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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 phenomenalincrease 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 entirelv upon European factories for
certain lines of merchandise, which to-day we not only
make for ourselves, but sell abroad in large and ever-
increasing quantities. It is unnecessary 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 national characteristics-in the
way of convenience, handiness, lightness, neat appear-
ance and all-round simplicity. These characteristics
are summed up in the European mind under the term
‘“ American ;” and the purchaser over there has come
to recognize the fact that whether the subject of his
purchase be a carpet-sweeper or a machine-tool, the
fact that it is ‘“Awmerican ” guarantees its possession of
certain qualities that are dear to the heart of the user.

What is true of the national is true of the individual
export, and it is evident that if we are to reap the full
benefits of a reputation so distinctive and valuable, an
effort should be made to protect this reputation
against every form of fraudulent imitation. That the
successful inroads of American trade will lead tostrenu-
ous efforts at imitation goes without saying, and unless
our 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 apprecnated by
our commercial houses, that in mnany 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 whether he is 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 citizen from registering that very
trademark for flour, and using it on his own barrels, to
the exclusion of the actual American product under
that particular mark.

In urging our manufacturers to secure trademark
protection at a time when they are so successfully
establishing themselves abroad, we would speak a
word of caution against the practice of registering
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 manufacturer in a
difficult position in case of disagreement with the
agent, who, holding the trademark in his own name, is
legally 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 reasons
which render it advisable for a manufacturer to secure
the important trademark privileges in his own name.

MASONRY AND TIMBER DRY DOCKS.

If we are quick to learn the lessons of the past, there
will be no more tinber dry docks built in this country,
at least for the uses of the navy. Between a masonry
and a timber structure the advantages 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 inany of these objectiona-
ble structures are to be found in our navy yards. The
objections to the timber dry dock are wany and serious,
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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 toa
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. Those two docks
cost respectively $2,000,000 and $2.750.000, whereas
timber docks have been built for about $600.000. As a
masiter of fact, however,
docks were built by the government by day labor, and
we all kuow that work of this kind has never been con-
spicuous for its economy. The contracts for the two
new stone docks to be 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 50 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 respectively $729,000 and
$782,600 ; from which comparison we see 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 whether this increased cost is
not completely offset by the greater durability of
the masonry structure. Experience proves beyond all
question that it is; for the history of timmber docks in
the navy has been a history of failure. Not only
have they been a source of constaut anxiety to the
officials in charge, but they have been frightfully ex
travagant in the cost of repairs and renewals. More-
over, on more than one occasion the failure of the
wooden docks has brought the ships of the navy with-
in measurable distance of disaster.

The chief drawbacks to the timber structure are that
it is liable to rapid and hidden decay, and that seepage
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 sides. A notable in-
stance of this was the failure of the two timber dry
docks at the New York navy vard, Brooklyn. The
big dock, known as No. 3, commenced to leak immedi-
ately after it was completed, and repairs were necessi-
tated which iasted for eighteen months and invoived
an expenditure of $170.000. The timmber dry dock No.
2 of the same navy yard was wrecked during a heavy
rain storm in July last, when the hydrostatic pressure
due to accumulation of water behind the altars was
sufficient to burst in the side of dock. In this case a
structure which originally cost $500,000 has so com-
pletely faiied within nine years of the date of cowmple-
tion as to necessitate the expenditure of 60 per cent
of its first cost to put it again in a serviceable condi-
tion. The 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 ftinished just before the
Spanish war, is reported by Admiral Endicott as hav-
ing experienced a series of accidents in the way of fail.
ure of portions of the structure, and, indeed, it is in
such a perilous condition that $500,000 is recomnmended
by the Admiral for its immediate rebuilding.

In view of these facts we trust that Congress will
disregard the solicitations of the interested parties
who may desire to see timber dry dock construction
continued in the navy, and that they will heartily sup-
port the recornmendation of Admiral Endicott, the
Chief of the Bureau of Yards and Docks, that stone be
substituted for timber 1n 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, bring the ultimmate
cost far beyond that of a reliable and durable stone
structure, and on the question of facility of erec-
tion it is enough to say that the contractors for 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
vards.

. REMARKABLE FRENCH RAILWAY EXPRESS
SERVICE.

In the last issue of the SCIENTIFIC AMERICAN we
gave a sommewhat elaborate comparison of the great
railway systems of the world, based on the length of
the track and the magnitude of the equipment and
freight and passenger traffic. In this comparison we
took no account of speed, which, of course, as a modi-
fying factor should exert a powerful influence in de-
termining the question of relative excellence. The
French railroad system, which in point of size and imn-
portance 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 less than forty-
five trains a day with an average running speed, in-
cluding stops, of from fifty to sixty wmiles an hour. Of
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these, eleven have a speed of fifty miles an hour, nine
of about fifty-one miles an hour, eleven about fifty-two
miles an hour, three of about fifty-three miles an Liour,
ten of from fifty-four to fifty-seven miles 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 acquainted 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-four miles an hour speed, and the United
States runs two summer trains at rate of about sixty
miles an hour, such speeds are not characteristic of the
whiole of the express service. Mr. Charles Rous-Mar-
ten, who is the best known expert abroad on the ques-
tion of express trains and their performance, states
from personal knowledge that the trains are not by
any means mere racing outfits, but weigh from 150 to,
in some cases, as high as 300 tons. The hauling is
done by a new type of four-cylinder compound engine,
designed by Messrs. De Glehn and Bousquet. We hope
to illustrate these engines at an early date, and at
the same time give some further data concerning the
grades, consumption of fuel, and other particulars
showing 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 possible for us to run
trains at the same speed and in the samme number, 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 possible), 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.

~—— P>

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 for many yvears identified as an engineer with
mining ou the Rand, the possibilities were discussed of
mining of much deeper levels than any that have been
hitherto reached. It seems that at present there are
what are known as the outerop 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 fromn 4,000 to 5,000 feet. Mr. Yates is
of the opinion that in the future, when it comes to min-

ing at lower depths 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 assuined by the
writer that the liinit of depth at which mining opera-
tions can be carried on will be 12.000 feet, and he bases
this estimate upon the fact that the increase of tempe-
rature, which in the Rand mines is at the rate of 1°
for every 205 feet, would bring the temperature at a
12.000-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 Mr. Yates' paper, The Min-
ing and 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
which would follow the opening of the workings 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
modern improved machinery for ventilation to carry to
these lower levels sufficient 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 refrigeration. There
is a general consensus of opinion among geologists and
mining engineers as to the extent 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 amount of
capital that would be sunk in reaching them. 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.

DY
B+

RECOVERY OF SUBMERGED LAND IN HOLLAND,

The unconquerable persistence of the Dutch 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. The land that has been recovered has
been held, and now a further and determined effort is
being made to recover the submerged territory, which
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 square miles of land will be reclaimed
within the next rhird of a century at anestimated ex-
penditure of $43.000.000.

T'he scheme contemplates the construction of a huge
dike across the Zuvder Zee, the location of which will
be determined by the favorable conjunction of shallow
water and adjacent islands. Nine years out of the
thirty-three which is the estimated time for the con-
struction of the whole scheme will be occupied merely
in the construction of this dike, whose total estimated
cost will be $17.000.000. When the dike is completed,
the 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 typical
Duteh windmills which form such a picturesque fea-
ture of a Holland landscape. Although the work of
drainage is to extend over a guarter of a century, the
returns on the enormous expenditure of the capital
will commence simnultaneously with the pumping, and
as it is estimated that the drained land, on account of
its extreme richness, will have a market price of $300
an acre, it can be seen that this great undertaking is
likely to become a paying investment long before it is
finally completed.

AP
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 markets as they did fifteen
and 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-
tashioned famine in apples, and the improved methods
of exporting the fruit, and the numerous factories
which make cheap jellies and preserves, tend to dis-
tribute the abundant crops so well that unprofitable
prices do not rule in the markets in good seasons.

The present harvesting season of the apples is now
in progress, 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. But 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 present
they can make their apple sirup-jelly from the waste
of the canning factories. There are some 130 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. The jellies nade from the apple waste are al-
most as good and wholesome as those manufactured
from the whole apples. The cores and peelings, and
small, inferior apples are ground up and the juice ex-
tracted from them. This juice or sirup becomes the
foundation of the cheap jellies, and not chemical com-
pounds as some suppose.

The West has becomme such an important factor in
the apple problem that it is estiinated that these com-
paratively new orchards could supply all the appar-
ent needs of the markets if half the trees in the coun-
try failed to produce anyvthing. 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 New England were offered on the
trees at 15 cents a barrel and hand-picked Baldwins
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 from going into
bankruptey 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
season.

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 week. and
at remunerative prices. London, Glasgow and Hull
alsoreceive 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
his goods are not all sold in that tiine he must tempor-
arily stand aside to make room for another salesman.
Monday, Wednesday, and Friday are the auction days,
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and a single auctioneer 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 from every lot of twenty is opened on the port-
able platform and the contents dumped 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 barrels 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, or 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 rates for apples of course vary, but they
usually run from 40 to 65 cents per barrel. The
charges in Liverpool for dockage, insurance, advertis-
ing, sampling, town dues, and for labor of handling,
amount 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 amount of apples to handle. Special
pickers have in recent vears entered the field to con-
tract for whole orchards, and they do the work so much
better that the loss to the farmer is greatly reduced.
Carelessly picked and packed apples usually vield
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, about S8 cents more. Thus a barrel
of apples costs the farmer from 40 to 46 cents before
the transportation charges to the city are made. These
latter cannot be estimated, on account of the dif-
ferences in the distance from the markets. The cost of
delivering a barrel of apples fromm a town in Kansas to
New York is very much higher than the Hudson
River growers have to pay when they send their fruit
down by boat.

Our vellow Newtown or Newtown Pippin is prob-
ably the greatest favorite in England, and it often sells
for two or three times as much as any other apple.
This varietv was introduced in London by Benjamin
Franklin in 1758, and has been a prime favorite ever
since. Next to this the red varieties are chiefly in de-
mand. The Baldwin is a good apple for export, for
its high color pleases 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 keeper and shipper, and sells
faily well abroad. In the East this variety does not
do as well as in the West. The RhodeIsland 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.

_—  —etr— .

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 forins, even among the most sav-
age nations, there has always existed some systemn
of communicating inteiligence by signals, which dur-
ing the daylight might be of almost 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 coin-
ing on during the transmission of a message from the
seat of war to the admniral commanding at Plymouth.
The words which reached the admiral were: ‘ Well-
ington defeated ;” this much of the message reached
the admiral in the morning, and was the cause of
great anxiety until a clear afternoon revealed the
cheeriny: 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-
vond the possibility of doubt that electricity passed
instantaneously. The philosophers who made the
discovery seein to have been satisfied with the result
attained, for they attempted no application of the
valuable fact, and it was reserved for a Scotchinan
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-
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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
ever have for the first inventor of the electric tele-
graph.

The plan of ** C. M.” was to have a set of wires, equal
in 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 twenty yards the wires were to be
fixed on glass to some firm body to prevent them from
touching the earth and also from breaking by their
own 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 scheme
for forwarding 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-
ter 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 resume 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 mmachine 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 ; alimost
instantly the correspondent at the other end of the line
would observe the several lettersrise in order to the elec-
trified balls at his end of the wires ; as each letter 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, 4, 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 experiments and discoveries in the trans-
mission of electricity in England, for he seemed to fear
that 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 inight 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 and fifty years old, and although exceedingly
crude when compared with the many improvements
of the present day, yet, since it could swiftly and ac-
curately convey intelligence, it must be admitted that
‘*“C. M.” was the true inventor of the electric tele-
graph, and that every step made since that time, how-
ever wise and valuable, can be viewed in no other light
than an immprovement on the idea of an unknown man.
It is singular that the ingenious inventor should not
have found some way of diminishing the number of
wires ; but he 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.

—_———— e r——
VOLTA’S VISIT TO PARIS.

M. Mascart, who was one of the delegates sent by
France to the Volfa Centenary at Como, delivered an
address on that occasion which is of interest as record-
ing the visit made to Paris by Volta in the early part
of the century. The 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 consequence.
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 3,000 francs to  be awarded for elec-
trical researches. Besides this, Napoleon, at that time
First Consul, had the sum of 6,000 franes 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-
perimments or discoveries will make a step in the elec-
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. The
prize founded by Napoleon was not given under the
first empire. Napoleon III. re-established it, and the
republic continued the tradition. Under the name of
the Volta prize it was awarded to Ruhmkorff, Graham
Bell and Grawmmwe.
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AN AUTOMATIC PUMP GOVERNOR AND RECEIVER.

In the steam-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 boiler while still hot. A device of
this nature is made by the Creamer Steam Specialties
Cowpany, Jansen Hasbrouck, proprietor, of 126
Liberty Street, Manhattan, New York city.

The apparatus, as our’ sectional view indicates, com-

prises a receptacle (into which all water from coils,
ete., drains) containing an open metal bucket, 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 fulerumed
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 bucket through the return
pipes, the weight descends, pulling down the cor-
responding end of the lever, thereby opening the
steam valve and automatically starting the pump.
When the water within the receptacle has been
pumped out, the distribution of weight is re-
versed, the filled bucket now being twenty times
heavier than the weight; hence, the weight is
raised, the steamn valve closed, and the pump
stopped. 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
by the eollection of the water of condensation.
T'he retarning of this water of condensation in its
heated eondition to the boiler is another of the advant-
ages incident to the use 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 governinent’s
show at the Earl’s Court Exhibition, in whiech it now
forms the main eenter of attraction. Its raison d’étre
comes about owing to Queensland being 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 715 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 the main considerations in view was
to employ as small a quantity as possible, and any-
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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 in the street is immpressed with the
fact that it is mercury and not water that is sent
through the foun-
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quicksilver to a tank conveniently placed, and, of
course, at a slightly lower level. This tank acts as the
means of supply to am elevator for furnishing the re-
quired head of the liquid mercury. The elevator is
constituted by a number of small, stoutly built steel
cups (35 by 2l4), attached at intervals to an endless
bicycle echain which is kept running through the store
tank. As each freely suspended cup approaches the
lower tank a tilting systemn enables it to pick up its
cup full of mercury. The loaded cups are fromn 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 merecury is
run through a fine wire gauze filter which frees
the running mercury from the impurities which
superficially collect from the atmosphere.

The 214 tons of mercuryemployed 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 intervals along the
chain; and as each holds séfff¢ 10 cubic inches
(5 pounds), the supply of mserenry is worked at a
rate of over 7 tons per hour. Both the delivery
and return pipes are lined with glass (mainky 8o
reduce 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 effeet at
night of the spray of mercury falling, with the
light glistening between, is truly entrancing. The
only gold medal of this show has been awarded to Mr.
Bright for this highly ingenious and novel invention.

- >

PAPER may be rendered fireproof for making flash-
light reflectors or for other purposes by moistening
with the following solution: Ammonium sulphate, 8
parts ; boric acid, 3 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.

tain.

The lower basin
is drained off by a
drain pipe 80 feet
in length and 1Y%
inches in diameter,
which conveys the
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QUICKSILVER FOUNTAIN AT EARL'S COURT, LONDON.
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Our Growing Trade in China.

American products seem to be gaining favor more
rapidly in China than those of any other nation. The
report of the Inspector-General of Customs of China
for the year 1898, just received by the Treasury Bureau
of Statistics, shows an increase of nearly 40 per cent
in imports into China from the United States, while
the increase in total imports is less than 5 per cent.
Ouar imports into China in 1898 were 17,163,312 Haikwan
taels, an increase of 4,723,010 taels over 1897, while
those from Great Britain, our most active rival in
Oriental trade, fell from 40,015,587 taels in 1897 to 34,-
962,474 taels in 1898, and from the Continent of Europe
the 1898 imports also showed a reduction of nearly
1,000,000 taels. The imports through Hongkong are
largely of European origin and amounted in 1898 to
97,214,017 taels, against 90,125,887 taels in 1897. Even
if all the imports into China from Hongkong and
Macao are of European origin, combining them with
those from Great Britain and the Continent of Europe,
they show a gain in European products imported into
China in 1898 of less than 1 per cent, while those from
the United States, as already indicated, show a gain

W] makes, which now represent about one-half
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ing increased ability to purchase luxuries, may be
taken as a sign of prosperity.”

