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AN OLD TIME TYAST LOCOMOTIVE,

The illustration given herewith is a reproduction of
an early Talbotype, which was, we are informed, taken
in 1848, and which represents a locomotive built at the
Norris Works for the Camden & Amboy Railroad.
The following particulars are from the Railroad and
Engineering Journal. ‘‘We have not the exact di-
mensions of this remarkable engine, nor the date when
it was built, but believe that the cylinders were 13in. X
38 in. and the driving wheels 8 ft. in diameter. The
general design is shown by the engraving ; the forward
end of the engine was carried on a six-wheeled truck,
and the single pair of drivers was placed back of the
fire box. This arrangement required a peculiar posi-
tion of the cab, which was placed very high, and was
apparently built without much regard for symmetry or
appearance. In fact, it looks somewhat like a switch-
man’s or watchman’s house transferred from the side
of the track to the top of the boiler. The same lack of
symmetry may be seen in the smoke stack, which was
of singularly clumsy pattern. The engine probably
burned wood, which was the general fuel for locomo-
tives at that time. The valve motion was all outside,
and was the old V-hook motion ; apparently there was

an independent cut-off valve, working on the back of
the main valve, a not uncommon arrangement.

“Some of the peculiar features shown did not belong
to this engine alone. The spaces between the spokes
of the driving wheels were filled in with wood, an
arrangement which was in use on many of the locomo-
tives of the Camden & Amboy Rafroad for a number
of years. The trussing of the connecting rod was also
practised on that road for a long time, and there were
locomotives running with side rods trussed in the same
way as late as 1873. The high dome could also be
found in quite a number of engines on the saine road.
The covered tender, somewhat resembling a small box
car, was the pattern in general use on the road, and
survived up to 1865 or thereabout ; it was provided
with a sort of hood or buggy top on the back end, in
which sat a man whose duties were to watch over the
train and signal the engineer when anything was
wrong, the bell cord passing through his seat.

‘“We do not know what became of this particular en-
gine, nor do we know whether there are surviving
records of any fast runs made by it. Some other en-
gines of the same kind were built a little later, either
at the Trenton Locomotive Works or at the Borden-

town shops. These were of a little better appearance,
and a more modern type ; some of them had 13 X 88 in.
and some 14 X 38 in. cylinders and 7 ft. or 7 ft. 6 in. dri-
vers. The writer has been told by old engineers on the
road that they did some fast running, but had so little
weight on the drivers that they could not handle a
heavy train; moreover they had an unpleasant tendency
to jump the track on the sharp curves which abounded
on the old line, which followed the canal bank between
Trenton and New Brunswick, and which was aban-
doned when the present line from Dean’s Pond to
Trenton was built, about 1863. These later engines
were afterward rebuilt with four drivers of smaller
diameter, about 5 ft., one pair placed in front and one
behind the fire box, according to the usual pattern.
The long stroke cylinders were retained, however, and
four or five of these engines with 38 in. stroke were in
service for some time after the New Jersey lines were
leased to the Pennsylvania Railroad Company. These
engines had larger boilers than the one shown in the
engraving, and had iron frames instead of the wooden
frames which appear in the original Norris type.

“It would be interesting to know whether any draw-
ings of this old engine survive, or whether they have
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disappeared with the records of its performance. The
managers of the Camden & Amboy were rather given
to experiments in locomotives, and the old shops at
Bordentown would have furnished material for an in-
eresting study had full records of the work done there
een preserved.”
The photograph from which our engraving was
ade was taken by Schreiber & Sons, of Philadelphia,
rom the original Talbotype. This original has been
weli preserved during the 43 years since it was taken,
the only defect being the blur on the lower right hand
cornes of the plate, which has wiped out a part of the
pilot.

ettt G
The Balsam-bog.

A correspondentof the Commercial Bulletin, writing
from the Falkland Islands, which are situated in the
South Atlantic, near the extreme end of South Ameriea,
says : Approaching the low grounds in many of the
islands, you think they are scattered all over with
huge gray bowlders, from five to ten feet across. To
heighten the illusion, the blocks are covered with
lichens, and grass is seen growing in their crevices
where dust has ocollected, precisely as it would in rifts
of rock. Each bowlder-like mass is a single umbelli-
ferous plant—bolax-glebaria—which has been so slow
in growing, and the condensation in constant branch-
ing so great, that it has become almost as hard as the
rock it resembles—so hard that it is difficult to cut a
shaving from its surface with a sharp knife. Examine
closely a lump of balsam-bog, and you will find it cov-
vered with tiny hexagonal markings, like the calices of
a weathered piece of coral. These are the circlets of
leaves and leaf buds, terminating a multitude of stems,
which for centuries have gone on growing with ex-
treme slowness—ever since the now enormous plant
startcd out—a single shoot from a tiny seed. When
the sun shines warm, it gives forth a pleasant aromatic
odor, and the yellowish, astringent gum that exudes
from the top is prized by the shepherds as a vul-
nerary.

On most of the islands a shrub abounds which the
people use for tea, though it bears no resemblance
to the Chinese plant or to the famous mate of Para-
guay and Brazil. It is a species of adianth, bearing a
fragrant white berry, and the leaves, infused in boil-
ing water, make an agreeable beverage. In the Falk-
lands, as in all Antarctic America, celery grows in wild
luxuriance.