Customs Comissioner Huges, of Kiukiang, speaking
of the progress of the kerosene oil trade, says: * The
American oil still maintains its supremacy, and judging
by our figures of the last two years, seems to be leaving
its Russian rival farther and farther in the back-
ground.” Customs Commissioner Moorehouse,
of Amoy, writes: ‘ Imports of American flour
increased considerably, 98,898 piculs (133%
pounds) being consumed, as compared with
52,089 in 1837. American flour can be laid
down at a less cost than flour ground locally
from native wheat.” Customs Commissioner
Walter Lay, of Newchwang, writes: ‘ Both
Americ¢an drills and American sheetings have
come into great favor here, the demand for
them having become quite phenomenal.” Cus-
toms Commissioner Hippisley, of Tientsin,
says: ‘*The imports show a net value of
32.600,000 taels, or 2,400,000 taels over that of
1897. Cotton piece goods advanced from 14,-
750,000 to 16.000,000 taels, all of which is prac-

tically due to increased receipts of American

of this branch of the trade.”

All of which clearly indicates to American
manufacturers and exporters the truth of
the maxim that *‘ nothing succeeds like suc-
cess.” The success of the American navy
in Pacitic waters last year is doubtless
largely responsible for bringing our national
being more emphatically before the half-
wakened buyers of the Orient. Now, while
we are on an upward wave, is the time for
those having goods suited to that trade to
bring them into active competition with
those of Europe. Aud it should ever be
remembered that China does not yet know
what she wants, simply because she does
not know what exists. There are countless
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It consists of two parallel wooden rollers about 3
feet apart and 4 inches in diameter. A shaf{ at right
angles turns the two rollers in opposite directions by
means of toothed bevel wheels, the shaft itself being
driven by a worm-wheel and worm. One turn of the
handle causes only £ of the turn of the shaft and roll-

articles of our production that will there
find an enormous market if their utilities
are once explained to them, of which the
Chinaman is to-day in absolute ignorance of even
the need for.

An Ancient Barrel Organ Unearthed.

Barrel organs were formerly quite frequent in
English churches, and one has recently been un-
earthed in a church near Rochester, England. It
has six stops and six barrels and is capable of
grinding out sixty tunes in all. Amongthem are
such archaic specimens as ‘‘Job,” *Old 11th.”
The organ was operated by the sexton.

- ——th—

Fig. 4—A BICYCLE BUILT FOR A HEAVYWEIGHT.

of nearly 40 per cent. The value of the Haikwan tael,
according-to the latest estimate of the Director of the
United States Mint, is 71 8 cents.

Our principal exports to China are cotton goods,
kerosene oil. flour, provisions, railway material and en-
gines, manufactures of iron and steel, manufactures of
wood, and manufactured tobacco. The Chinese customs
service, as is well known, has been for many years ad-
‘ministered by Englishmen se- -
lected for that service by the
Chinese government because of
their familiarity with customs
laws. and commercial methods
throughout the world. Their
reports relating to the commerce
of the year 1898, comparing it
with that of previous years, con-
tain many interesting statements
showing the gains which Ameri-
can products are making in the
itnport trade of the empire.

The Statistical Secretary, Mr.
F. E. Taylor, in his general re-
port on the Commerce of China
for 1898, says: ‘‘The value of
the trade in cotton piece goods
has remained practically station-
ary for three years, but there are
certain movements in the trade
which deserve attention. Dutch
goods are rapidly losing ground ;
Dutch sheetings have disap-
peared ; theyv cannot keep pace
in price or quality with those of
the United States. Manchester
can no longer compete with the
United States in the exporta-
tion of drills, jeans, 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-

A Novel Apparatus for Teaching Geology.
Strange to say, there are few pieces of apparatus
which can be obtained in the world to-day which
will assist in teaching geology. One of the most inter-
esting we have seen was designed by Professor G. A.
Lebour, of Durham College of Science, Newcastle-on-
Tyne, and which was published in Nature. The

machine is for making folds of rock, and as may be
readily understood, a large number of fold forms of
rocks can be reproduced, and their consequences, such
as thrusts, faults, ete., can be demonstrated.

Fig. 2—THE LARGEST TRICYCLE IN THE WORLD.
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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 screwed to each roller. This completes the
arrangement, the rollers being wound through about
one entire revolution and the India rubber being thus
stretched, and layers of cloth, clay, paste, or other ma-
terial are laid upon 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 course and producing various
geological forms. Various weights may be applied
and different effects can be obtained, thus giving an
idea of the results which have actually been produced
in nature under great pressure, that is to say, at great
depths.

GROTESQUE FORMS OF CYCLES.

We illustrate herewith, from Lectures pour Tous,
some curious things in 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 Viaduect, England.

e

Fig. 1 represents a gigantic
bicycle that was displayed by
Messrs. H. A. Lozier & Company,
the manufactarers of the Cleve-
land bicycle. It was, of course,
constructed simply for show and
as an advertisement of the firm’s
machines. Each wheel is 1914
feet in diameter and was provided
with pneumatic tires 8 inches in
thickness. The saddle is large
enough to accommodate eight
men. The size of the machine
can be judged of by comparison
with the bicycle of ordinary
dimensions that is seen leaning
agains{ the front wheel.

Fig. 2 shows a huge tricycle
constructed for the Wowenhoe
& Riibler Company, of Boston,
in order to serve as an adver-
tisement for the new rubber tires
of the Vim system. It was cap-
able of carrying eight cyclists.
The two driving-wheels are 13
feet in diameter, the steering-
wheel 714 feet. The wooden
rims were provided with rubber
tires 14 and 16 inches in thiek-
ness. Each driving-wheel hub
is 16 inches in 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 82 feet in dia-
meter and covers a distance of 196 feet in one revolu-
tion. The steering wheel is 16 inches in diameter. The
weight of the machine is 112 pounds.

Fig. 4 shows a bicycle especially constructed to with-
stand the weight of the heaviest bicyelist in the
world—a man named Grimes, who is said to tip the
scales at 567 pounds, and who is 6 feet in height, with
a girth of 62 inches 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. He rides a spe-
cially built: wheel.

Tischendorf and the Sinaitic Manuscript.*

Tischendorf (privat-docent at the University of
Leipzig in 1840) went down in 1844 to Mount Sinai
searching for Bible manuseripts, finding, in something
like a waste-basket, forty-three cast-off leaves from an
Old Testament manuseript apparently of the fifth
century and now, as ‘** The Codex Frederico-Augusta-
nus ” (after the then King of Saxony), the property of
the University of Leipzig.

The study of the find whetted his appetite ; and, in
1853, he returned to Sinai, looked as carefully as per-
mitted through the whole monastery, but found no
trace of further manuseript (the monks having mean-
time waked up to the possible value of his first batch).
He did not dare magnify values ; hence would not ask
for them. He therefore departed, having seen used in
the binding of a book only two or three little bits of
a continuation of his original find.

The publication of his first forty-three leaves cre-
ated a tremendous stir in Europe and aroused the
jealousy of other paleographers to
its extreme pitch: so that his failure
in further discoveries in the trip
of 1853 he attributed to some Eng-
lishman’s or Frenchman’s having
forestalled him. Years passing and
the scientific societies’ journals
maintaining silence, he determined
on a return; this time bearing a
large sum of moneyand full cre-
dentials from the Emperor of
Russia, the temporal head of the
Greek Church, to which belonged
the monastery at Sinai and its
mother monastery at Cairo, Egypt.
Reaching Sinai early in 1859, he
studied the monastery’s architcet-
ure and searched it thoroughly for
leaves of the expected manuscript,
finding nothing. Despondent, he
ordered his camels ; but on the eve
of departure, invited to the monas-
tery steward’s cell, the steward took
from his shelf a book, rolled to-
gether and tied in a red silk hand-
kerchief, and handed it to Tischen-
dorf as “‘something he had found
lying about.” Tischendorf discovered it to be the
manuscript he had been fifteen years hunting, ex-
amined it rapidly, saw before him the whole of the
books of the New Testament, the letter of Barnabas
and that of the Shepherd of Hermas. Prior to that time
the letter of Barnabas had not been found complete in
Greek.

How the monks voted down the proposition of Tis-
chendorf to surrender to him the Sinaitic manuscript ;
his journey to Cairo and the repetition of his demand
to the mother monastery there; the transmission, on
the latter’s order, from Sinai to Cairo of the manu-
seript ; Tischendorf’s copying it, with the aid of two
Greek scholars, under surveiilance of the Cairo au-

thorities ; his final request for the original as a gift to .,

the Emperor of Russia—is matter of history. The
death of the archbishop delayed proceedings; the
action sought demanded completeness in the monkish
fraternity as an organization; and ten months from
the finding of the manuseript they had elected a new
archbishop and were ready to give the precious docu-
ment, which was done, with due solemnity, in the pre-
sence of the consul-general of Prussia and the monks.
As a return gift the Emperor of Russia awarded, by
mutual agreement, five thousand and two thousand
rubles, respectively, to the monasteries at Cairo and
Sinai,besides conferring decorations on the chief monks.

For three years Tischendorf almost ate, drank and
slept this Codex Sinaiticus—a treasure such as the
Church had not known before, the first great uncial
writing containing the whole of the New Testament.
He went over line after line, column after column,
page after page, mmaking a fac-simile print, wherein
he used five different sizes of letters made to corre-
spond to sizes found in the manuseript, over which he
worked from 1859 to 1862, when the four volumes 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 millennial year of

* Abstract of a lecture at Haverford College, Haverford, Pa., by Prof.
Caspar Rene Gregory, of the Theological Faculty of the University of
Leipzig.
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the Russian empire; but jealousy circumvented this
use of the volumes. Three of the volumes contained
the text proper ; while the fourth included many plates
—beautiful fac-similes of the different kinds of writ-
ing found in the Codex Sinaiticus. In the first part
of the fourth volume he went over it line by line
and letter by letter; and wherever there was any
peculiar reading, any double writing—when a man
had seratched out a letter with his knife and written
another letter on top of it—he would say, ‘* On this page
and this line you will see that letter; and that letter
was originally this letter, and that was scratched out
and this was put in.”

In 1863 Tischendorf made a smaller edition of the
New Testament part. He also made an edition in
1865. The original Codex Sinaiticus to-day rests in
the Russian Imperial Library.

When he had published the Codex Sinaiticus, he
applied to the Pope for permission similarly to edit
the Codex Vaticanus—a manuscript probably from
the fourth century—that for centuries had lain in
the Vatican Library, and access to which had been
denied to all. He published about 1867 a partial
edition of the Vatican manusecript.

The Sinaitic manuscript is made up of leaves 18
inches broad and about 18 high, each page having
four narrow columns about 2 inches broad. The
Vatican manuseript has three columns on a page.
Books were formerly inseribed upon rolls, which in all
probability were used until long after the time of
Christ. Books with leaves were probably invented
about the beginning of the fourth century. The Chris-
tians, in connection with their Jewish learning with
reference to the Old Testament, were probably the

Fig. 1.—A GIGANTIC BICYCLE.

first men who wanted to make quick references, to
a very great extent, to a large number of books ; and
this doubtless imnpelled one of their number to devise
the present form instead of the cumbrous rolls, 40 to 50
feet long (and not all the books of the Bible could be
put upon one roll), which they had been obliged to
roll up and unroll whenever they wanted to compare
different passages (e. g. Matthew i. and Matthew xvi.)

The Codex Sinaiticus and the Codex Vaticanus are
probably the oldest books with leaves of which we
know. The text is nothing like the Greek Testament
as it is read to-day, which has been polished up in
many ways. The scribes did not always write off the
manuscripts just as they had themm before them. One
might say, ‘1 know better about that. I have heard
something more about what Jesus said at that time ;”
or, at the beginning of the second century, one would
say, ‘* My father told e something else about that.”
Thus the text was changed in one way or another,
and thus these old manuscripts show what we call an
old text.

The old manuscripts were written altogether in
capital (*‘uncial ") letters straight ahead, without any
division between the words, the reader taking time
to make the division as he read. There are no Greek
manuscripts, but the very youngest, that are good
about dividing the words exactly from one another.
We have one or two manuscripts in Greek written in
connection with the Latin manuscripts; and they
were careful to put a point in between each two words.
Those were for men who knew just as little as possible,
or nothing at all, about Greek ; and it would happen
occasionally to a scribe copying a manuseript that he
put a point right in the middle of a word, thinking
the word had stopped. This Codex Sinaiticus becaine,
then, after Tischendorf had edited it and had care-
fully tabulated all these errors, one of the mainstays
of New Testament criticism; and from that day to
this there has been no Greek manuscript found that
has, in any way, taken its place.

The Codex Vaticanus and the Codex S8inaiticus are
the two manuscripts to which we are obliged most to
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refer respecting the New Testament. Both contain
errors. Should we take such a manuseript and print
right straight off without textual ecriticism? The
manuseripts of the classical authors can be counted on
the fingers as a rule ; but in the case of the New Testa-
meni we to-day have some three thousand Greek
manuscripts as its basis ; and there probably exist in
the world to-day soine two or three thousand more of
manuseripts that we have not yet collated. A Chris-
tian wantsto have his New Testament just as scientific
as he can. We have Browning, Dante and Shake-
speare societies. People want to know whether their
favorite author wrote this word, or that word, in this
way or that way, and whether Shakespeare has been
misrepresented in certain passages. So, as to a Serip-
ture writer, we ask whether he said this Greek word
or that Greek word ; we ask whether this fits into the
matter of the text or not; and we are working very
hard to get the proper text of these books. A Chris-
tian must be at pains to have the very best possible
text of the New Testament ; he must not be satisfied
with an *“i” that is not dotted, with a ‘*t” that is not
crossed ; he must not be satisfied to have any word in
that Testament other than as good and as accurate as
it can be made.

With the advances of pal®ography and philology, it
is possible for us to male a New Testament text better
than any text which existed after the New Testament
text had passed fifty years from the original—after it
was no longer possible to take the words from the
original—to read them from the original page.

~—+— 0

The History of Appendicitis,
The entire literature of appendicitis down to the
year 1899 nuibers no less than 2.500
articles, books, etc., and in a recent
number of The Medical Record Dr.
George M. Edebohls, A.M., M.D.,
has a most interesting review on
the ** History and Literature of Ap-
pendicitis.” He says its early his-
tory cannot be traced owing to the
fact that it was confused with other
diseases. Probably the first re-
ference to it dates from 1642. As
late as 1838 the knowledge of the
existence of appendicitis was by no
means general. In 1846 cases began
to be reported. The inauguration
of modern surgical treatment of
appendicular abscesses did not come
until 1867, and the first recorded
operation on the appendix was
planned and executed on August 24,
1883. The early operations com-
monly ended in failure. The first
suceessful removal of the appendix
was performed on May 8, 1886.
Since that time the number of suec-
cessful operations has greatly in-
creased until. while now it is re-
garded as a serious, it is by no means a fatal oper-
ation. There is much popular misconception as to
the origin of appendicitis, and Dr. Edebohls gives
interesting accounts of somne things which have been
found in the vermiform appendix, from which it will
be seen that the grape seed is by no means the
commonest form of injury. Coproliths have been
found by everybody who has had mueh to do with
post mortem investigations or with operations on the
appendix. Next to them pins have been the foreign
bodies most frequently met with. Other things found
are grape seeds, melon seeds, a chocolate nut, a ‘grain
of oat, cherry stones, raspberry seeds, prune seeds,
orange seeds, date seeds, tomato seeds, fruit stones,
huckleberry seeds, blackberry seeds, hazelnut shell,
a piece of chestnut, peanuts, hair, bristle, a glazier’s
point of zine, a globule of solder, a gelatine capsule,
a piece of bone, a piece of screw nail, a rifle cartridge
and the fin of a fish. This paper also shows that four
per cent of all women have appendicitis, and they are
a very little more liable to the disease than men.
'To Our Subscribers.

With the present issue, the SCIENTIFIC AMERICAN
closes the fifty-fourth year of its existence. It is only
fair that we should call the attention of our readers to
the fact that the sending of the paper is discontinued
at the end of the subseription year. We therefore beg
those whose subscriptions expire with this issue to
remit promptly in order that the paper may be received
without interruption.

Readers of the SCIENTIFIC AMERICAN who are still
unfamiliar with our other publications can receive
sample copies upon request. When the SCIENTIFIC
AMERICAN and SUPPLEMENT are taken together, a
special discount is made which places the two papers
withir the reach of all.

IT is said that in Japan extensive preparations are
being made for lighting railway cars by acetylene gas.
According to The Railway Review, the carbide is to
be manufactured by & native concern.
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Sorrespondence.

Hop Picker Wanted in England.
To the Editor of the SCIENTIFIC AMERICAN :

As you from time to time publish lists of various in-
ventions wanted, I thought you might like to know
that in this county, Kent, a great many people are em-
ployed in the hop picking season to pick hops ; and in
a year such as the present, when hops are very abund-
ant, there is a great difficulty in getting enough hands
to do the work, and as a consequence, the crop often
drops off before it can be picked, and is wasted. It
seems to me that there is an opening here for a ma-
chine to do the hop-picking, and it may be that Ame-
rican ingenuity might be able to supply this.

WALTER WINANS.

Surrenden Park, Piuckley, Ashford, Kent.
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Public Intcrest in the Navy.
To the Editor of the SCIENTIFIC AMERICAN :

Please accept my thanks for the trouble you have
taken to give me the information I desired regarding
the use of Krupp or Harveyized armor on the battle-
ships of the ‘*Maine” and **New Jersey” classes.

I have followed with keen interest and appreciation
the efforts you have made toward the improvement
of our navy, both by stimulating popular interest in
the matter and by well timed criticism of departimental
plans, e. g., in the cruisers of the **Denver” class,
and the new monitors, and feel that you are accom-
plishing much toward securing the general adoption
in these matters of the standard of excellence which
should obtain, viz., that the very hest may suffice for
us, but that nothing less will.

Hopingthat you will consider that the data which
you have Lkindly procured for me contributed to the
furtherance of your own wishes in these respects,
believe e, Faithfully yours,

EpMuND M. PARKER.

Boston, December 7, 1899.

Automobiles at the Paris Exposition.

It has been virtually decided that the administration
of the Paris Exposition of 1900 will intrust to the Au-
tomobile Club of France the arrangements to be made
for the automobile part of the Exposition. This will

occupy the annex which is to be formed in the Vin ..

cennes Park. The sum of 100,000 francs has been al-
Jotted to the section of automobiles, and it is expected
that a brilliant display will be the result, with a series
of races and other competitive tests between the differ-
ent types of automobiles. The sum mentioned will be
expended under the direction of the c¢lub, and will be
devoted to the establishment of race tracks and stands
and for the distribution of prizes. To these prizes will
probably be added the distribution of medals and di-
plomas by the administration of the Exposition. The
principal events will be four competitive tests for'auto-
mobiles of all tvpes. These will be classed as follows :
1. Private automobiles of all descriptions, such as
coupes, phaetons, etc. 2. Cabs and similar vehicles,
whose limit of weight is 500 kilogrammes. 3. Heavy
automobiles, such as transportation and delivery wag-
ons, weighing up to 1,200 Kilogramies. 4. Light vehi-
cles of all kinds. For the use of the electric automo-
biles, a special generating station will be erected near
tl'le_ Park, where all facilities for charging the accuinu-
lators will be provided. Besides the tests above men-
tioned, a series of long distance races will be organized,
starting at the Park and making a series of circular
routes near the city. A unique feature of these races
will be the establishment of an electric indiecator, con-
sisting of a large board upon which the route is traced,
over which will be moved electrically a series of mi-
nute automobiles, reproducing exactly the position of
the vehicles. Besides this, news will be brought by
optical and by wireless telegraphy.

THE total production of tin in 1898 has been esti-
mated at 77,300 tons; in 1890 it was but 55,100 tons.
The greater part of the tin comes from the Malay
Peninsula, which furnishes 606 per cent, not counting
the Dutch East Indies, which give 19 per cent. Fol-
lowing this come Australia, with 79 per cent; Corn-
wall, 6°1; and Bolivia, 79 per cent. It may 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 Peninsula extending fromm Burma
and Siam to Sumatra. A considerable proportion of
the tin which is taken from this region is carried into
China, and thus escapes the control of statistiecs. In
the Australian region the chief center of production is
Tasmania. The principal consumers for 1898 have
been the United States. 25.000 tons; Great Britain,
13,000 ; Germany, 14,500 ; and France. 8,500 tons. The
exportation of tin plate from Great Britain has been
251,769 tons, and that country consumes 150,000 tons.
The production 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 its
manufacture reaches 20,000 to 25,000 tons.
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Science Notes.

A famous Italian faster has been -unmasked at Rio
de Janeiro. A physician found that he used fibrous
meat compressed into the smallest size, and this, in
connection with a small quantity of mineral water,
was enough to prevent starvation.

The new Vietoria and Albert Museum, as the old
South Kensiugton Museum is now called, is having a
new building constructed. The frontage on Cromwell
Road is 700 feet. The area of the new buildings will
be equal to the whole of that covered by the existing
museuins, including temporary sheds on the west side
of the Exhibition Road.

It is an extraordinary fact that up to the present
time dead animals were left to decompose on the Paris
streets, as there were no facilities for removing them.
The Prefect of Police has at last taken steps to have
such nuisances removed on application. The cost is
not to exceed $1. This is to be paid by the applicant.
This seems a rather extraordinary sanitary regulation.

Excavations carried on at Beneventum, under the
direction of Prof. Baccelli, have revealed in perfect
preservation a theater as large as that of Pompey or
Marcellus at Rome. This is, says The British Archi-
tect, quite the most important discovery of the official
searches in recent years, though in Rome and at Pom-
peii something noteworthy is unearthed almost every
day. The theater is built of great blocks of traver-
tine.

The necessity of mechanical ventilation in the case

.of crowded rooms and the importance of natural ven-

tilation was shown at a recent Sanitary Congress.
The gain by introducing good ventilation in offices
where clerks are erowded together would doubtless be
even more marked than in the case of the theater. It
is usually considered that 1.000 cubic feet of air an

hour is what is required by a single person, but at the-

Opera House at Vienna the figure was 1600 cubic feet.

An unerring index of prosperity in the West is found
in the returns of the smaller colleges, whose clientele is
drawn for the most part from the farming communi-
ties. The tuition fees and cost of living at these in-
stitutions are small, which, when coupled with the in-
creased prosperity of the West, accounts in partforthe
long lists of students. Ohio has 39 of these institu-
tions ; Illinois, 31 ; Iowa, 23 ; Indiana, 14 ; and Michigan,
i1, TiT el de valnable work. and do not compete to
any great extent with the great universities.

The shape of Porto Rico on our maps is aggressively
square, unnaturally mathematical, and is an exception
among islands, which are apt to be of most irregular
shape ; and our new possession is now being charted
anew, and the appearance of it on the new maps will
be something of a surprise. The appearance of the
east coast line will be profoundly modified. Before a
twelvemonth will have elapsed, the shape of the queer
parallelogram will be changed. The straight up and
down east boundary will prove to slope off gradually
to the northeast. It is 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
partiy to a desire to keep commercial rivals at a dis-
tance.

The coming performance of the * Passion Play,”
which should be begun on May, 23, 1900, is now begin-
ning to attract public attention. Those who had the
great pleasure of’attending the play in 1880 or 1890
were surprised by the artless simplicity of the native
inhabitants of this little Bavarian village. If they
should visit the town to-day, however, they would find
that all is changed. The old stage is all that remains
of the theater. A gigantic steel framework is now be-
ing erected to shelter the audience. It reminds one of
the camp meeting tabernacles and convention halls in
America. Instead of billeting strangers upon the in-
habitants, as was formerly the custom, extensive pre-
parations are being made to entertain them, and the
talk of the town is how mmany foreigners will be induced
to visit Ober-Ammergau during the period of the play.
The names of the actors have not been announced as
yet.

The London Lancet has sounded a note of warning
against the dangers of high altitudes for elderly people.
If at a height of more than 4,000 feet to 5,000 feet above
the sea level a certain amount of strain is put on a
normal heart, and by a rise of pressure indirectly also
on the large peripheral arteries, must not this action
be multiplied in the cases of heart troubles or in the
cases of arteries with thickened or hardenea walls? It
is specially the rapidity of the change from one alti-
tude to another which must be considered as a call
made upon the contractibility of the small arteries on
the one hand, and on the amount of muscular force of
the heart on the other hand, and if the structures in
question did not respond to this call, rupture of an
artery or dilation of the heart may ensue. In the
case of people totally unaccustomed to high altitudes,
it is desirable to take them by degrees, in two or three
stages. with a stay of one or two days at the intermedi-
ate places.
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Engincering Notes.
There are 2,090 miles of railway open for traffic in
New Zealand.

There are 10,000 miles of railway now in operation
or under construction in Africa. According to The
Engineer, already 1.400 miles of line northwest from
Cape Colony and 1,100 miles southwest from Cairo ar»
complete, the intermediate distance being about 3.00"
miles.

One of the old Stockton & Darlington engine drivers
has just retired from active service. He has been au
engine driver since 1853, and in the forty-six years has
traveled nearly 2,000,000 miles on the footplate of his
engine.

Metal never rusts in the waters of Lake Titicaca.
A chain or an anchor can be left in it two weeks, and
will be as clean and bright as when it came from the
foundry, which is probably owing to the action of some
of the chemical salts in the water.

An amusing story comes from the Cape and is told
by The Engineer. The station master at a junction
on the wayv to De Aar was notified of a *“ goods train”

arriving. It came and disgorged, not goods, but armed
marines. Later on steamed up an armored train with

bluejackets and having guns eovered with a tarpaulin
and ironically labeled ‘ Fruit.”

The French military authorities are planning the
creation of six railway regiments. The war in the
Transvaal has shown what an important part railway
operations will play in all future conflicts. According
to The Railway Review, the regiments will be recruited
among railway employes, and they will be drilled in
running trains, repairing and destroying tracks, tele-
graphing, ete.

An acetylene gas plant has been erected at Assam,
which shows that the ease with which this gas can be
generated from calcium carbide should gain for it wide
favor in parts of the world where it would be impos-
sible to have a gas or electric light plant. The lack
of a good illuminant is often felt severely by colonists
and others in far-away parts of the world, and acety-
lene is a weleome relief from Kkerosene oil and candles.

In wmost dining cars the kitchen is situated at one
end of the car, opening into a passageway inside of the
car, and the fumes of cooking and ocecasionally smoke
are wafted into the car while passengers are at the
table, but all of the dining cars of the New York
Central are being constructed so that there will be no
opening from {iic zitchen to the interior of the car.
The only approach to and exit from the kitchen is by
way of the platform vestibule, about half of which is
made part of the kitchen. )

A simple method of getting rid of superfinous ob-

. solete railway rolling stock has been adopted at a

foundry in Michigan where a large number of cars
were received from a railway company. The only
part of the cars worth saving was the meral, and the
problem was to separate it from the timber at small
cost. Two inclines were built, and two trains of cars
were released at the top of the incline and allowed to
collide at the bottom. The wreck was then burned
and the iron collected.

At the new Boston Terminal Station a test was re-
cently made with the air pumps of locomotives to op-
erate the electro-pneumatic interlocking system of
As The Railway Review says,
any stoppage of the signaling system in the new
station would eripple the enormous traffic, and would
probably affect 100.000 suburban passengers, so that
the utility of the test is evident. Pumps were used on
three locomotives for the test. The pressure was car-
ried to 90 pounds per square inch, and 122 cylinders,
148 semaphores and 283 switches were thrown. As the
air compressor plant is in duplicate, it is not probable
that there will ever be occasion to resort to the use of
locomotives.

Dr. Lud wig Mach has successfully alloyed aluminium
with magnesium and thereby obtained a compound
which can be worked like brass, and which is lighter
still than aluminium, says The Iron Age. The densities
of the two metals are: Magnesium, 1-75; alaminium,
275 ; thev both melt at- 800° C., and their dilations
amount to 0°023 and 0°027 . per meter and per de-
gree Centigrade. The metallurgical properties de-
pend upon the composition of the alloy. A 10 per
cent magnesium alloy resembles zine. a 15 per cent
alloy is like brass and a 25 per cent like a compound
bronze. The alloys can be soldered, it is stated, though
that point does not appear to be fully settled, keep well
in dry and damp air and give good castings. The
alloy is almost as white as silver and so hard that it is,
possible to cut aluminium with a sharp-edged piece of
magnalium. It can be tnrned, bored, etc., quite as
well as brass, and clean and neat threads of !4 min.
pitch can be cut with ease. It does not file so readily
as brass, but is superior in this respect to copper, zine
and aluminium. Magnaliumn is suitable for lens mount-
ings, and would make good divided circles and ares
for instruments in which light weight is a considera-
tion. If bought by volume, it is a little less expensive
than brass.
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THE RECONSTRUCTED CRUISER ‘ATLANTA.” the wooden decks,
Not the least imuportant branch of the work accom- bulkheads, and fur-
plished by the Bureau of Constriction and Repair is  niture. We present
that of reconstructing, or what we might call rejuven- two illustrations of
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which strikingly illustrate
the changes that have been
made. One of these repre-
sents the cabin as originally

ating, the older cruisers of the navy. For obvious
reasons this work is not so
attractive or so much in the
public eve as the construe-
tion of new battleships and
cruisers, although it is in its
way quite as imnportant. The
reconstruction of our earlier
ships, which is being steadily
and very ably carried out,
chiefly by Naval Constructor
Bowles at the New York
navy yard, saves many a
good ship from being rele-
gated to the reserve list, if
not to that of the obsolete or
condemned. The latest cruis-
er to be thus overhauled and
refitted is the ‘ Atlanta,” of
which we present illustrations
on the first page of this issue.

The ** Atlanta” was one of
the three first vessels to be
built for the new navy. As
launched, she was a semi-pro-
tected cruiser of 8,000 tons
displacement and 156 Lknots
trial speed. Her protective
deck of 115-inch steel was only
partial, and covered merely
the engines and boiler spaces.

the ends of the vessel being  pEAR yIEW OF DOOR, SHOWING ELECTRIC
unprotected. This is a me- MOTOR CASE, WITH HAND-OPERATING

thod of construc‘tion whos_e CRANE SHIPPED
faults are so obvious that it

has been abandoned for a number of

vears, although we regret to see that it
has been adopted once more in our six
new cruisers of the ‘ Denver” class. The
original armament of the ‘¢Atlanta”
consisted of two 8-inch guns carried on
the main deck behind shields and six 6-
inch guns mounted in broadside on the
main deck within the superstructure.
There was also a battery of small rapid-
fire guns.

The work of reconstruction has been
very complete. The cid horizontal, com-
pound engines Lave been changed to
triple-expansion by the addition of a
high pressure cylinder. At the same
time the eight old, single-ended, Scotch
boilers have been removed and replaced
by two single-ended Scoteh boilers and
four Wilecox & Babcock water-tube boil-
ers, the Scotch boilers carrying 180 pounds
of steam and the Wilcox & Babcock 250
pounds. This change has not only great-
ly increased the boiler capacity, but it
has reduced the bulk of the installation
sufficiently to allow the construction of
an athwartship coal bunker, which will
increase the total coal capacity of the
vessel by 80 tons, or about 17
per cent. Tlese changes are
expected to result in an in-
crease of the vessel's speed
from 15% to 1714 or possibly
18 knots speed.

The ship’s main battery,
which was formerly of the
short-caliber, slow-firing type,
has been entirely renovated.
All of the guns, including the
two 8-inch bow and stern
weapons, are of the rapid-
fire type, the sights being
mounted upon a sleeve in
which the gun recoils and
the breech mechanism being
brought fully up to date.
Although the new 8-inch guns
are not officially known in
our navy as rapid-fire, they
do actually possess the char-
acteristics which mark the
so-called rapid-fire guns of
this size in foreign navies.