A Swedish Railway Project One
Ago,

Close upon forty years before Stephenson’s victory, a
Swedish engineer, Karl Hogstrom by name, not only
constructed a locomotive on similar lines to the one of
Trevithick and Vivian, but also conceived the plan of
a regular railroad. His first notion was that his loco-
motive should be used on ordinary roads, but soon rea-
lizing the insurmountable difficulties attending this
style of locomotion, he, in the year 1791, brought out
his railroad scheme. The rails were to be of cast iron
and perfectly smooth, and in order to prevent derail-
ment, the wheels were to have a projecting edge. Con-
vinced of the insufficiency of friction. between the
smooth wheels and rails for the propelling of heavy
trains, Hogstrom proposed that a tooth wheel on his
focomotive should work on a central toothed bar or rail
placed between the other rails—a plan which of late has
been adopted in several instances where the gradient
has been exceptional. Hogstrom’s plan was laid before
several scientists, who were unanimous in denouncing
it as utter madness, as it was absurd to imagine that a
carriage could ever be propelled by steam alone. The
plan was entirely shelved, and nothing more appears
to be known as to the fate of Hogstrom, who afterward
went abroad.

————t

Hundred Years

Coloring Brass a Deep Blue,

A cold method of coloring brass a deep blue is as fol-
lows: 100 grammes of carbonate of copper and 750
grammes of ammonia are introduced in a decanter, well
corked, and shaken until dissolution is effected. There
are then added 150 cubic centimeters of distilled water.
The mixture is shaken once more, shortly after which
it is ready for use. The liquid should be kept in a cool
place, 1n firmly ctosed bottles or in glass vessels, with a
large opening, the edges of which have peen supjected
to emery friction and covered by plates of greased
glass. When the liquid has Tost 1ts strength, it can be
recuperated oy the addition of a littie ammonia. The
articlies to be colored should be perfectly clean ; es-
pecial care should be taken to clear them of dll trace of
grease. They are then suspended by a orass wire in
the liquid, in which they are entirely immersed, and a
to-and-fro movement is communicated to them. After
the expiration of two or three minutes they are taken
from the bath, washed in clean water, and dried in
sawdust. It is necessary that the operation be con-
ducted with as little exposure to the air as possible.
Handsome shades are only obtained in the case of brass
and tombac—that is to say, copper ana zipe alloys.
The bath cannot be utilized for coloring bronze (cop-
per-tin), argentine, and other metallic alloys.
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PATENT BILLS AND PETITIONS NOW B
CONGRESS.

The number of bills for the modification of
tent laws, now before Congress, is consider:
than usual. Heretofore, on the assembling ¢
Congress a large number of bills have been p1
The most important now under consideration i
bill No. 233, which is understood to present tl
of the present Commissioner of Patents, H af,
Simonds. Its main object is to make sundry necessary
corrections in existing laws, as for example: to make
the American patent run for seventeen years from the
date of the earliest foreign patent for the same inven-
tion ; at present, the American patent, if first patented
abroad, expires with the date of the earliest foreign
patent ; hence an American citizen who takes a foreign
patent before the issue of his American patent often-
times shortens the term of his American patent. The
object of this amendment is to prevent such shorten-
ing.

Another correction relates to caveats. At the
present time, only citizens of the United States may
file caveats; this bill corrects the statute by substitut-
ing the word ‘person” for “citizen of the United
States,” so that under the corrected statute any
person will be able to file a caveat. To thisno reason-
able objection can be made.

The most radical change proposed by this bill relates
to interfering applications. It provides that each in-
terfering applicant shall, within a time specified by the
Commissioner, file a preliminary statement under oath,
giving the history of his production of the invention,
in such detail as the Commissioner shall deem reason-
able. After the applicant who first filed his applica-
tion for a patent has filed his preliminary statement,
the Commissioner may issue a patent to him for the in-
vention. Nothing is said in this section about issuing
a patent to the first inventor, but only to the party first
to file his application.

Any interfering applicant who fails to file his pre-
liminary statement, as aforesaid, shall thereby forfeit
his right to a patent for the invention in controversy.

This change in the law would inflict a serious hard-
ship upon the first original inventor who happened, by

n1 | reason of sickness or poverty, to be unable to file a pro-

per preliminary statement. There is no reason why he
should be wholly deprived of hisright to a patent. He
might, at least, be left in the position of being able to
present reasons for his omission. To cut him off alto-
gether, and give away his invention to others and deny
him hearing or right to make another application for
a patent seems to be unjust and uncalled for. It may
be well enough to provide that that particular applica-
tion for a patent shall be forfeited, but to. enact that
the inventor shall have no right to a patent for his
original invention seems to be contrary to our notions
of equity.

Another section imposes a fee of $10 and appeals
from the Primary Examiner to the Commissioner,
which is another step making it more difficult and ex-
pensive for inventors to get justice at the Patent Office.

Senate bill No. 235 provides that the President may
appoint three Commissioners to revise and amend
those statutes that relate to the protection of industrial
property affected by the convention of Paris and
Madrid. The Commissioners are to state the reasons
for any amendment they may make, also to designate
such parts of the statutes as in their judgment ought
to be repealed, with their reasons for such repealing,
and they are to report on such other matters relating

o0 | to industrial property as they shall deem proper.

House bill No. 606 is an old and familiar scheme,
one of a class that formerly were very often introduced
in Congress. It provides for the protection of in-
fringers of patents, and enables any man or company
to make use of any patented article, free of charge,
provided that they aver that they bought the article
in good faith, without any knowledge that it was pat-
ented. No damages or costs are to be awarded against
the infringer who makes such averment. This bill
would be a practical nullification of the patent laws,
and especially would benefit the Eastern Railroad As-
sociation.

Among the petitions presented to Congress is that of
Mr. William K. Tubman, of Maryland, who sets forth
in brief, that he brought suit against the Wason Manu-
facturing Co., of Springfield, Mass., for infringement
of his letters patent for a railroad car, and that the
said suit is now pending ; but he finds that instead of

13503 | being met by the Wason Company, he is obliged to

contend with a corporation called the Eastern Railroad
Association, which corporation has assumed and is
maintaining the defense of the suit. This association,
he says, is a secret combine or conspiracy, composed of
nearly all the railroads east of Pittsburg, Pa., and it
has offices in Washington. He says it is organized and
maintained for oppression and injustice, and for spolia-

% | tion for railroad uses, of private property of inventors.

The petitioner avers that this association is nothing
less than a permanent cowuspiracy created in tire in-
terest of trade and commerce. Its constitution re-
quires unity of action by all its members in npposing
individual patentees. It is organized and operated tor
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the express purpose of ruining patentees by defeating
their suits brought against railroad companies for in-
fringement of patented inventions.

The petitioner says that an extension of his patent
is the sole means by which he can obtain relief, inas-
much as the term of his patent has nearly expired, and
after its expiration he will be unable to secure injunec-
tions, nor will he be able to prove profits or damages,
for the Eastern Railroad Association previous to in-
fringement closed the market against him, advised
and bound the infringers not to pay any royalty what-
ever for the use of his patent, as such payments
would serve as a measure of damages should your
petitioner ultimately win his suit in the court of last
resort.

That in case an extension as prayed be not recom-
mended, that the House will direct its committee to
specify some adequate relief for your petitioner.

That the House will instruct its committee to report
whether the President failed to execute the law by
refusing to order a gquo warranto proceeding to be
instituted against the Eastern Railroad Association, as
petitioned on August 12, 1890.

That a select committee be created to investigate
the Eastern Railroad Association, and that means be
adopted to destroy this conspiracy.

That the patent act may be so amended as to secure
proper relief where the present ruie regarding profits
or damages is inoperative or insufficient.

That the patent act may be further amended so as
to make wanton infringement a criménal act, as under
the new patent law of Germany.

That the patent act may also be amended by pro-
viding that wanton infringers shall not be permitted
to give bond and continue the infringement.

Legislation is certainly needed to put a stop to com-
binations formed like the Eastern Association, for the
express purpose of nullifying the privileges granted to
inventors by Congress.

One Hundred Miles an Hour by Electricity.

The latest electrical scheme is for an electrical rail-
way between Chicago and St. Louis. The following is
from the prospectus of the Chicago & St. Louis Elec-
tric Railroad Co., working under the patents of Dr.
Wellington Adams :

The proposed road will be operated from one cen-
tral station, located at the mouth of a coal mine some-
where near the center of the road. The railway com-
pany will operate this mine by means of electric min-
ing locomotives, electric drills, electric cutters, and
electric lights, which will greatly cheapen the present
cost of the ordinary system of mining coal. The possi-
bility and economy of this method of mining has al-
ready been established beyond dispute. The company
will sell the good coal that it mines at a handsome
profit, and use only the waste dust or slack to run
the engines which develop the power for operating
the mine and road, in connection with its distributing
system of light and power for consumers along the
line of the road. At the present time, such dust and
slack is not only valueless, but has to be hauled away
at the expense of the mining company. The road will
he divided up into twenty-five sections of ten miles
each, which will constitute a complete block system,
making it impossible for any two cars to run at a high
speed upon any single section at the same time, thus
making collisions impossible. There will be a com-
plete block signaling system by means of incandescent
electric lights, with telephonic communication between
cars upon the same section, whether running or stand-
ing still. The road will be illuminated by incandes-
cent electric lamps for one mile ahead and one mile
behind every car while running. It will be built in a
practically straight line, and as far as possible will
avoid grade crossings of other roads. At all grade
crossings, whether wagon or railroad, a red electric
light will be displayed and an electric bell rung for
two minutes before it is time for the train to pass. It
is intended to ultimately construct four tracks, two
outside tracks for local traffic and high class freight,
while the two inner tracks will be used exclusively for
through passenger traffic, mail and high class express.
The through cars will not stop anywhere between the
two terminal cities between which they run. Spurs or
branches will be run, connecting the large cities along
the line of the road with the main through tracks, and
from these cities individual through cars will run to
and from the cities of St. Louis and Chicago without
stop. Ultimately a street will be run along the sides
of these tracks, along which dwelling houses and
stores will be built. On both sides of these avenues
the land will, ultimately, be laid out in building lots
one hundred feet front by two hundred feet deep, giv-
ing an area of half an acre to each lot. These lots will
be bought by people from town seeking the healthy
air of the country and pleasant homes within quick
and cleanly access of the city. Back of them, they
will have the open farm lands, and in front of them
the boulevard with the electric railway, telephone and
electric light; practically uniting Washington Ave.,
St. Louis, with Michigan Ave., Chicago, by one grand
electric highway or boulevard, along which the farmer