The lessons of the late war
liave 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 ; aud if she
is ever called upon to fight,
there will be no fear of her
being prematurely ‘put out of

action by the burning up of U. 8. 8. “ATLANTA,” SHOWING WOODWORK IN CAPTAIN’S CABIN BEFORE REFITTING.

the captain’s room

FRONT VIEW OF WATERTIGHT DOOR, SHOWING
RAISING AND LOWERING GEAR AND ELECTRIC
CONTROLLING DEVICES.
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fitted. 1t shows the wooden
bulkheads and elaborate pan-
eling, both outboard and on
the ceilings and bulkheads,
and the characteristic heavy
furniture. All of this wood-
work was more or less, and
generally more than less,
highly inflammable. In
the process of refitting, the
wooden bulkheads were re-
moved and the panelings
stripped from the ceiling and
from the outboard turtle-
back. Their place wastaken
by corrugated metal for the
bulkheads, a coating of cork
paint for the ceiling, and a
covering of asbestos on the
outboard walls. The wooden
furniture is replaced by fur-
niture of 1metal, one piece
of which, a neatly designed
roller-top desk, is shown in
the engraving. The asbestos
sheathing possesses the re-
quirements of a non-conduct-
ing, incombustible, splinter-
proof covering. The asbestos
fire-felt is laid over wire cloth
which is attached to a frame-
work of light angle-bar, car-
ried between the ship’s
frames or bulkhead stiffeners.
The felt is flush with the sur-

face of the frames, or the edges of the
angle-bars, and asbestos millboard.
three-eighths of an inch thick, is placed
over the fire-felt to secure a smooth, hard
finish, and it is held in pesition by gal-
vanized iron moldings. The millboard
is coated with sizing to prevent absorp-
tion, then painted with white enamel and
striped with gold, the result being a
pleasing panel effect. The asbestos sheath-
ing has a light, cheerful appearance ; it
is warm in winter, cool in suminer, and is
free from the *‘sweating” which is such
an insuperable objection to the use of
the plain steel partition. The changes in
the captain’s cabin are typical of the
work which has been done throughout
the whole of the officers’ quarters. One
notable change which is conducive to
convenience and cleanliness is the design-
ing and putting in position of a folding
metal berth, which in the daytime can
be folded against the wall and screened
by a curtain. For reasons which are
only too well known to those who sleep
at sea, the substitution of an open and
accessible metal berth for the old, fixed
wooden bunk will be greatly appreciated.

Other evidences of the
thoroughness with which Na-
val Constructor Bowles has
carried out the work of fire-
proofing is further seen in
the new metal rifle racks for
the marines, metal lockers for
the gun division, the substi-
tution of wire screens in
place of wooden bulkheads
for the executive office, metal
ladders and numberless other
substitutions of metal for
wood. On the superstructure
deck the old wooden chart
house has made way for a
new steel structure with cir-
cular lights. All of these
changes have been made
under the immediate super-
vision of Assistant Naval
Constructor Watt, to whoin
we are indebted for courte-
sies in the preparation of the
present article.

The work above the main
deck looking to the safety of
the ship from fire finds its
match below deck in an en-
tirely new system of water-
tight, electrically operated
doors, which havec been de-
signed by Naval Constructor
Bowles and receive their first
installation in a warship on
board the *Atlanta.” We
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have had the opportunity of inspecting the operation of
thedoor, and it impresses us as being an admirable solu-
tion of this difficult and most vital problem. Briefly
stated, the absolutely essential elements of a successful
watertight door system are first that every door may
be closed simultaneously and instantly from the bridge
or some central station, and that some telltale an-
nouncement, shall show that they are closed ; secondly,
that it shall be possible to raise and lower each door
independently, and from either side of the door, with-
out conflicting with the operation from the bridge;
thirdly, that it shall be possible to close the door either
against a rush of water or through coal which may
have accumulated in the doorway. These features,
with others of minor importance, are all fulfilled in
the present instance. The clear opening of the door
can be of any desired size ; for coal bunkers as shown
in our engravings, it is generally about 4 feet 6 inches
by 2 feet. The door is a steel plate riveted to a sliding
frame. The guide-frame of bronze is bolted to thé
bulkhead, the guides being tapered {5 of an inch to
the foot. The sliding-frame is made with eleven
wedges of the same taper as the guides, there being
four on each side, two on top and oue on the bottom.
The surfaces nearest the bulkhead of both the guide-
frame and the sliding-frame are scraped surfaces which
form a water-tight joint by the wedge

Scientific dmerican,

door is an excellent piece of work both in design
and construction. Judging from its operation as
now installed on the ‘‘ Atlanta,” it appears to admir-

e e —

STONE CRABS THAT RESEMBLE ROCKS.

ably fulfill the requirements of a perfect water-tight
doorinstallation. We understand that Mr. Bowles’sys-
tems will probably be exhibited at the Paris Exposition,
where, by the way, the valuable Pollok prize is to be

action which occurs during the last
half-inch of closing. The guide-frame
is open at the lower edge to prevent
clogging or jamming.

The door plate carries a bronze rack
into which gears a pinion keyed to a
horizontal shaft which is carried at
the top of the guide-frame. This
pinion engages a smaller pinion on a
second horizontal shaft, at either end
of which is keyed a worm wheel, which
in its turn engages a worm. The
worm-shaft passes normally through
the bulkhead and is driven by a one
horse power electric motor, which is
carried in a watertight casing on the
opposite side of the bulkhead. Crank
shafts are provided, which slip over
the hexagonal end of the worm-shaft
on either side of the bulkhead. and
may be used for hand operation of the
doors. The motor is conpound-wound
and of the short shunt type, the short
shunt coils being relatively weak and
wound outside the series coils. The
circuits areso arranged that for rais-
ing the door only, the series coiis are
in circuit, giving a quick and easy starting; while for
closing the door, where it may be necessary to cut
through coal orother obstructions, the shunt and series
coils are both in circuit. The current is controlled by
a three-poiut spring lever switch on each side of the
bulkhead. The switch is normally in its eentral posi-
tion, in which the
door closingcircuit may
be completed from the
bridge or from any cen-
tral station in the ship
The door-opening cir-
cuit can be completed
only 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
such as a collision, the
officer on the bridge
can immediately close
every water-tight door
throughout the vessel,

a small signal lamp at
the bridge, or other select-
ed station, lighting up dur-

KELP FISH (Heterostichus rostratus), SHOWING ITS VERTICAL POSITION IN THE

TANK, MIMICKING THE KELP IN SHAPE AND COLOR.

awarded for the best marine life-saving device submit-
ted. Fuller details regarding the system can be gath-
ered from a paper read by Assistant Naval Constructor
Watt at the recent meeting of the Society of Naval
Architects and Marine Engineers, and published in the
Proceedings.
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Such is the ‘* Atlanta " as she will appear when leav-
ing the navy yard for her trial trip. The renovation
and reconstruction have been so admirably planned
and carried out, that except for the fact that she pos-
sesses only a partial armored deck, this vessel will now
be well up to the standard of modern cruisers of her
class.

ARCHEOLOGICAL APPLICATION OF THE ROENTGEN
RAYS,

Shortly after the announcement of the discovery of
the Roentgen rays, Prof. Stewart Culin, of the Free
Museum of Science and Art of the University of Penn-
sylvania, foresaw the possible future of the new rays in
examining the internal construction of valuable muse-
um specimens. After suitable apparatus had been in-
stalled in the Pepper Clinical Laboratory by Dr. Charles
Lester Leonard, an attempt was made to test the prac-
tical application of its value in arch®ological work. Dr.
Leonard made a successful radiograph of a Peruvian
mummy, and the photograph disciosed the fact that the
clusely wrapped bundle contained the skeleton of a child
having a string of stones or shell beads about its neck.
Another radiograph was obtained of a desiccated
human foot with a leather sandal. This gave prowise
of the utility of such pictures in the examination of
such objects. Mr. Cushing expressed
the opinion to Prof. Culin that a piece
of turquoise was concealed beneath
the heavy wrapping of brown yarn
that binds the finger loops of every
fine prehistoric throwing stick from
Mancos Cahon, Col., in the University
Museum. Mr. Cushing was of the
opinion that the turquoise was the
heart of a fetish bird. It occurred to
Prof. Culin that the verification ot
this conjecture might be secured, and
photographs of the wrappings with
corresponding radiographs were made,
with the result as shown in our en-
gravings, which we are enabled to
present through the courtesy of Prof.
Culin.

It will be seen that four stone
beads, presumably of turquoise, are
revealed as Mr. Cushing had surmised.
The extreme fragility of the wrapping
was such as to render an examination
by other means impossible without
serious injury to a most valuable speci-
men. In the current issue of the Sci-
ENTIFIC AMERICAN SUPPLEMENT ap-
pears Prof. Culin’s article, accompa-
nied by additional side views of the specimen.

OO

MIMICRY OF THE KELP FISH.
BY CHARLES FREDERIC HOLDER, PASADENA, CAL.
It is said of certain natives of South Africa that when
they go into battle they carry bushes in their hands
and move so slowly
along that it is almost
impossible to distin-
guish them from the
mass of verdure abou:
them. When an Ame-
rican warship is about
to begin an engagement
. she is painted lead
color, the object being
to make her simulate
the color of her imme-
diate environment.
Even the men behind
exposed guns on the
cruisers during the late
war were ordered to
paint their clothes the
prevailing hue, so that
the sharpshooters of the
enemy would not pick
them off.

e ]

ing the movement of the
door and going out as
soon as the door is closed.
If any of the crew should
be shut in a water-tight
compartment, or should it
be necessary to pass from
one compartment to
another after the doors
have been closed from the
central station, all that is
necessary is to turn the
spring lever at the par-
ticular door, when it will
open, the lever returning
to the central position and
closing the door automati-
cally when the person has
passed through. Me-
chanically considered, the

Radiograph S8hows Inclosed Stone Beads Concealed by Wrapping"
AN ARCHZEOLOGICAL USE OF THE ROENTGEN RAYS FOR THE EXAMINATION OF A THROWING STICK.
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This is called miwmiery ;
the subjectsimitating their
surroundings as a protee-
- tive measure; and that
man has obtained the sug-
gestion from nature is evi-
dent to any one who has
made even a superficial
study of the subject, as in
every branchof animal life
some forms are found
which protect themselves
fromn enemies in the man-
ner described, namely, by
imitating moreor less their
surroundings.

This singular mimiery is
exhibited in a particularly
interesting manner among
fishes, and the accompany-
ing illustration shows one
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of the most interesting mimetic fishes common to the
Southern Californian islands. It is generally known
as the kelp fish, a most appropriate namne, as the fish
wakes its home in the kelp beds which constitute the
real protection of the Pacific coast.

The writer first observed the fish alive when drifting
over the kelp beds in eightor ten feet of water. Then
it was occasionally seen poised among the dark green
weeds, presenting a beautiful appearance in a garb of
vivid olive green, its long slender form undulating, as
it were, in the current, a picture of grace.. The largest
specimen observed at Santa Catalina was a foot in
length. The body was slender, the head pointed, eyes
prominent. Along the back was a continuous frill,
formed by a long dorsal, while opposite, the anal fin
was an equoally effective ornament. The fishes varied
much in color. One observed was amber; others were
orange or a vivid green, while others again were olive
hued and some dark green above and below yellow
and green combined.

Nearly all the specimens observed were lying in the
kelp beds or in some large-leaved al.2, and with diffi-
culty could be seen by those in the boat who were not
familiar with the fish. The fish was a marvelous
mimic of its surroundings, and affected the kelp leaves
that bore a close resemblance to its body and conse-
quently afforded it protection. Itsshape corresponded

to that of the smaller leaves of macrocystis, the dorsal

and anal fins giving it the ruffled appearance that is a
feature of these leaves. All these fishes were observed
through the windows of the glass-bottomed buat-—a
craft peculiar to Avalon Bay : a boat in the bottom of
which four or six plates of heavy glass have been
placed, a well rising into which the voyager looks, ob-
serving the bottomn clearly, and all the objects slightly
magnified.

The peculiar positionsof the fish attracted attention,
and when the tanks of the Zoological Station were
available, a number of specimens were placed in them
for observation. The feature that most interested the
average observer was that, apparently, the fish could
turn its head ; this impression being gained from the
fact thatthefish swamin a laterally undulatory motion
that was the personification of grace, and invariably
poised in some odd or strange position. When placed
in a tank by itself, a fish would at once manifest its
uneasiness, swimming about, rubbing its tender lips
against the glass and whipping its tail 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 liable to attack. Some
individuals were soalarmed that they repeatedly leaped
from the tank, and others in various ways displayed
their fright.
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tate as nearly as possible the natural surroundings of
the fish. The bottom was covered with a rich green
ulva, while along the surface was suspended a branch
of macrocystis, so that the leaves depended into the
water, as seen in the illustration. Three or four fishes
were now released into this tank, individuals which
before had displayed great uneasiness. They at once
swain 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, while a third poised with head up-
ward, as shown in the photograph, becoming so re-
markable a mimic of the hanging leaves in shape
and color that to all intentsand purposes it had dis-
appeared. The fishes immediately recognized their
security and made no effort to escape from this tank.

So perfect was this disguise that few strangers could
see the fishes that were not eighteen inches distant un-
til 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 invariably made use
of this instinctive mimilcry as a protective measure,
and that it is effective in the sea where they make their
home there can be little doubt, as few predatory fishes
could distingnish the mimic as it floated among the
leaves, its body assuming various positions as it
adapted itself to the current and the weed that con-
stituted its protection.

The kelp beds which surround the islands of South-
ern California have an interesting fauna of their own
of which this kelp fish can be considered the most re-
markable member. Another is a crab that is painted
so exactly the color of the kelp—a rich olive green—
that it is never noticed unless it happens that the ob-
server is looking at it and sees the olive-hued legs
lifted slowly one by one. Usually the crab clings to
the under side of the kelp in the deep tangles, but it is
sometimes driven up by enemies and can be seen
climbing over the surface of the leaves. One of these
kelp crabs when taken from its native elemnent and
placed in a tank without kelp immediately displayed
uneasiness and attempted to escape, evidently aware
that it was a bright and conspicuous object. but when
the kelp was introduced it crawled upon it and like the
dissolving view seemed to melt away and disappear.

The crabs alone afford many remarkable examples
of mimiery. One shown in the accompanying photo-
graph is so perfect in its imitation of a rough stone
that it is alimost impossible to detect it. When alarmed
it draws in its legs and becomes, to all intents and
purposes, an inanimate rock. The writer kept several
deep sea spider crabs in a tank for several months.
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where, presumably, it was dark, and such an animal
would hardly be seen. When one was taken from the
net, it was apparently lifeless, and of a peculiar brown
color, perfectly clean, not a suspicion of weed being at-
tached to its shell. 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 type of sluggish life
had sufficient intelligence to recognize that it was now
near the sunlight that it had never seen, and that,
perforce, it was a conspicaous object and might, 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, finally, attached, not to the back,
but to the point of the shell above the mouth, so that
they fell over the latter like a fantastic umbrella or
gorgeous plume, really mnaking the crab more conspicu-
ous, except when it threw itself- back, as it did when
it was startled, when the plume of seaweed would
point nearly upward, and the crab would become a
rock, with a tuft of weed growing on it, well calculated
to deceive the most observing enemy.

The Current Supplement,

The current SUPPLEMENT. No. 1252, has many most
interesting articles. * The Destruction of the Hypo-
style Hall in Karnak ” describes a recent accident
which has robbed the great temple of considerabie of
its attractiveness. * Bacteria and Their Uses” is an
article by A. Dinsmore. ‘ The Electrical Plants of
the Battleships *Kearsarge’ and * Kentueky’” is by
Naval Constructor J.  J. Woodward, United States
Navy. *Long-Span Bridges” is an address by Prof.
W. H. Burr, and is elaborately illustrated. * Progress
of Mechanic Arts in the Last Three-Quarters of a Cen-
tury” is an important address by Dr. Coleman Sel-
lers. *“ Effect of Weather on Every-Day Life” is an
interesting article. :
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RECENTLY PATENTED INVENTIONS.

Agricultural Implements.

LISTED-CORN CULTIVATOR.—JosErPH M. TAGUE,
Cambridge, Neb. The main frame of this cultivator is
swiveled at its forward end on sled runners and has a
wheel-supported rear end. A disk-carrying frame is pivot-
ally mounted on the main frame. Thedriver's weight can
be more or less thrown on the disk-carrying frame. The
cultivator is capable of efficient adjustment and of being
easily guided in the furrow by reason of the swiveling of
the runners to the main frame. By pivotally mounting
the disk-carrying frame on the main frame, the disks
are enabled readily to pass over any obstaclein their
way.,

Bicycle-Appliances.

SAIL-ATTACHMENT FOR BICYCLES.—RUDOLPH
SORENSEN, Ord, Neb. The sail-attachment comprises
a mast carried bya support by which it is held in a plane
below the rear axle. A brace for the upper end of .the
mast is arranged for attachment to the bicycle-frame.
A sail is carried by the mast, and a sheet engages
the boom of the gail. By means of a reel on the
bicycle-frame, the sheet can be wound up and unwound.
The sail can be easily applied or removed, and since it is
supported below the axle, the bicycle ie balanced and
runs steadily.

Mechanical Devices.