may secure electric light and power for pumping,
plowing, thrashing, chopping and mixing fodder,
shelling and grinding corn, and harvesting at night in
case of emergency ; and the rural resident may secure
electric lights for the illumination of his dwelling, and
electricity for heating and cooking, and electric power
for domestic purposes. Along this road there will
ultimately be a constant stream of travel. The popu-
lation will be scattered out into the country, and the
centers of trade and business relieved of their surplus,
leaving more room for business establishments near
the great centers of trade, taking out of the great
bustle and crowd of the city those who are not im-
mediately engaged in trade, and leaving room for
those who are. The result will be of incalculable
benefit to the whole population and land holders
throughout the district through which the proposed
road will traverse. It will bring into use and market
a large amount of real estate hitherto of but little
value.

Either of the three routes which this road proposes
to take between St. Louis and Chicago will be at least
thirty-three miles shorter than the shortest of the ex-
isting steam routes. The standard schedule time of
all through cars will be one hundred miles per hour.
The trip from St. Louis to Chicago can, therefore, be
made in from two and a half to three hours. It will
be unnecessary to travel atnight, therefore no through
passenger cars will be run after 9 o’clock P. M., the
tracks being reserved at night for high class freight,
express, and mail. This does away with the necessity
of running Pullman cars, and the expense to the com-
pany attendant thereon, as well as to the traveling
public. No man will care about traveling at night
when he can travel in the day time over a cleanly road
which will land him so quickly at his destination.
Farmers along the line can build cheap side switches
with light rails which will enable cars to be run direct-
ly to the doors of their barns and granaries, to facili-
tate the transportation of the produce of their land,
thus rendering them largely independent of the condi-
tion of the ordinary wagon roads, which, by the way,
have become very poor through neglect since the inau-
guration of the railroad system. Thus will the large
markets of 8t. Louis and Chicago be practically at the
door of every farmer throughout this district, for the
sale of his perishable produce. The moment the pro-
posed road is completed and put in operation, all lands
throughout the district traversed by the road will be
increased in value from one to two hundred per cent,
and ultimately, and that at a day not very far distant,
the land immediately contiguous to the road will be
selling by the front foot instead of, as at present, by
the acre, with very little demand for even this.

It will, of course, be to the highest interest of this
company to build this road and get it in operation in
time for the World’s Fair, so as to secure the immense
traffic incident thereto. It is entirely practicable, says
the prospectus, to build such a road within the time
allotted. Steam roads of a much more difficult char-
acter have been built much more rapidly: for instance,
the Texas and Pacific Extension was built a distance of
615 miles in twenty-two months; four hundred miles of
which was through a region entirely destitute of rail-
roads and even of population, the cattle men at that
time having failed even to penetrate the greater por-
tion with their herds. The country was of a rough and
hilly character, many summits being as high as three
and four thousand feet, with such modifications of
climate as to make a trip across the country a series of
continual surprises. For a great portion of the road a
rate of two miles for every working day was main-
tained for several months. Ties, fuel, and bridge
timber had to be transported from East Texas, a dis-
tance of from four to six hundred miles; rails from
Pennsylvania, seventeen hundred miles; and water
from wherever it could be gotten along the line. The
present proposed road will have none of these difficul-
ties to contend with. It will have a practically level
country over which to build its road, which will be
crossed at intervals by steam roads which can be util-
ized for the transportation of its materials. An inter-
esting fact may be stated in this connection, that con-
tracts can be made for the delivery of rails for the
entire road within six weeks from the day of giving the
order.

The electric carriage or car that will be run upon this
proposed electric road is a long, low, compact, light
but strong car, having two pairs of driving wheels,
each of which are driven by a separate and distinct
electric motor. The whole weight of the car with its
passengers, and of the two electric motors, comes upon
these two pairs of driving wheels, and is, therefore, all
available for traction or adhesion between the rails and
the wheels, through the agency of which the car is
propelled. The top of the car stands only nine feet
from the rail, which is three feet lower than the ordi-
nary street car. This brings the center of gravity very
low and near to the track, which decreases immensely
the danger of jumping the track. It has a wedge-
shaped nose or front for cutting the air, which has the
effect of decreasing the air resistance and of helping
to keep the car dowp upon the track. The motor man
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stands immediately back of this wedge-shaped front,
and between his department and the rear wheels is the
compartment for the accommodation of passengers. In
the rear of this is a separate compartment for mail and
high class express. The driving wheels are six feet in
diameter, and are capable of making five hundred re-
volutions in one minute. Theweight of the entire car
with its motors is but ten tons. It may be inter-
esting in this connection to state that a steam loco-
motive to make the same speed, if it were practicable,
would have to weigh in the neighborhood of one hun-
dred tons, and the present locomotive weighs from
sixty to ninety tons. These electric carriages or cars
will be illuminated and heated by electricity, and will
contain all the modern appointments for the comfort
of passengers. There will be no conductors and no
brakemen. It will be possible to stop the car within
half a mile by means of the motors themselves and
auxiliary electric brakes.

v .
-+

Formulas for Making Different Colored Photo=

graphie Prints,

Mr. A. Lizzard, in Anthony’s Bulletin, gives a trans-
lation from a French work on the different processes
for producing prints in various colors.

‘‘ Process with nitrates of uranium and copper.” By
means of this process, which is as rapid as that of the
salts of silver, prints of a brown tone are obtained
very warm, very agreeable and of an artistic stamp.

The sensitizing bath is composed of :

A,

Nitrate of uraniumM..ee.ceeeeseeceeceananes resceness 23 grammes,
Distilled water..........cccoeveeveniieneeiiennnnes 80 cubic cm.
Nitrate of copper 7 grammes,
Distilled water......cc. civiieenes ceriirnniiiannes 80 cubic cm,

Mix these two solutions in a tray and immerse in it
the gelatine sized paper, for about two minutes ; then
dry it in the dark. The paper thus prepared will keep
for a considerable length of time, and it becomes also
very leathery. The exposure to the sun requires not
longer than ten minutes, a weak image showing in the
printing frame. It is then developed by immersing in
a solution of

Yellow prussiate of potash ........ceceevueveencnes 16 grammes,
Distilled Water.oou. i ieiereesercenrernaneeneennnns 700 cubic cm.

The image will instantly appear with a rich red
brown tone, with metallic reflection and bronzed.
When the immersion has been sufficient, the image
will appear with a nearly equal intensity on both
sides, because it is in the body of the paper. By this
means very fine transparent pictures are easily ob-
tained. Assoon as the print reaches the desired tone,
wash it in pure water until the whites have become
clear and pure, and all soluble salts eliminated ; then
hang it up to dry. No other fixing will be necessary.

In place of the yellow prussiate bath, if one is used
composed of 2 parts chloride of platinum to 100 parts
water, the prints will be a beautiful black.

In the same book is given a *‘ process with nitrate of
silver and uranium* which promises very fine results.
Float a sheet of paper on a sensitizing bath composed
of the following :

Nitrate of uraninm.. . 60 grammes.
Distilled water...oe.eesees oo oo 50 cubic cm.
B.

Nitrate of BilVer....ceee cov vvereecrsnsensesaess 8 grammes,
Distilled Water..ovsiiianesriiiatseees sossenncnnns 50 cubic cm.

Mix the two solutions, float the paper for two or
three minutes and hang it up to dry in a dark room.
Expose it under the negative and immerse in a bath

composed of
Proto-sulphate of iron.....ccceeeeseenconcceacnnns 16 grammes,
Tartaric acid... ....oeeeeeeeeenee DN g «
Sulphuric 8cid..ee.eeiiieienescecsenceracaies oo a few drops.
Distilled Water...ovueeeeeeniiesnenesscnnenssnsans 200 cubic cm.

The development is very rapid and the print is fixed
by washing in pure or rain water. The sensitiveness
of this paper is so great that in diffused light a print is
visible and black in sighteen seconds, and in half an
hour before a kerosene light of moderate size at 5
inches distant from the flame. The process is very
simple, and the chemicals of the ordinary kind to be
found in every well conducted dark room.

_—_— e r—-— .
Fireproofing Receipts.

Prizes were awarded for the following finishing pro-
cesses for fireproofing, respectively diminishing the
combustibility of tissues, curtain materials, and the-
atrical scenery. Forlight tissues: 16 pounds ammonium
sulphate, 5 pounds ammonium carbonate, 4 pounds
borax, 6 pounds borie acid, 4 pouncs starch, or 1 pound
dextrine, or 1 pound gelatine, and 25 gallons water
mixed together, heated to 86° F., and the material im-
pregnated with the mixture, and then calendered as
usual. One quart of the mixture, costing about three-
pence or fourpence, is enough to impregnate 15 yards
of material. For curtain materials, theatrical decora-
tions, wood, furniture . 30 pounds ammonium chloride
are mixed with so much floated chalk as to give the
mass consistency ; it is then heated from 125 to 140° F.,
and the material given one or two coats of it by means
of a brush. A pound of it is sufficient to cover five
square yards,
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AN IMPROVED PROPELLER BLADE,

This improvement is based upon the assumption
that from the end of the blade toward the hub only
one-haif or three-fourths of the outer portion is the real
working part, water being forced inward and becom-
ing. dead near the hub requiring more or less power to
churn 1t. By this improvement the dead water is
allowed to pass away as soon as it becomes so. The
invention forms the subject of a patent issued to Mr.
Daniel H. Welch, of
Astoria,Oregon. The
propeller blade is
mounted obliquely
upon a flat rectangu-
lar base piece, hav-
ing bolt holes by
which it is secured
to the hub of the
propeller, and there
is an oblique water
passage through the
base end of the act-
ing portion of the
blade, the walls of
tne passage forming
acting or propelling
extensions of the
main or outer acting
surfacesof the blade,
when it is set ang-
ling on its hub or
shaft. The smaller
figure shows a plan
or edge view of the
blade, any number of blades being arranged in an
angling manner, as in other screw propellers, around
the shaft cr hub of the propeller. By this construc-
tion it is claimed that the dead water will pass away
more freely than is possible with a wheel of any other
design, the wheel also requiring less power to operate
it, and, if properly made, it is designed to be stronger,
not to shake the boat as much, and be easier on the
rest of the machinery. It can be made solid or as a
sectional wheel.