WINDMILL.—CLEOMER PREJEAN, Milton, La. The
invention is an improvement in thatclass of windmills in
which a series of blades or vanes are pivoted to a wheel
arranged vertically and mounted upon a horizontal
axis having an extension provided with an expansible
tail or guide, the whole being mounted upon astationary
base, 80 as to revolve horizontally.” The improvement
relates specifically to the construction of the wheel
proper, means for adjusting the pivoted blades or vanes
to throw them into or out of the wind, and the construct-
ion of the tail, whereby it is adapted to be expan ded or
closed corresponding with the position of the blades or
vanes forming part of the wheel.

WEIGHING AND MEASURING MACHINE. —
'AMUEL P. MACKEY, Ridgefield, Wash. The purpose
o/ this invention is the provision of an apparatus for
measuring and delivering a certain quantity of liquid, to
which end the apparatus consists of a rocking tank hav-
ing an outlet-valve actuated by the rocking movement
of the tank and operating with certain mechanism for
restoring the tank to upright position after the rocking
and forcontrolling the supply of liquid to the tank. The
apparatus may be actuated by a coin-controlled mechan-
ism.

MACHINE FOR STEMMING AND CLEANING

RAISINS.—CARY 8. Cox, Fresno, Cal. In this ma-
chine for stemming and cleaning raisins, a fixed and a

rotary screen are provided. A feed device is arranged to
deliver the fruit between the two screens, and the fruit
is subjected 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 the
meshes of the rotary screen. The raisins are stemmed
and cleaned without injury to the latter, and the dirt
and dust, it will be observed, are removed and conducted
from the machine through a medium independent of
that employed for conducting the cleaned fruit.

PIPE-WRENCH.—RoBERT FJELLMAN, Wilmot, S. D.
The device can be used both as a wrench and pipe-cutter.
In its construction is included a handle, oneend of which
is toothed on one side to form a pipe-engaging surface and
the opposite side formed with a transversely-extending
concavity. A longitudinally-slotted yoke passes about the
bar near the jaw, and a removable pin passes through
the-slots in the yoke and threugh the bar. A jaw pro-
jects from-one end of the yoke paraliel with the other
jaw. A sct-screw passes through -the other end of the
yoke and engages the bar or handle, whereby the separa-
tion of the jaws may be regulated. - A cutter is adapted
to be secured to the jaw.upon the yoke. -

WASHING-MACHINE. —JorN H:. GEERS, St. Louis,
Mo. The- machine comprises a body having a vertical
rear wall proyided*. with guides on its face. Plungers
work.in. the,gnides and have their upper ends projecting
above the rear wall of the body. Poundersare rigidly
gsecured to the lower ends of -the plungers. A lever ig
pivoted at its center to the outer face of the rear wall
of the body. Pitmen have their lower ends pivoted to
the ends of the lever and their upper ends to the upper
ends of the plungers.” By oscillating the lever an alter-
nate reciprocating movement is jmparted to the plungere
and their pounders.

Railway-Contrivances.

LUBRICATOR AND WIPER FOR LOCOMOTIVE
AXLES. — JamEs S. PATTEN, Baltimore, Md. The
usual means for conveying oil to the axle-journals is
cotton-waste packed in the boxes, or * cellars’ as they
are called. From time to time this packing must be
renewed, which can be effected by removing and replac-
ing the cellar. The present invention utilizes the cellar,
but avoids the necessity of its frequent removal. The
lubricant is tuken up. not by cotton waste, but by means
of rollers, which, together with a yielding wiper whereby
the oil is prevented from * creeping® along tke journal,
are contain2d in the * cellar** or box.

Miscellaneous Inventions,
VENTILATED BARREL.—JoBN S. WRIeHT, JR.,
Churchland, Va. This improvec ventilated barrel is
composed of an outer set of straight, parallel-sided
staves whose ends are in contact, dnd an inner set of
wedge-shaped staves, arranged with their narrow and

wider ends alternating. the wider ones overlapping the
narrow outer staves, the width of the respective inner
and outer staves at the middle being practically the same,
and the staves of one set being placed flat against the
other so that tteir middle portions coincide, and bent to
form a biige or convexity and produce the elongated co-
incident openings.

HAT-CASE OR VALISE.—NELLIE F, HURDEL, Man-
hattan, New York city. The hat-case consists of two
similar parts hinged together, having secured in one
side a longitudinal shaft, adapted to support a serie# of
vertical, adjustable, hat-supporting arms arranged one
above the other and provided with clamps. The shaft
ie hinged to one end of the case approximately near the
hinge and provided on the other end with a lug to engage
arecess in a spring on the opposite end of the case.
The hat-case may be used in traveling-cases, shipping-
bozxes, and show-case, or in closets and wardrobes.

SASH-FASTENER. — ALEXANDER FoRIN, Nelson,
British Columbia, 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 engages the lower sash when the latter is
raised, and is of such length that when turned down or
reversed into vertical position . its free point will abut
against the mid-rail of the lower sash, 8o as to fasten
the sash in closed position.

STOVE OR OVEN-DOOR LIFTER. — MATHIAS
WEIXLER, Louisville, Ky. It is the object of this inven-
tion to provide the doorsof stove-ovens and furnaces
with an attachment for holding them closed and for as-
sisting in clusing them. The main feature of the inven-
tion is found in a coiled towsion spring so arranged as to
perform its natural function as well as to serve as a han-
dle for opening the door. 'The spring so operates as to
prevent slamming either in opening or closing.

SEWING-MACHINE SHUTTLE.—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 fits. The cap and
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. so

that the cap must be moved inward to release it. The
trend of the spring is transmitted to the cap through the
spool. By this construction the disadvantages of com-
plexity and expense are avoided.

WINDOW-BRACKET FOR CLOTHES-LINES.--
JoBN G.VoN Hore. Manhattan, New York city. To
provide a device by means of which clothes can be
easily hung upon a line without the necessity of the per-
gon’s leaning out of the window, this inventor has de-
vised a clothes-line bracket pivoted at one side of the
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window and provided with means for securing the line
to its outerend. A bar is pivoted to the outer ¢nd of
the bar and is adapted to engage the inner side of the
window-sash. A detachable bar connects and holds the
swinging bar and the bracket from each other.

PROCESS OF UNHAIRING SKINS AND TRANS-
FERRING FUR, FEATHERS, HAIR. ETC., TO AR-
TIFICIAL BACKINGS.—J0SEPH A. MALAISE, Avenue
de la République 45, Parie, France. The hitherto-em-
ployed methods for unhairing 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
the hair side a coating of a substance to hold the hairs,
then to the flesh side a substance serving to penetrate
the skin to facilitate removal of the bairs. The hairs are
removed and the roots coated with rubber. A backing
is embedded in rubber, and the backing is connected with
the rubber-coated face of the substance holding the hairs,
The substance in which the hairs are embedded is then
removed.

WINDOW-SASH.—GEORGE '[. SoPER, Far Rocka-
way, Queens, New York city. The sash is especially
adapted for coach and carriage use and is so constructed
that the covering will be preserved Lo a maximum extent
and prevented from becoming loosened from the sash.
The sash is forthermore go constructed that it wiil be
prevented from rattling. so that even should it shake in
the sashways, no noise will be produced.

WIRE BROILING-PAN.—THoMAS F. CoOoNEY, Ver-
planck, N. Y. The invention provides a skeleton, pan-
like dish provided with a handle and comstructed of
wires which are bent 8o as to form the outline of the de-
vice and secured together by having certain portions bent
about other portions. A broiler is thus produced which
may be set into the stove, being supported upon the
stove-top and which may be covered to prevent the
spattering of fat.

Designs.

CLOTHES-SPRING.—J AMEs N. CARTER, McKinney.
Texas. This clothes-spring is made of a coiled wire
having its terminals in the form of side arms with
loop-like handles. 1'he device is noteworthy for its great
superiority over the old-fashioned clothes.pin and for
the simplicity und cheapness of its construction.

WALL-PAPER. — HARRY WEARNE, Rixheim, Ger-
many. Four designs have been issued to this inventor
for wall-papers. in which flowers and vines are com-
bined in various forms to produce a pleasing and artistic
effect.

NoTE.—Copies of any of these patents will be furn-
ished by Munu & Co. for ten cents each. Please state
the name of the patentee, title of the invention, and date
of this paper.
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(7775) C. H. B. asks:

What is meant by

the repeater of a telephone, and why is it so difficult to |

construct ? A. A telephone, repeater is an instrument
which will take up a messaze when it has gone as far as
it can be heard on the line, and give it energy so that it
can go as far again and still be heard as well as it was be-
fore. In other words, 1t is to double the distance to
which a message can be sent. There is a ‘‘repeater
which is used to connect a metallic circuit to a grounded
circuit. This is not difficult of construction and is not
probably what you refer toin your question.

(7776) H. 1. asks : What are the pro-
portions of corrosive sublimate, sal ammoniac and water
for the purpose of depositing a very thin coat of mer-
cury on articles which do not plate readily? A. The
proportions of corrosive sublimate and sal ammoniac for
the purpose of depositing a thin fllm 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 the solution is strong, the
coating of mercury will be deposited sooner than if it is
weak.

777 H. B. writes: I amw making an
automatic circuit breaker for my battery plant, and I
would like to ask a few questions in regard to tie solenoid
and the solenoidal coil. T want the solenoid to trip at 2
amperes ; how is the coil constructed ? What size wire
shall I wind 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. 'I'he proper mode of procedure is to
make the circuit breaker and then adjust the tension of
the spring till the circuit is opened when the current has
the strength you wish to set 1t for.

(7778) The A. & J. Co. writes : We be-
lieve there is in use a paper upon whic brass will make
a mark, something like a pencil mark. If you can tell
us what this paper is, where it can be obtained, or who
makes it, we will be greatly obliged. A. Paper prepared
so that a brass pointer leaves a black mark on it. Dis-
solve ¥ ounce pure sodium sulphide and 1§ ounce so-
dium hyposulphite in 1 quart rain water; filter the soiu-
tion, and with it uniformly moisten the surface of the
paper; thendry the latter under pressure between clean
blotting paper. Wedo not know where it can be pur-
chased.

(7779) B. T. 8. asks: 1. What are the
temperatures of air and of the various gases when
lignetiea? A. The boiling point of liquid air at the or-
dinary pressure is 312'6 degrees below zero Fah. Under
the same condition oxygen boils at — 297 Fah., and nitro-
gen at —317 Fah. The data for various gases can be
found in Sloane’s ** Liquid Air,” price $2.50 by mail. 2.
What is the distance in miles from the highest to the
lowest points from the plane of the sun’s equator reached
by each of the planets? A. We have never seen these
diztances given in any astronomy. You can compute
them from the mean distance of the planet and the angle
of inclination of the orbit to the plane of the ecliptic.
The formula is, perpendicular=basextangent angle at
base. The perpendicular is the distance in miles above
the plane of the sun’s equator, and the angle is the in-
clination of the planet’s orbit. The mean distances and
the anglesare given in all astronomies. 8. Where can [
purchase a reliable raciometer? * A. A radiometer can be
purchased from any dealer in physical apparatus. They
are Dot expensive instruments.

TO INVENTORS,

An experience of fifty years, and the preparation
of more than one hundred thousand applications
for patentsat home and abroad. enable us to understand
the laws and practice on both continents, and to possess
unequaled facilities for procuring patents everywhere
A synopsis of the patent laws of the United States and
all foreign countries may be had on application, and per-
sons contemplating the securing of patents, either at
home or abroad, are invited to write to this oftice for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business,
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New York.
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Cigar machine. T. E. Carpenter
Cigarette making machine, E. T. Gillila
Circuit breaker or line opener, F.
Clasp. See Trousers clasp.
Clevis, plow, W. Clark
Clock setting mechanism, A. M. Lane
Clock, striking, A. M. Lane .....
Clock ‘striking mechanism, . W. J. Rosin
Clock winding indicator, A. Tucker..............,.
Clocks or watches, regulator for hmr springs of,
0.Johanson... ......cceiieennnnnn 0000000000
Closet. C. H. Lawrence
Cloth stretching machine, A. Ashworth
Clothes hine fastener, G. A. Weber 5
Clothes pin, W. L. Martin. . 5
Clothes rack, J. Adnms
Cock, G. 0. H. Kiop Qo
Coke’ ovens, appamms ‘for leveling coal in, O.
HilgenstocK........... ...ooieeeaie...
Collar protector, J. B. M. Clevenstine
Compass for drawing conic sections, W.
Composition of matter, G. W Bailey .
Conduit plow, E. M. Hewlett .
Loofkmg cotton seed proces:
or, W H.COOK............... ...
Coop, folding, Tbomsen & Jorgense
Corn husker and fodder shreader. combmed Al
Rosenthal..
Corn husking an
Corset, A. Klein..
Corset stay, M. B. hompsou
Cotter pin, A. R. Anthony
Cotton berrer safety locking device,
Cotton compress, T. J. Griffin, \reissuei
Coupling. See Car “coupling.” Electric or’ other
wire couphng. Thill coupling. Whiffletree
coupling.
Cover fastener, vessel, R. W. Crocker..
Crayon holder, R. 'I'. Yates
Cream separator, R. H. Em
Cultivator beet thinning shoe. Oeder & Wright..
Cup. See Oil cup.

639,432
639,430

and.....
F. C. Robertson...

639,570
3

39,488
639495
639,235

. 639.529
639,628

639,614
139,615

. 630,675
© 639,275

Curtain rod or fixture, sash, K. Perry 639,604

Cushion making npparatus K. F. Braisher.. . 639,511
Cutter. See Grass cutter. Paper cutter.

Cutting tool, G. M. Grant................ . 639,377
Cycle, ice, G. J. Dietrich et al...., 639,672

Cycle wheel hubs, manufacture of. R. S. Court-

man .. 639,532
Decoy, knockdown, J. H. Merrill. 5 th !),g?il
Dental filling material, (. H. Land’ 585

Dental plugger, C. H. bavis........ .00 . 536
Dentists’ tools. cleaning pad for, J. A. Mitchell.. h39 595
Derailing switch, A. L. George..... 639,373, 6:49,374
Desk, adjustable, J. H. Burton. .. ceeveeeransn 639,661

Die. See Screw cutting die.

Wdvertisements.

ORDINARY RATES.

Inside Page, each insertion, = 75 cents a lme
Back Page, each insertion, = = $1.00 a line

g¥~For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the iine.
and is set in agate type. KEngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the fullo“mz week's issue.

Siar
Lathes Auomatic

9 and 11-inch Swing.
New and Original Features
Send for Catalogue B.

2 S Falls Mfg. C
695 Water St.,Seneca Falls,N Y

AMERICAN PATENTS. — AN INTER-
esting and valuable table showing thenumber of patents
granted for the various subjects upon which petitione
bave been filed from the beginning down to December
31, 18M, Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 100'2. Price 10 cents. 10 be had at
this office and from all newsdealers.

Foot power
Y Screw...

...cutting

NGINE
JE &/ TG0LS e sUery IESity

"ATHES Rk
The Man behind the Books

holds a responsib]e‘fusinon We guarantee to pre-
pare young men and women to fill the highest places
in bookkeeping if they are anxious to advance and
will study “between times.”” Thousands have pros-
pered through our unequaled
course of

EDUCATION BY MAIL

n Electrical, Mechanical, Steam,
Mminz and Civil Engmeenn Me-
iallurgy, Art, Architecture, Prac-
~ Jtical Newspaper Work. Engiish
= Branches, a‘tem)ﬁmphy, Machine
Design and Mechanical Drawing.
Low price; easy terms. Sent free to those who enroll
now, a complete drawing oul fit worth $11.10, or other
premiums. Mention subjects interested 'in when
writing to

The United Correspondence Schools.
154-56-58 Fifth Ave., New York, for catalogue No. 33.

)MACHINE SHOP QUTFITS,

SEBASTIAN LATHE Q.29

THE HALL

BRASS PIPE WRENCH.

A PERFECT TO0O0L
WITH FRICTION GRIP,
Bvshings for all sizes and shapes.
Highly polished pipes made
up witbout scar or injury.
For Circulars and Prices

WALWORTH MANUFACTURING Co.,
128 To 136 FEDERAL ST., BOSTON, MASS.

SAVE % Your FUEL

wasted up chimney.
vera THE ROCHESTER RADIATOR.