WELCH'S PROPELLER BLADE.

-
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Iron Aluminum Alloys.

The advantages of an addition of aluminum to fluid
iron are important. With moderate care absolutely
pure and solid castings can be obtained capable of re-
ceiving a high polish. An addition of aluminum is es-
pecially to be recommended for the manufacture of
steam cylinders, engine castings, press cylinders, and
generally for castings which are to be subjected to a
high pressare. A few hints will serve to show how
aluminum is best alloyed with.iron. As aluminum only
lendsitself with difficulty to combination with iron, it
is not immediately to be introduced in the ladle which is
to be pouredintothemould ; a smallerladle is selected,
in which is placed the heated aluminum ; somewhat
fluid iron is brought from the furnace, poured in the
ladle, and stirred until the aluminum iron compound
begins to stiffen. The iron intended to be cast is now
let out of the furnace into the ladle intended for it, the
aluminum iron mixture is poured in, the lot being in
timately mixed. The molten metal should not be
poured into the mould too quickly, as it does not so-
lidify so rapidly as ordinary iron. Aluminum iron in
the fluid condition is very active; small globules are
formed, which gradually extend to the edge of the
ladle, where they disappear. At first the iron is of a
milk-white color ; then 1t becomes orange-yellow, and
forms a thin film on the top. When

Scientific Jmevican.

AN AUTOMATIC' BOILER FEED,

A patent has recently been granted to John R.
Hanlon, of Pennington, N. J., for an automatic feed
water apparatus, by the use of which a regular supply
of water to low pressure steam boilers is at all tilmes
automatically secured. The operation of this appar-
atus is based upon the principle of water seeking its
level.

The arrangement consists of a tank furnished with
two valves ; 'one, an automatic float valve connected
with the water main and regulating the supply of
water to the tank, while another small fleat valve is
fastened to the bottom of the tank and connected
therefrom directly with the boiler. This last men-
tioned valve is governed by the flow of water into the
the boiler and by steam pressure from the boiler.
‘When the steam pressure is off or very low and the

height of the water in the boiler is below the pre-:
established level, the water in the tank, seeking its
proper level in the boiler, forces the valve from its seat
The supply valve ‘
maintaining the same level of water in the tank, the

and the flow into the boiler begins.

flow from this valve in the bottom of the tank will
continue until there is a corresponding level of the
water in the boiler. When this point is reached, the
downward pressure upon the valve ceases and the

valve in virtue of its floating quality is lifted against
its seat and closed, thus preventing the possibility of
backward pressure from the boiler forcing the water

back into the tank ; in fact, the stronger the pressure,
the tighter this valve binds to its seat. One form of
this valve is shown in the detail sketch.

A fine wire gauze screen connected to the inlet valve
prevents foreign matter from entering the tank from
the main, while another similar screen attached below
the float valve in the bottom of the tank prevents any-
thing in the way of scale froin the boiler reaching this
valve. Thus the possibility of this valve becoming
clogged is the least possible ; in fact, practically remov-
ed. The pipe connecting the apparatus with the boiler
enters the boiler 10 or 12 in.
say, below the established
level. Thus, even assum-
ing theremote contingency
of the drop valve becoming
accidentally stopped and
preventea from closing
tightly, vet the water could
not be forced from the
boiler below this point of
connection. That is, it is
impossible for the boiler to
be emptied through any
accident to the apparatus.

The arm of the float of
the inlet valve is sectional,
the two parts being regu-
Jated by a thumb screw.
The tank is fastened to the wall of the boiler room ap-
proximately at the height desired for the water level in
the boiler, and the height can be accurately fixed by
simply loosening this thumb screw and turning the
arm of the float up or down; up to lift the level and
down to lower it, and then retightening this secrew. In
other words, youcan adjust the level of the water in
the boiler by a very simple method.

A check valve attached below the escape valve of the
boiler admits the atmosphere over the surface of water
in the boiler when the steam pressure is removed.
Thus is destroyed any tendency to form a vacuum over
the surface of water in the boiler. Consequently, the
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pressure upon the waterin the tank and boiler being
equalized, the water is enabled to attain a correspond-
ing level in each.

<O
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AN IMPROVED COAL MINING MACHINE,

The machine shown in the illustration, for cutting
coal in coal mining, is designed to be operated by an
electric or other motor placed on the machine, the lat-
ter being advanced by hand or power as the cutting
goes on, untii the body of the coal to be detached is
undermined. The improvement has been patented by
Mr. James Taylor, of Edwards, Ill. A stationary frame
is secured to any suitable fixed support, and two for-
wardly-extending arms are pivoted to the fraie, the

TAYLOR'S COAL MINING MACHINE,

cutting wheel being journaled between the free ends
of the arms. The cutters in the rim of the wheel are
removable, their shanks extending through the rim
and receiving nuts. On the upper face of the cutting
wheel is a toothed rim, engaged by a bevel pinion on
a shaft journaled in bearings on the upper pivoted
arm, this shaft also having a spur wheel for receiving
power from an clectric or other motor. On the rear of
the arm is also a segmental worm wheel, concentric
with the pivctal bolt, a worm journaled on the frame en-
gaging thc worm wheel. The worm shaft has a bevel
gear, engaged by a corresponding gear on a short, ver-
tical shaft, provided with a hand wheel, the shaft also
having a ratchet whcel, engaged by a pawl. By means
of the worm and the pawl and ratchet mechanism, the
cutting wheel is constantly held up to its work. Ow-
ing to the construction of the armscarrying the cutiing
wheel, the wheel is adapted tocut a groove in the
bedy of the coal equal in depth to nearly its own
diameter.
Seed Growth Promoted by Electricity,