COST $2.00 AND UP.
€ Money refunded if notsatisfactory.
§ Writeforbooklet on economy in heating

homes.
ROCHESTER RADIATOR CO.,
60 Furnace Street, Rochester, N. ¥,

ROUND OR SQUARE BASE

SKINNER
Il}})roved PLANER
JK S, Heavy, strong gy

accurately made. Greate!
capacity than any othel
chuck. Set screws of cruci-

ble steel. All nuts case-
bardened. Drop forged steel
wrench with each chuck.
Holds straight or taper
work. Can be instantly ad-
justed from 0 to greatest capaci
SKINNER CHUCK CO., Church

\
gt'., New Britain, Conn.

LATHES

FOR
GUNSMITHS, TooL
MakKers, EXPERI-
MENTAL anp REPAIR
WORK, ETc.

Send for Illus. Catalog.
W. F. & Jno. Barnes Co.
1999 Ruby Street,

ROCKFORD, ILL.

SUB-PRESS PUNGHES AND DIES

We make to order to drawings or mod-
els blanking, shaving and swaging dies.
either simpie or componund, for work
requiring accuracy and finish. Sub-
Press Dies for the parts of watches,
clocks, cyclometers, and other small
mechanisms a speemltg We carry in
stock different sizes of Sub-Press Bases
and Stands. for Descriptive Circ’r.
THE PRATT & WHITNEY CO.

Hartford, Conn., U. S. A.

NEW BINOCULAR.

(The Triéder.)
Small as an opera glass. More
. powerfulthan the largest tield
P=24 glass. Sendfor Circulars.

QUEEN & CO.

fl Optical and Smmtiﬂ,c Instru-
ment Works,

1010 Chestnut Street.
PHILADELPHIA, PA.

THE ELECTRIC HEATER.—A VALU-
able paper, with working drawings of various forms of
the electri cal heaters, in cluding electric soldering iromn,
elecxnc pad for the sick, etc. 6 1llustmtions. CIEN-
TIFIC AMERICAN SUPPLEMENT 1112. Pricel0 cents.
For sale by Munn & Co. and all newsdealers.

THE H.-C.

GasEnginelgniter

The most satisfactory machine yet
devised for igniting Gas and Gaso-
line Engines. It has permanent
niagnet fields; an inclosed arma-
ture; self-feeding carbon brushes,
and it m8; berunin either dlrection
Send for Descriptive Circular *‘S. A

The Holtzer-Cabot Elec. Co., Boston (Brookline) Mass,

NEW.YORK: 59 Fifth Ave.

© 1899 SCIENTIFIC AMERICAN, INC.

.Ore separator, k. A. Pratt

Dismte ramr, E. Kreiss
Ditch check. portable e
Dooror gate hanger, E. D. Brn.dfor .
Dress shiela pocket for garments, M.
Drill. See Metal drill.
Dust collector, L. 8. Hoeeboom.
Dyeing, etc., macbme for. G. W
Electric cane, w. N. Sherman.....................
Electric ground detector tor constant current arc
light circuits, S. K. Stevens...................... 63!
Electric or other wire coupling, R. Thompson i3
Electric transformer, Loring & Clark
Electric transformer, J. W. Packard.
Electrical snap switch, M. Guett. ..
Electrical transformer; A. F. Berry..
Electrically driven spindle, Sawyer & Rob
Elevator. See Water elevator.
Elevator, A. Ihlenfeldt..................ccovviiiiie b
Elevator and conveyor, E. C. Berg hoefer... ...... . 639,665
Engine. See Fluid pressure engine. Gas engine.
Pumping engine. Rotary engine. Steam en-

gine.

Engine wheel. traction, L H Seely. ....... ceeee... 639,208
Pquipmem carrier. C. P. N 639.429
Faucet, J. B. Woodworth.....

Feed water heater, L. Carrer. .
Fence wires, macnme for attnchmg plcke to, J.
B. Carpe . .. 639,521
Filter, faucet G W. Van A]sune
Filter, oil, S. Schonfeld. .
Killering tunnel, W. S. Keene..
Firearm, recoil operated, P. Mauser.
FKirearm sat’ety device. G. Luger.
Fire escape, M. H. Dooly
Fire escape, J. Spalding..
Fire escape, E. Winston... e
Fire extinguishing compound, Edw ards.
Fire refuge, J. P. Lowell......................
FKireworks body or the like, L. Nordlinger
Kish hook, H. 8. Butz... .................
Fishing hook keeper, snood, J. Smith.
Floor surfacing machine, F. R. Patch.
Flooring and ceiling, H. C. W. Wevyhe..
Klower pot molding machine. H. N. Brooks
Fluid pressure engine. A. F. Parks.
Folding chair and couch, combine
Folding gate, J. 8. P. Kmman
Fruit wrapping machine, J. (
Fulling mill stop motion. A. Murdock.
Furnace. See Hot air furnace.
Furnaces, nozzle for feeding fine fuel to, C. A
Robinson
Kur niture, combinaton, L. Wolz
Gage. 1. De Smit
Garbage crematory and water hedter combi
M. J. Cragin.......
(,arment C. Rmenberz
(arment supporter, K. aym
Gas, apparatus for collecnng carbomc acid, J. F.
Wittemann
Gas burner. M. P. Worley.
Gas engine. A. H. Neale..
(Gas generator. acetylene. P. Rucher.
Gas motor regulating valve, M. K. Hert o=
Gas valve. self closing, J. Blevins .. 639,344
Gases, instrument. for recording variatious m
tension of. A. Steinbart.................... ceeeen
Gate. See l<‘01dimz gate. Mine gate.
Gate, Ferguson & Brace

639,306

Gate, H. N. Hobart. .

Gear, change speed. ‘R. T.ucas 39,

(sear, variable speed driving, T .. 639,548

Generator. See Gas generator.

(,Idss grmdmgz and polishing machine, P. Sem.-
................................................ 639,621

(xlrms ;.'rindmg and polis hing iachine, plate, M. ' 630323

bldss plpe, apparatus for manufacturing, J W 3.5

, o0
Go cart. folding, E. Depersenaire 637.670
Governor mechanism, R. Shirreffs. 639,44

Grain spout, G. H. Birchard...... g 639,506
Graphophone, G. T. Smallwood
Grass cutter, W. S. Scales
Graves, receptacles used in constructing.
(&) {11 1 B nn0 B0 0000800 H00AR00aAGEE0ANcABAG
Grinding machine, tool. A. Van Dillenbeck
Guns, np'\uratus for udiustm;.' elevation
Krone.....
Half-tone

VH. D!

Hame fasten
Hanmmer, power H.
Hammer, power 1.
Hand shéars. E. H. Trleschmmm
Hanger. bee Door or gate b ;zer.
hanger.
Harrow. J. A, Smith.............cooiiiiiiiiiinn,
Harvester, peanut, G. W. Williams

Heater. Nee Feed water heater. Waier heater.

Heater. J. R. Froberg. ... 639,550
Heating and steaming device, hand, J. S. Berry.. 639,657
Heel. F. Wiesen .. 639.326

Hem folding machine. R. .eob
Hides or skins, machine for treating, C. P

Vaughn
Hinge, innfricnon W. H. Har
Hinge. spring. J. Lehnbeuter.. .
Hook. =see Fish hook. Snap hook. Trap hook.
Horse breaking apparatus, .J. Craig
Horseshoe calk, V. G. Brooks
Horseshoe calk shur’t)rener H 1. Stanley.
Horseshoe nail. A. W. Knight.....
Horseshoe, nailless, D. Kerekes.
Hot air furnace, .J. Booker..... oo
Hot air turnace, W. H. Hillyer
Hot air t'urnace, J. Timms.....
Hub securing device, veincle. H. P. Childress
Hydrant plug, Wilson & Perkins.
Hydrocarbon burner, J. F. Shultz,
Incandescent mantles, machine for trentinz. J.

H Abercrombie.......................... 639,331 to 639,333
lngoﬁs.}?iilets, etc., device for manipulating, J.J.

cNei

639.413

DICKeY . ..ottt it i ce e ceeiae s aeen . 639,537
Iron or steel, producing phosphoric, S. P. Ftter. 634.368
Ironing board and ladder combmed L. Nelson.. 3
Jar fastener, R. H. Hansee..........................
Joint for hollow bmldm" blocks. tubes, etc.,

Hickson & Bushnell..
Journal bearing, lubricatil
Journal box, J. W. Heaton...
label holder for bottles or p:
Labeling machine. C. E. Tebbett
Ladder shelf m.tachmem‘ K. K.
l.adder. step, J. D. Hall
TL.amp, acetylene gas H. L
Lump, central draught. J. C. Miller.
Lamp globe, Pennycuick & Barrett .
Last for making overshnm G.S. & H.
Last hinging machine, E. A. Eastinan
Latch. C. Brown....... .......
Lathe, spoke, I.. G. Robinson
Lead oxide, manufacture of, Bunn
Leather snipping machine. oK. Hart
Ledger, detachable leat. K. Marsky..
1.id and card holder, R. H. Suettinger
Linter, M. Swenson....... .......... ..
L.iquid dispensing can, C. M. Husted..
Liquids, apparatus for drawing off fix ed quani.i

ties of, W. Turnbull
Lock. See Sash lock.
Lock, Dillenbeck & Fluesn.............coo.ooeoinn 639,
].ocks. m\fim ulating attachment for combina-

tion. )
Loom, narrow favric, O. A. Steer:
M.uzneL polyphase alternzmnU Lurrent

Scott
Mail bag, E. C. Jordan. .
Match making and bnxmu machme, C. Carr.

W. M.

Meat hanger. 8. J. Fitzgerald..
Merry-go- rouu(i. J. W. Hile
Metal drill. Mills & Smith..
Metal working tool, B. M. W Hanson
Metal working tool. E. C. Peck......
Milk test bottles, macinne tor shakmg Bubcuck

H. KollSa..ooiiiiiiiiiiiiiiiiinenns 500 0O0EE00000 639.
Mill. See Cane mill.
Mine gate, W. H. I'schantaz...
Mining machine, W.T. Moss.
Miter board attachment, P. A. Holm
Moistener and sealer, enveiop, H. A. Thex
Mop, V.
Motar. .
Mower grass catcher, lawn. W. J. Brennan
Mowing mzachine, J. A. Allen
\dowmz machine gathering

Music leaf turner, G. Rob
Nail. See Horseshoenall
Nutlock, J. A. Overal
Qil, appamtus for volutilizing and burning, H.
‘Luckenbach. . 6o
0Oil enp, sight feed H. Ritter.
Oil from water, apparatus for separating, Camiz
& Bettoni............. .
Oilstone box, W. Black, Jr
Optical surfaces, machine for forming, P. l.x.m-

39,
€39.479
639.346

39,335

. 639,519
639,343

Ore pulverizer, railway, H. Mann.

(Continued on page 42
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MAXIMUM POWER MINIMUM COST.
If youuse a pump for
beer, lard. acids, starch,
petroleum, rewer’s
» mash, tanner's liquor,
W cottonseed oil or fluids,
hot or cold, thick or thin
ou want to get
TABER ROTARY PUMP
which does the most work at.
the least expense. Simply
b constructed. Can be run at
any desired speed. Perfect-
I durable. All parts are interchangeable. Needs no
led workman. Defects guaranteed. Catalogue free
'IABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A

Buy Telephones @

THAT ARE GOOD--NOT ** CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against 10s8s by patent suits. Ou: guaran-
tee and instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO
250-264 South ClintanSt.. Chicago.

Largest Manufacturersof Telephones

exclusively in the United States.
NICKEL
AND

Electro-Plating

Apparaws and Material.
THE
Hanson & VanWinkle
Co.,
Newark. N, J.
136 Liberty St., N. Y.
30 & 32 S. Canal St
Chicago.

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments performed with it. A most valuable series
of articles, giving in complete form the particulars of
this subject. Details of furnaces for making the carbide,
gas generators, gasometers, burners, etc. Onta.med in

CIENTIFIC MERICAN SUPPLEMENT, Nos. 99X,
1004, 1007, 1012, 1014, 1013, 1016, mu,
10: {-‘5, 10‘33, 1057. 10 1072, 108,
1 083 1085, 1(l2~66q 104, 1124) lld-‘

1149a d 1150. Price 10 cents each, by mail, from
this office, and all newsdealers.

TO MINE OWNERS.

You_need a HOISTING
ENGINE. You want the
best, strongest, safest, most
up-! -to-date engine that is
made—the most durable and
yet the greatest saver of
money. Send for our free
catalogue and state the size
of engine you want. We
build them for mines, quar-
ries, and docks. Both triction
n.nd ?eared hoist, 6t0150 H.

All parts easily interchangeable. Weber Gas & Gas-
oline F‘ngine Co., 402 S. W. Boulevard, Kansas City, Mo

“Umversal' Kneadmg and Mixing Machines
Over 6200 in use. Over 300 varieties
in 160 different industries.

Patented in all countries.

, WERNER &

PFLEIDERER

Saginaw, Mich. Build-
ers of all kinds of Chemi-
cal Machinery. also at
Cannstatt,London,Vienna,
Berlin, Paris and Moscow.
©83 Highest International Awards

Send your business card
for 160 p. 1898 catalogue.

L. S. MOTT,
Sec. and Treas.

'l‘he “Hucten Dhomial Desoah Do

Experimental Investization of Technical Problems.
Research Work for Manufacturers. Improvement and
Inventioh of Processes and Products. Utilization of
Wastes gnd Unapplied Substances. Reduction of Man-
ufacturing Costs. Testing, Perfecting, Introducing and
Disposing of Processes and Products. Manufacturing
Formulas. (¥ Explanatory Circular on Application.

32 BEAVER STREET, NEW YORK.

MIETZ & WEISS
KEROSENE

and GAS Engine
The most economical power
known. Absolutely safe and
reliable. Runs with common
kerosene. Perfectly auto-
matic. Patented 1897, U. 8.
and European countries
.smd,, or Cata
UGUST ML ‘T
128- I32 Mott St., New York.
MARKT & CO.,
London, llamburg,

P.T. AUSTEN. Ph.D., F. .I MAYWALD,
sident.

Parls.

THE MODERN ICE YACHT.—BY GEO.

.Polk. A new and valuable paper, containing full,
practlcal directions and specifications for the construc-
tion of the fastest and best kinds of Ice Yachts of the
latest, most approved forms. lliustrated with engrav-
ings (ira.wn to scale, showing the form, position, and
arrangement of all the parts Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, N 24. Price 10 cents.
To be had at this office and of all newsdealers.

ASTER tHAN SHORTHAND!

One Stroke Prints a Word.
NO MORE MISTAKES,
No more illegible notes.
You can become a steno-
grapher at home in - gy
six weeks with- o
out a teacher.
Machines

Anderson Shorthand
Typewriter, 263 Broadway, New York.

Automobiles —s

The SCIENTIFIC AMERICAN for May 13, 1899, is
devoted mainly to illustrations and detailed de-
scriptions of various types of horseless vehicles,
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 different 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, 1057,
1658, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113,
1122, 1178, 1195, 1199, 1206, 1210. SUPPLEMENT No.
1229 contains a highly interesting article giving
full data as to operating costs of horse and electric
delivery wagons in New York City. Price 10 cents
each, by mail. For sale by all newsdealers or
address

MUNN & CO., Publishers,

361 BROADWAY, NEW YORK.

Oven, H. Adler.............. ....... ... ceteeteianaes
Overflow trap, F. A. Radcliffe
Packapze and lantern, combined shipping, W. E
Packwg. ram for metallic, R. P. Schilling..
Pan. See Ash pan.

Paper box, E. A. Mchllm
Paper box machine, 1. L. Sheldon
Paper cutter, 0. C. Hale ..
Paper sack holder and printer, Henkel & Kunz...
Penholder and pencil point protector, E. Bar-

639,678

T - . 639499
Phozographlc finder cover, W. G. Harris . 639,564
Photographic negatives, apparatus for mar mg.

J.G. BaKer, .. oocuviiieiineieiiniieinnns . 639,496

Pianoforte action, T. C. Lewis 639,255
Picture frames, devxce for bending moldings to
form, L. A.Belmont............ocoovee eernnnnnn. 639,342

Pin. See Clothes pm Cotter pm
Pipe core, J. W. Bon

Pipe covering, non-conductmz
Piston or plunger, W. Dockum
Plane, shoot, V. Royle..