Dr. James Leicester, of the Merchant Venturers’
Technical School, Bristol, has been studying the
growth of seeds in what may be described as electrified
earth. The Chemical News says: A box about 3 ft.
long and Ry ft. wide was filled with soil, and near
each end two metal plates, one of zine, the other of
copper, each about one square foot in size, were im-
mersed, and were united outside by a copper wire. It
is evident that by slow chemical action on the zinc a
current will pass through the earth toward the copper,
and returning by the outside copper wire will form
about the simplest of simple cells. Various seeds were
sown in the earth between the plates, and in every case
it was found that the seeds grew much quicker than
they did when the plates were absent. Similar and
even more definite experiments were made with glass
tanks, some with and some without the metal plates.
All of them were filied with the same earth, and were

treated with the same quantities

this moment has arrived, the film

is removed and casting is proceeded

with, care being takern that the
mould is always kept full. For 100
kilogrammes the proportion of alu-

minum recommended is 200 gram-
mes. Cost can be no drawback in
view of the present cheapness of
aluminum, particularly when it is
considered with how much greater
certainty clean -castings can be
obtained. Aluminum improves cast
iron as phosphorus improves tom-
bac and brass, the thin fluid is
increased, and the oxide separated.
— Metallarbeiter.

THILANINE. — “This is a new
modification of lanolin, obtained
by Liebels by the action of sulphur
on lanolin, and which is stated to
be a definite compound. Dr. Sadl-
feld, of Berlin, has experimented
with it in his dermatological prac-
tice, and reports very favorably on
its action in various affections. It
gives rise to no irritation and allays
all itching, and is said to be destin-
ed to supersede Hebra'’s ointment

in dermatological work.”—B7, Col.
Drug.

HANLON’S AUTOMATIC WATER FEEDER FOR LOW PRESSURE STEAM BOILERS,
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of water. In one typical instance
the result is thus stated: “In the
case of hemp seed, it was fully an
inch above the surface before there
was any sign of it in the ordinary
vessels.” The experiments were
varied in several ways, but always
with substantially identical results.
It was found that if the soil was
watered with a little very dilute
acetic acid, the growth of the seeds
was much quicker when the metal
plates were present, whereas with-
out them no difference was noticed.

IF you take a good conductor like
copper, and run the temperature
down, its resistance almost disap-
pears at very low temperatures ;
hundreds of degrees below zero cop-
per is almost a perfect conductor.
If you heat it up, it becomes more
and more resisting. Let us take
glass—a good insulator—or any in-
sulating material, and run its tem-
perature up, it loses its insulating
power, and if we run it up until it
gets to red heat, it approaches a
conductor; so that all substances
are conductors when they are hot
enough. —Prof. Thompson,
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AN IMPROVED RAILROAD SIGNAL,

A signal designed to give a positive alarm to the en-
1eer on the locomotive when his train approaches an
an switch or drawbridge, or a semaphore set at
anger,” has been patented by Mr. James 8. Par-
ter, of Woodstock, Ontario, Canada, and is shown

e accompanying illustration. From the top of

P erected along the track, at conve-
nier.  istances apart on each side of the

Scientific dmerican,

that stood near water ditches on hillsides. The ground
thrown over in terracing gives depth of loosened soil

that makes a rapid and healthy growth of tree and
fruit, that it is thought fully compensates for the cost
ot the work. The terracing gives picturesque beauty

to the country, of the highest order known to practical

horticulture, thereby creating a value beyond intrinsic
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Colony Ciub. Beginning just below this house, I
built a zigzag avenue up the center of the spur to the
top, on a regular grade of twenty inches to the rod.
This makes an easy carriage road, the steepness of the
hill being overcome by the continuous curving. After
the terraces were made, I paved the gutters on the
upper sides of the avenue, changing to the opposite
side at each curve. Pipes were laid across
the road as the gutter changed sides, four

ordinary danger signal, wings or arms
are made to project toward the line when
there is danger ahead, and operate a
swinging bracket on the locomotive, by
which a bell is rung inside the cab, the
wings being held parallel with the line
when the road is clear. Each wing forms
part of a slotted extension bar adjustably
secured to the top of a double sprocket
wheel journaled in a forked bracket ad-
justably attached to the top of the post,
as shown in Fig. 3, a sheet iron cover pro-
tecting their parts from snow, ice, ete.
On the main shaft of the switch, near the
top, a similar sprocket wheel is mounted
upon it and connected with the others in
the series by a wire rope or cable, At the
lower end of the switch shaftis a gear
wheel meshing with a gear pinion on the
countershaft connected with the switch
bar, which is operated by a handle. That
the wire connecting rope may be held
taut at all times, without being affected
by changes in the temperature, an auto-
matic take-up turn buckle is provided,
as shown in Fig. 4, by which compensa-
tion is made for expansion and contrac-
tion. Swing brackets journaled at the
top of the cab on each side have extension pieces nor-
mally extending outward at right angles, and held in
such position by spiral springs connected with a corru-
gated eccentric plate, as shown in Fig. 2. Sliding rods
held in brackets on the interior top of the cab have
their outer ends held against the corrugated edges of
the eccentric plate by springs, and hinged to each rod
is a hammer lever adapted to strike an alarm upon a
bell. The extension wings being positively held to-
ward the track, at about right angles, whenever a
switch or drawbridge is open, or a semaphore at
‘“ danger,” the extension piece of the swinging bracket
on the approaching locomotive in such case strikes the
wings and causes the alarm to be sounded in the cab,
the bracket swinging backward sufficiently to allow it
to pass the wing. In using this device upon a curve, it
isdesigned to have a shaft on each post extending
downward to within three feet from the ground, made
triangular in cross section at its lower end, wrenches
to fit this shape being then
carried upon the train, so
that when a train might
be delayed at or near a
curve, the signal might be
set by a train hand from
the nearest post, without
the necessity of going back