639,508
639,523

Planter, corn, Hunt & Kriberg
Plaster, W. H. Beardsley....
Plow, subsoil, T. W. Campbe;
Press. See Bale cotton’press.
Printed or coated fabrics, machine for drying, J.
. Beale.. .
Printing ink
Keneston..
Printing machme. fabric, H. M. Harley
Projectile, explosive, C. Coleman
Progectues. cartridges, or ke bodies, apparatus
or arrangmg, P. Pondorf........................
Pruning shears, A. W. Conatser................

Puller. See Weed puller.
Pulley, split, G. P. Brubaker........................ 639,351
Pulverizing machine journal box, J. C. Clark 63

Pump, mercurial air, H. S. Maxim........
Pumping engine, duplex, H. L. Perrin
Pumping engine, duplex steam, H. L. Perrme
Puzzle, D. McGenniss....... ...ccoeiiiiiienns
Pyrometer, pneumatic, Uehling & Steinbart.
Rack. See Bicycle rack. Clothes rack.
Railway coaches, dust and cinder guard for, J. S.
McKenzie.
Railway frog. C. F. Kress, Jr.
Railway joint, C. Smith........
Railway switch, M. S. Pittman..........
Railway trains. safety van for, J. Emden

. 6.59,567
Railway or tramway,

elevated or girder, G.
369,498

Railwalgs. contact shoe for surface contact, M. T.
ubierschky
Range, gas. Moon & Graves.......

Razor strops, holder for endless, W D. Evans.... 639,
Reflector for incandescent lamps, E. F. Gennert b39 372
Refrigerator, B. M. Stewurt ..................... 639,308

Refuse destructor, etc., . 639 ,649

Register.
ter.

A. & W. K. Baker..
See Autographlc regxster

Rivet catcher, W. J. Beighey
Rock and ore breaker, Hanna & Capen...
Roller and harrow, combined, N. Schwartz
Rotary engine, E. Bennett......
Rotary engine, H. A. Buck..
Rotary engine, E. A. Wilcox............
Sands or tailings while under treatment by
vents, means for mixing and aerating, W.
Duncan.... ... 639.540
Sash balance, 6
Sash fastener,
Sash lifter, R. Washburn
Sash lock, A.
Sausage linking machine
Saw guide, J. A. Leaf..
Saw guide, band, F. J
Saw horse, O. Barnett
Saw tool, E. L. Post
Saw ttoi)th shaping
eta
Saws, machine for sharpening gangs of, C. Carr..
Sawing apparatus, ribbon or band, T. Kirschner..
Scale and value calculatmg and remstermg mech-
anism, weighing, k.
Scoop or bucket C. Berghoefer
Screw cutting die, C. J. Harrington
Scytbes or snck]es. manufacturing, R. Commi-

Cash regis-

639.501
639,285
639, 472

639.
639, 402

Sealmz apparatus, jar, W. A. Lorenz
Secondary battery, O. Behrend..... .
Sectional boiler, M. Hoffman

Seeder attachment, broadcast, L A. Wr

igh
Ore separa-

Separator. See Cream separator

tor.
Sewing machine, C. A. Dearborn................... 639,669
Sewing machine, filled sack, L. E. Curtis.......... 639,216

Sewing machine Lrlmming attachment, looped
fabric, W. H. BeCK.... .......cooiveiirnninnenns

639,502
Shade and cnrtam bracket G. W. Rush

639,439

Shade fixture, window, E'. B. MOOT€. .............. . 639,423
Shafts, regulator for power or propeller, L. Treu-
bet: .. 639,470

See Hand shears.

Prumng shears.’

Shuttle, self threading, E. H. Ryon .
Smgemg machine, R. Atherton.....................
'Slm%3 or nall strips, apparntus for making, H. H
Snap hook G. H. Stewart..
Snufftablet, W. L. Dudley....................
Snuﬁtablets, mnnufacturmg, W. L. Dudley
Sole, flexible shoe, J. Beck..
Speculum, W. Scheerer..............ccoceiieeiin...
Spinning or other textile machines, hoop for
drop wn'es of, W.J. M
Sprinkler, J. B. Rhodes
Stacker, pneumauc straw, J. K.
taking machine, V aughn & Perkins
team boiler, W. . Cool
Steam engine, H. A. Zmu
Steamer and boiler, combi .
teamer and boiler, culinary, . Waj
Stencils, apparatus for reproducmg

639473
. 639,623
639,624

rd.,
b;

mit
Stopper.
Stove, V. Spindler..
Strainer, vessel, J. B
Strap cutting machine, C. W.
Swing. F. L. Harris..

Switch, See Deraiiil c P
switch. Railway switch.
Syringe nozzle, F. Hurlbut..

’l‘ag. shipper’s. J. K. Hewett
af) beer, R. E. Kabisch..
elephone, automatic, E. E. Ries
’l‘elephone switchboards, drop restormg device
for, F. B. Cook 6:
Telephone transfer board, F. B. Cook..
T'elephonic systems, apparatus for, F
Thill coupling, W. A. Lapp
Thill coupling, G. B. Lutz.
Thill, vehicle, C. A. Ray..
Ticket, railway, G. A. Hinkle.
Tile structure and tiles therefor,

39, 6

Tire shrinker, 1'. R. Pangle..
‘I'ire valve inserter, A. W hisler.
I'ire valve support and air pump, E. Gabel
Tobaccp pipes, nicotin extractor and smoke
cooler for, P. Johnson
Tool, combination, W. A. Hauge
Tool holder, Normand & Hyde..
Top roll, L. W. Campbell........... 539.211
Torpedo shell for huzh explosives, L. Gathmann. 639.227
T'rack sanding device, car. A. Sprague.. 5
T'raction increasing device, S. Woodall
Transplanter. H. C. B
Trap. See Ammal trap Overtlow trap.
Trap, O. F. Bau!
Trap, J. D. Ohnzer
‘I'rap hook, W. Gabrlelson..

Trousers clasp, A. B. Herald..
Truck and carrier. combined, B
‘I'ruck, car. K. G. Nicewaner
T'ruck, double, Wilkinson & Gee.
Truck, house moving. .J. E. Tandy..
Truck, maximum traction, S. E. Clar!
Tubes, apparatus for manufacturing s
other metal. Sharp & Billing
Tug, hame, A. Grisso.
Turbine, steam, C. A. .
Type for Arabic characters, Gu
Type setting apparatus, Johnson & Low...639,2
Typewriting machine, I.. S. Burridge
Typewriting machine, C. H. Shepard.
Umbrella, bicycle, G. Valiant..........
Umbrella, folding. Grove & Stover.
Unloader, W. G. Jibben.................
Upholstering apparatus, E. F. Braisher..
Valve, J. A. Dyblie..... ccceeeiinnnnnns
Valve action, pneumamc, J. Wieser.........
Valve gear, pumpin, enmue. H. L. Perrine
Valve, relief, H. 8.
Valve,

steam or other fluid actuated, J. B

odes .
Valve, strmghtwa.y. E.H. LunkenN...c.ccooeeneneen. . 639,258
(Continued on page 431)
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We will save you n'om 10
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VELOCILY OF ICE BOATS.—A COL-
lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of Ice
Boats, demonstrating how and why it is that these craft
sail faster than the wind which propels them. Illus-
trated with 10 explanatory diagrams. (,ontained in ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 214. Price10
cents. To be had at this office and from ‘all newsdealers.
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Seve Laundry Bills

FIRST cosT ~
ONLY COST

ALL THAT'S NEEDED

The Only Perfect Substitute
for Linen yet produced. :
apuuy soyquy JU ANA0[BIB)) 10F O}

Do you want$$$s? We want Ageuts everywuere |
The Windsor Collar and Cuff Company, Windsor, Conn,

The “Wolverine” Three Cylinder Gas-
oline Marine Engine.

The only reverﬂmgeand self starting
gaso line engine on the market. test
" engine for the power built. Practically
no vibration. Absolutely safe
Single, double, and triple marine
and statlonary motors from 34 to
30 H. P. & Write for catalogue.
WOLVERINE MOTOR WORKS,

Grand Raplds. Mich.

AWFABER

Manufactory Established 1761.
LEAD PENCILS, COLORK¥D PENCILS, SLATE
PENCILS, WRITING SLATES. ST'EEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTIS1T'S' MATERIALS.

78 Reade Street, New York, N. Y.
Manufactory Established 1761.

to hoist
w.&"“ WITTE

OIST. It is
safe, simple,
strong, and built
especially for
service far _from
Write

factory.

for cat. S

Witte Iron
Works Co.,

Kansas City, Mo.

ROTARY PUMPS AND ENGINES.

‘Their Origin and Development.—An important series of
papers giving a historical resume of the rotary pump
and engine from 1588 and illustrated with clear draw-
ings showing the construction of various forms of
gnmps and engines. 38 illustrations. _Contaired in
UPPLEMENTS 1109, 1110, 1111. Price 10 cents
each. Forsaleby Munn & Co. and all newsdealers.

ELECTRO VAPOR

20th CENTURY "'talhch

This Ideal Gentleman’s Launch, elegantly finished,
simple, seaworthy, safe, reliable. Seats § Speed é
miles. Guaranteed for one year. Price $200.00. Order
now, avoid Spring rush. Send 10 cents for handsome
76-page catalogue of Steam and Sail Yachts, Launches.
Row Boats, Cances. RACINE _BOAT MAN

FACTURING CO., Box D, RACINE, WIS,

GERE GASOLINE- ENGINES

BOAT Emmﬁs MADE
C A BIN"‘" BOATS
) ENGINE CA‘T‘NGS BOAT; FRAMES
GEQ.HGERE YACHTGNCH Whs,
GRAND RAPIDS.MICHIGAN.

THE “HOCGSON"’

2 POCKET TIME STAMP

&7 Prints Year, Month, Day, Hour and Min-
ute. Correctly timi% every act. opera-
tion or transacti on. atchman and Em-
ployés’ register, szeneral time and check
system, an absolute necessity in every
business. Air cushion base. - Operated
without pounding. Complete with die
and ink ready for use. Guaranteed
for perfect work and correct time, or money
refwnded X7 Thames St., N.

The Yankee DRILL GRINDER

for grmdllg both Twist and Flat Drills.
Grinds all sized drills from }gto 24 in. Can
be setforany size in a few seconds. Gives
any desired clearance. Fully guaranteed.
¢“Can’t Grind Wrong.”’ Catalogfree &

G. T. EAMES COMPANY,
250 Asylum Ave, Kalamazoo, Mich.

“THE WIZARD'S TABLET”

K 7

re
i3 These tablets make the only writing
i fluid that cannot be removed with acids,
flows freely, takes copy, cheap, permu-
nent (not aniline), send lllc for seven
three colors. EDIS NoGHEMI-
AL Cos, P. 0. Box 2397, . Y.

REVERSING STEAM TURBINE.—PAR-

son’s recently perfected turbive for boats. Illustrations
showing details. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No, 1158, *Price 10 cents, by mail, from
this office, and from ail newsdealers.

You
d spend thousands
on coal bills—but how much
to savethe steam ? Want to know
more about it ?—Ask for our book-

fet ‘1" on the HEINTZ STEAM TRAP.
WILLIAM S. HAINES (CO0.,

136 South Fourth St.,  Philadeiphia, Pl. .

AMERICAN, INC.

18 the educated mind whlch plans
and directs the work of others,
You can rise to a higher position
/ without interrupting your work
. / orleavinghome, You can get

A Technical
Education

v

Wehave prepared successful Mechanieal
or Architectural Draughtamen, Elec-
trical or Steam Engineers, Archi.
tects, Burveyors, Chemists, Corres-
pondents, Stenographers and Book-
keepers. Write for circular. Mention
"~ the profession you wish to enter.

[k The International Correspondence Schools,
Box 942 Scranton, Pa.

ACETYLENE APPARATUS

Acetylene number o f the SCIENTIFIC AMERICAN SUP-
PLEMENT, describing, with full illustrations, the most
recent, simple or home made and commercial apparatus
for generating acetyleneon the large and small scale.
The gas as made for and used by the microscopist and
student; its use in the magic lantern. 'I'ne new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057.
Price 10 cents prepaid by mail. For other numerous
valuable articles on this subject we refer you to page 21
of our new 1897 Supplement Catalogue, sent_free to any
MUNN & Co., 361 Broadway New York.

address.

This beats Wind, Steam, or Horse Power.
We offer the W EBSTER 234 actual horse power

GAS ENGINE

Bl for $150. less 10 per cent discount for cash. Built
Jon interchangeable plan. Built of best material.
Made in lots of 100 therefore we can make the price.
Boxed for shipment. weight 800 1bs. Made tor Gas
or Gasoline. Also Horizontal Engines, 4 to 30 h. p.

WEBSTER MFG. CO.,
1074 West 15th St., Chlcago.
_ Eastern Branch: 33-D Dey Street, New York Cit,
B Southern Agents: Boland & Gichwind Co., Ltd,,
So. Peter and Lafayette Sts., New Orlenns, La.

BICYCLE TIRE REPAIRING.— THE
Mending of Single Tube Tires.—A practical article illus-
trating the method of inserting patches and plugs with
pliers and pluggers, together wntg rubber band plugging

and the use of puncture bands. $ illustrations. Con-
tained in SUPPLEMENT 110)2. Price 10 cents. For
sale by Munn & Co. and all newsdealers.

OUF'Frs HELD...

withthe Improved Wash=- 7
burne Patent Cuff Hold- /y///‘
ers can be placed just where

¥ you want them; will never =8

[ slip but may be mstantlv re-

| leased. Drawers Supporters,
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trousers. By mail, 20c. th

§F~ Catalogue showmg

\ E air.
b %)hese and other novelties, free. a
American Ring Co.. Box P. Waterbury, Conn.

Calcium Carbide

FOR EXPORT.
E. A. NERESHEIMER,
356 Nassau St., New 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 illustrations. Contained in SUPPLE-
MENT 1097. Price 10 cents. For sale by Munn & Co.
and all newsdealers.

Write for Spe-
cial Catalogus
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The Pipe of the Century.

~THE... ““MALLINCKRODT" PATENT

NICOTINE ABSORBENT AND VENTILATED SMOKING
PIPE, IS THE ONLY PIPE FIT FORA
GENTLEMAN TO SMOKE.

Bowls of the Best French Brier, exceedingly
neat and graceful in appearance, and cost no more than
an ordinary pipe. There are no fllthy stems to clean.
and by a simple and effective construction, the poison-
ous nicotine juices are thoroughly absorbed before
reaching the mouth, and a cool, clean and healthy
smoke thereby assuréd. Money refunded if not satis-
factory. Over 100,000 sold in 1835 alone.

Send for Illustrated Circular S, A and prices.

THE HARVEY & WATTS CO.,
275 Canal Street, N. Y. Station E, Philadelphia.
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Mechanical Movements,

Powers, Devices, and Appliances.

By GARDNER D. Hiscox, M E., Author of “ Gas, Gas-
oline, and Oil Engines.”

A Dictionary of Mechanical Movements, Powers, De.
vices, and Appliances, embracing an illustrated descrip-
tion of the greatest variety of mechanical movements
and devices in any language. A new work on illustrated
mechanics, mechanical movements, devices and appli-
ances, covering nearly the whole range of the practical
and inventive fleld, for the use of Machinists, Mechan-
ics, Inventors, Engineers, Draughtsmen, Students, and
all others interested in any way in the devising and
operation of mecharical works of any kind.

Large 8vo. 400 Pages. 1,649 Illustrations. Price §3.

8F™ A full table of contents
application to

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

will bc sent free upon
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Gas. Gasoline, and Ol En- " Y(I:Iatéorrnlal’rcrﬁgn{}o(‘)g )? D3 '(;'x';";i"l\/l“'l'l"l-' Tadders ing amateurs to make a motor which might be driven pmbablg ready for dellvery in Februar Apf]y
gines, as designed and man- fu ladd Miller L d% o 1lle e 191 with advantage by a current derived from a battery, and | to The Clark Thread Co.. P. O. Box 154, ewark N
ufactured in the United or ladders, er Ladder Company............... lwlt]ll:lCh would ha'tr"l' sumclenit powter to operate a foot
States. It also contains Tty R R T I Bora e oA ov- | FOR SALE—One 2 horse power horizontal, tubular
A er. With 11 figures. Contained in SCIENTIFIC AMER- | podtar with’ pumps, inspirator, heaters. eto. d
chaptérs_on Horseless. Ve- A prmtted copy of the splecmcanon and drawing of | 1cAN SUPPLEMENT No. 641. Price 10 cents. To be A(;-nfxngvgon &pSml:ﬁsw l?or:eo ower gnémee Al in firgt
1l;[lcles. PElecLln‘c Lighting, ﬁ:‘{‘e%ﬂisel:cénlg%e vgfle%%"%% résx'éh‘é'é t}']}gg%ﬁgtoglcgr%g: had at this office and from all newsdealers. | class condition. A dar., gd " Box713, New York.
arinelropulsion.bie s > 10f cents. lé) ordgrmn %le“% state :hf ngme a.ng %mbaeﬁ' R , = = -
o e patent desired, and remit to Munn 0., e
By GARDNER D. HiscOX, M.K. 270 Handsome Engrav- | Broadway, New York. Special rates will be given where . 1 . no “E"s plv B ass Band
ings. Large Octavo, 365 Pages. Price $2.50. a large number of copies are desired at one time. thay. agestion and & h“""“"’l;“’"’ 819 care r
§F~ Full descriptive circulars of above books will be mailed | Canadian patents may now be obtained by the in- th Eim.lln ?ﬂll IIYE l Instruments. Drums, Unif: orms
Sree upon (fppucutinn. 4 ventors for any of the inventions named in t{m fore : unuﬁ , l’ ﬂ ﬁl upplies. Write for enf-alom
. going list, provided they are simple, at a cost of $40 each B . i Mtr:%m!; “i ves Mu-
M UNN & CO Publishers (f complicated the cost will be a little more. For fall I!I.LAII. | G“ll $ Aﬂulﬂo E)IS ultdnll mﬂuﬂ. sic an ctions for New Baads,
g4 ’ instructions address Munn & Co., 361 Broadway, New malled for 10c. LYON & HEALV,
361 BROADWAY, NEW YORK. ' Vork. Other foreign patents may also be obtained. Reliable uc Brooder Co. Box Blos. Quincy, Il 88 Adams Bt ML0AQO.
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orride in an Au-
tomobile is

nfeelin of per-

ety ina
: WINTON
MOTOR
CARRIAGE

o R : which is ofele-
Price $1.000. No Agents. ga%%:%%%’ﬁ%“&

ble, and so simple that an inexperienced person can

a.f’ely operate it. It costs nothing to kee%iexcept when
at work, and then ouly 3§ cent a mile. Hydro-car
system. (¥ Catalogue sent free on applic atum

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

CHARTER Gasoline Englne
USED Eomone.oee ez S0

Stationaries, Portables,
Engines and Pumps.

g2~ State your Power Needs.

AVE YOUR YCLE
~ TTED
> MORROW
= ~HUB

bon

L’

Wiy
L

"W'T<Tr1'
YOU RICE 50 MILE S
BUT PEDAL ONLY ‘35!

OVER 25,000 IN USE.

EASILY PUT ON. HAS PROVED PERFECT
AND RELIABLE. FULLY GUARANTEED.

Coasting becomes so safe and easy you do it
every chance you get. Your feet on the pedals
gives perfect control of the wheel. Ladies’ skirts
keep down when coasting. You can adjust it to
any make of cycle.

Our Acetylene Bicycle Lamp issuperiorin
construction to any made.

Tllustrated pamphlet giving detailed infor
regarding Brake and Lamp, sent on appUcation.

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

.,!!Rﬂlisrou(

HBEsLY@co st fitwerr.

HlGH GRADE WS« MACHINERY

Single Machines or Com=-
plete Equipments for
Any Class of Work.
Your Correspondence i8 Solicited.

§¥ Illustrated Matter and Prices on
application.

J. A. FAY & CO.
10-30 John St.. CINCINNATI, OHIO

CROOKES TUBES AND ROENTGENS’
Photography.—The new photography as performed b
the use of Crookes tubes as a source of excitation. All
about Crookes tubes SCIENTIFIC AM ERICAN SUPPLE-
MENT, Nos 3N, 243, 4

903, 908, 1060. 1054. 1055.71056, 1067, also
SCIENTIFIC AMERICAN, Nos. 7, 8, 10 and 14, Vol. 74,
These profusely illustrated SUPPLEMENTS contain &
most exhaustive series of articles on Crookes tubes and
the experlments performed with them. Among them
will be found Prof. Crookes’early lectures, detnill(f
very fully the experiments which so excited the worl
and which are now again exciting attention in connec
tion with Roentgen’s phott '%ranhy Price 10 cents each.
Tec be had at this office and from &1l newsdealers.

43

G‘

a4 0 ron cavaiosve

Warm
Extremities,
Warm all over.

m, Strong, Durable, Handsome, are our $3 L.
FurGlnves. ly mail prepaid. The same
ar-q uarter genulne Mocha
Kid gloves in all colors for women, and our Dollar-half,
Seventy-five and Two-dollar unlined and silk-lined
Mocha and Reindeer gloves for men.

Our enlar, ed ill ustrated bouklet “Glove Pointers”

War
('auntlet Black
emarks will apPly to our Dol

may be had by mentionin, g this paper. It willgive
you a lot of lnforma.tion about dress,driving and work
gloves and mitte

In Black Galloway and Frisian Fur Coats and Robes
we are headquarters. Get our “Moth-Proof” booklet.
Also coon, doq womhat, n calf coats.

In Custom of all kinds of-hides and akins;

and Robe work Taxidermy and H oulmnz

we are at home; Get an m tan “ Folder.”

The Crosby Frisian-Fuy Co.,116 llll St., Rochester, N.Y.

Seientific

merican,

DEceEMBER 30, 1899.

v THE HARRINGTON & KING PERFORATING CO.

@@3; PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES.

C"'“CAGO

SCREENS

OF ALL KINDS.

ICE BOATS—THEIR CONSTRUCTION
and Management. With working drawings, details, and
directions in full. Four engravings, showing mode of
construction, Views of the two fastest ice-satling boats
used on the Mudson river in winter. By H. A. Horsfall,
M.E. Contaiged in SCIENTIFIC AMEKRICAN SUPPLE-
MENT, No. 1. The same number also contains the rules
and regulations for the formation of ice-boat clubs, the
sailing and management of ice-boats. Price 10 cents.

CHRISTIANA MACHINE COMPANY,

Establlshedlﬁﬁ? CHRISTIANA, PA,, U. S. A,

Engineers, Founders & Machinists.
MANUFACTURERS OF

TURBINE WATER WHEELS,
adapted to all duties. ’

POWER TRANSMITTING MACHINERY,

" Gearing, Rope Wheels, Friction Clutches.
Shafting, Pulleys, Hangers, etc. Catalogs on application,

ELECTRIC PHUTOGRAPH

sa.fer tor tnklng instantnneous

photo
ELEGTRIC FLASH LAMP.

Operated by a string, pulled
fromany distance. Never fails
to act successfully. Can in-
clude yourself in picture and 7
take your friends without ,
their knowledge. No smoke
or dust. Price of operating, 8 }
cents. Battﬂrf lasts oneyear.

Pri ach.
HIMMER & POTTER, 168 Greenwlch st., New York.

A New Model Shop.

EOur shop is equipped with new up-to-date machinery
and accurate electrical testing apparatus of the best
make. Our practical experience covers a wide range in
electrical, experimental and finetool work. Weare pre-
pared to make auythinar ou want from a single piece to

mplete machine en you need belp, come to us.
lmxm tons perfected. Drawings and designs made for
special machinery. Novelty and duplicate work in
metal. Write for clrcular The Franklin Model
Shop. L & WEED, 129-131 West
31st Street, New York City.

Bristol's Patent Steel Belt Lacing‘

The sim lest chea est
and mos elt
Fastenln% all kinds

etin Sam-

Nothing quick-
er, better or

ples sent free.

The Bristol Co.

rouskrnsomtr  Waterbury Conn,

READY TO APPLY

(11

TRADE MARK

EGAMOI
ALUMINUM PAINT.

Latest aW)llcat,ion of Aluminum. Looks like Frosted

ilver. ashable. Untarnishable, Water, 1 and
Wea.ther roof. Durable, Eagsily Applied. Bicycles,
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy-

namos, Motors. Apparatus, Arc Lamps, Sockets,
etg, Cars, gtatlons, General Decoration, etc.
bottle, by ail, for 25 cents.

THE AMERICAN PEGAM®ID CO., 339 B’way, New York.
MINIATURE ELROISNO AUTOMONILE.

Tt 'teaches, amuses and gives great
pleasure. As an electrical and sci-
entitic plece of mechanism it is un-
surpassed. Two dry cells of
battery will drive the wagon
about five hours. The body is
beaut:ifully enameled in

een with gold trimmin,

and fitted with a stamug switc

N\ Length 123 m. Width 6

Height 73 in. Dmme'.er of w. eels
3 in. Size of cells 6x2 7-16 in.
‘Weight boxed 10 1bs. Price com-
plete 85, 2extra cells each 80c.

J. JONES & SON (0., 84 Cortlandt Street, New York.

A New Pair of Trousers, Free

will be given for every pair of frayed
ones where

THE “ GUARANTEE "
Trousers Protectors

have been used. This device will actually
keep trousers from getting ragged at the
bottom edges. Will prescrve the shape and
crease of trousers, and prevent their shrivel-
ing when wet, Apphed by simply pressing
on with a hot flat iron.

Qur written guarantee given with each Pn!r
of Protectors, in which we agree 1o forfelt &
new pair of trousers for every frayed pair
whf)re our Protectors have bee;x‘ usesd L

rice, 10 cents a par. or Sample we
AGENTS WANTED wul sena tyou dlre(‘l},) postpaid, s
EVERYWHERE. 4 pairs for 25 cents (stamps)

Isaacs & Wittenberg, Makers, 424B Broome St., N.Y.

LADIES :—The men folks may be too busyto mtwe this.
Order £t yourself and show them some real economy.

rack-
Sample

ELECTRIC

AUTOMOHILE

' \v‘ n

Frayed Edges
a thing '
of the past.

E beg to announce that we have about completed
our new Automobile Plant, and that we have
entered into the practical manufacture of

Motor Vehicles of the

Daimler-Phenix and

Panbard and Levassor
...SYSTEMS...

The Standard Automobile System

of the World.
¥

We will have our Carriage Catalogue ready about
Kebruary 1, and be ready to accept Orders about Feb-
ruary 16, 1900

Daimler mfg €.,

GENERAL OFFICE AND WORKS:
937 to 955 Steinway Ave.,
STEINWAY, LONG ISLAND.

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

M A G H l N sont by express to

any reader of Scientific

American for $‘ o 5. Do g
not pay high prices for a
Graphophone until
you see this new in-

vention. It is as ’:‘/

Ask
clear and loud
At any $8 aJu
machine. for it

or we will send it to

you upon receipt of

price. We refer you

to all mercantile agen

cies as to our responsibilit d-
dress The American Mic

graph Co., Incorporated 288 B’way, New York.

SUBMARINE TELEGRAPH.—A POP-

ular article upon cable te]egrnphmg SCIENTIFIC AM-
ERICAN SUPPLEMENT 1134. Price1( cents. For sai¢

SHAVING]
SOAP

by Munn & Co. and all newsdealers.

LIAMS

Ever used. WILLIAMS’ SHAVING SOAP for
shampooing? No? 'I'hen you have missed one of
the greatest luxuries-imaginable. It is simply
marvelous what s great msas of thick, cream
lather a small piece of LIAMS’ SHAVIN
SOAP wxll make when rubbed into the hair and
scal ow cleansing, cooling and refreshing it
is! li{ow thoroughly it removes every particle of
dandruff, and how soft, “fluffy”’ and silky it leaves
the hair!

lee to try it? Sample free for 2c. stamp to pay
postag

\\ILLIAMS' SHAVING SOAPS are the recog-
nized Standard the world over.

GRADE FOOT POWER LATHES

W, P. DAVYIS, ROCHESTER, N, Y.

HIGH

=1i13STOS

V)4 WR-1:1 %4 Yel-4 ABSOLUTELY FIRE PROOF,
LU Y] e 1881 PERFECT NON-CONDUCTORS,
[T LI W1 A NS SIBLE. EASILY APPLIED,

MADE IN SECTIONS ROLEEEEICIIS
FIT STANDARD PIPE [N IRIVETTRETE TSN
.H.W. JOHNERE IO GN
«NEW YORK: CHICAGO - PH[INNo A LIPS -Tol-a fel I}

: wan It
ASBESTOS MATERIALS, ELITIOLZN LN -4 2N ]
ROOFING MATERIALS, [R10 [ [eZYRY, V) p X {V{R)

BALL BEARING AXLES AND RUB-
ber Tires.—A paper read before the Carriage Builders’
National Convention, Phl]adelphia. October, 1894, show-
ing the advantage to be derived from the use of ball
bearings and pneumatic tires in road vehicles. Con-
tamed in SCIENTIFIC AMERICAN SUPPLEMENT, No.
992, Price 10 cents. To be had at this office and from
all newsd ealers.

PHOENTX ROBSTER

(PATENTED)

Will bake or roast
sixty different articles
saves time, labor and
fuel. Indispensable
for any family. Ask
a.t, you' nearest hard-

store. If not
su pflied send $1.50 in
mail order to us.
Timothy Gingras,

Sole Mfr.,
BUFFALO, N. Y,

i Hofday Suggeston

FFEP

The season of present giving is at hand. The grand
old custom of making gifts to friends and relatives and
employés 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, character,
and needs of the recipient,

For many years it has been the practlce of many of
the largest and most influential manufacturing concerns
in the country to present to their most trasted workmen
a year’s subscription to the SCIENTIFIC AMERTCAN
That this practice has been of mutual benefit to giver
and recelver is certain, for the reasan that the practicad
fifformasion convey®d each week by the paper has made
every man & better workman, more fertile in ideas, more
educated in technical knowledge, and consequently
more valuable to his employer.

The utility of a present always enhances its value.
Nothing could be of more practical value to any man
employed by a manufacturing concern than the SCIEN-
TIFIC AMERICAN. Every week its pages contain mat-
ter of interest to him; so that the 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 gitts to employés, a special rate is
given, which will bg made known on application.

But it is not alone in workshops, foundries, and" fac-
tories that the SCIENTIFIC AMERICAN is8 particularly
welcome as a gift. Every father who has a son, or sons,
having mechanical inclinations, could give his offspring
no more useful and appreciable Christmas or New Year’s
gift than a year’s subscription tothe SCIENTIFIC AMERI-
CAN. The same may be said of professors and teachers
with favorite pupils. It is certain that, in all such cases,
nothing be bought for the same money that would give
80 much satisfaction for so long a time.

JESSOP'S STEE
FOkR TUOOLS, SAWS ETC.
WM JESSOP & SONS L2 91 JOHN ST. NEW YORK

THE VERY
BEST

The J. B. Williams Co., Glastonbury, Conn.
Depots: London, Paris, Dresden, Sydney.
All varleties at lowest prices. Best Hailroad

s,fon or Stock Scales made,

A]so 1111] usef artictes, mcludmg Safes

Sewing Machines, Bicycles, Touls, etc. Save

Money. Lists Free. CHICAGO SCALE Co., Chicago. 1.

PRINTING INKS

The scmNTImc AMERICAN i8 pnmed with LHAS
ENEU JOHNSON & CO.'S INK, Tenth and
8ts., Phuadelphla, and 47 Rose St., opp. Duane, New York

A GOOD ORDER

‘The old adage, “the proof of the pudding is in the eating,”
regard to the Griffin Mills.

following order indicates.

always proves true in

Those who know them best like them most, as the

will equip our new works with 28 Griffin Mills.
should be sufficient evidence that we are well pleased with the Griffin Mills.

Boston, Mass.

(Signed)

Yours truly,
CHAS. A. MATCHAM, Superintendent.

LEHICH PORTLAND CEMENT CO. i
Manufacturers of High Grade Portland Cement.

BRADLEY PULVERIZER Co., 92 State St.,

_ 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 build a new plant, we have been looking closely into the working and operating
of other kinds of mills for pulverizing cement clinker and lime rock, and have concluded, after thorough examination, that we
This, in addition to our present plant, will give us 52 of your mills in use. This

ALLENTOWN, Pa., July 17, 1899.

‘We will be pleased to furnish intending buyers with full in-

formation regarding the working
forpulverizing all varieties of refr

ualities of these Mills
ry substances . . o o

THE BRADLEY PULVERIZER CO., Boston, Mass.

© 1899 SCIENTIFIC AMERICAN, INC.