PARMENTER’S RAILROAD SIGNAL.

comparison. Newecastle, with an altitude of 1,356 ft.,
isin a direct line six miles northeast from Rocklin—
altitude 249 ft., Loomis and Penryn being between
the two places, and all on the line of the Central
Pacific Railroad, the land rising at the rate of over 100
ft. to the mile. Sacramento can be seen from each of
these towns, and is distant from Rocklin twenty-two
miles.

A ridge of land beginning at Newecastle runs west
some two or three miles, when it curves toward the
south for several miles, abruptly terminating west of
Rocklin, and very near the town. A large portion of
the land lying north and west of Rocklin, Loomis, and
Penryn, between the top of the ridge and the railroad,
belongs to the individual members of the Placer
County Citrus Colony. The sides of this ridge are

 being terraced by their owners and planted to oranges,

from plans made by me, and the work in part has been
done under my supervision. In the spring of 1888 the

a half mile or so to signal,
in the ordinary way, a train
that may be following.

TERRACING IN THE
FOOTHILLS.

There is a strip of coun-
try on the east and north
of the San Joaquin and
Sacramento valleys that
extends their entire length,
known as the ¢ thermal
belt.” It lies in the first
foothill lands that rise out
of the valleys, and is only
a few miles in width.
There is less frost here
than in the valleys; and
above, the cold steadily
increases until the summit
of the Sierras is reached.
In this region a great va-
riety of fruit can be grown
of superior quality.

Many of the hillsides,
however, are too steep to
be planted to orchards in
the ordinary manner, but
during the last few years
some of them have been
terraced and planted to
oranges and early peaches
with results that are highly satisfactory. Both the
fruits require abundant water, but the land on which
the trees are grown must have perfect drainage. They
will then produce fruit large in size, and in great
quantity, and it will ripen earlier than where less
water can be used, as I have noticed for some years the
finest fruit and the first to ripen was always from trees

HILL TERRACES, CALIFORNIA.

work was begun on a spur of land projecting from the
ridge, containing ten acres. This lies west from Pen-
ryn two and a half miles, northwest from Loomis
equally distant, and in plain view from either place.
Near the base of this hill, and at the point of central
approach, is a cottage house, neatly built of split
granite, that is now being used asa club house, for the
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inch pipe being used on the upper turn,
increasing to eight inch pipe at the lower
crossing, as in a rainfall the water is
greater in quantity at the base than at
the top of the terraces. Fromthe highest
part of this spur that was to be planted
I began the terraces on each side of the
avenue, the first being only a few rods in
length, increasing with each terrace until
the base was reached. The terraces
terminate at the side of the avenue, and
have a grade of two and a half inches to
the rod for the running of water in irri-
gating. The terrace step was made level,
with a bank slope of 45 degrees, varying
according to the steepness of the hillside.
The width of the terraces as measured
on the slope was about 25 ft. on an
average, but only from 12 ft. to 20 ft. was
the width of the level part. Sidehill
plows were used in making the terraces,
and they were run back and forth until
the work was nearly done, when it was
finished with shovels, some dirt having to
be taken from high points to low places
in wheelbarrows. Recent experience,
however, has made me familiar with an
implement called a ** V,” which, following
the plow, does the leveling much more cheaply. This
implement should be made especially for this work,
which I cannot describe inthis article. The trees were
planted eighteen feet apart in the row, and near the
edge of the terrace, that they might stand centrally
over the greatest depth of loosened soil.

Orange trees in this section should be planted in
March, that they may become well rooted before sum-
mer, when the heat isliable to check their growth if
planted late. Since planting this orchard I have been
nearly all the time in Southern California, and have
frequently visited the orchards of Riverside, Pomona,
and Redlands, and I find the trees on these terraces
are as large, as vigorous, as healthy, and as uniform
in size, as any in the favored sections of the South,
thatareof the same age and were of the same size
when planted.

Among the visitors to this orchard when first planted
were some English gentlemen. They were so impressed
with the picturesque
beauty of the place and
the surrounding country,
that they purchased land
adjoining, and in the
spring of 1890 began to ter-
race and plant the hillside
south of the terrace plant-
ed in 1888. Continuinglast
spring, they now have
nearly one mile in length
of the hill slope terraced
and planted, and many
more acres are to be plant-
ed in the neighborhood
during the coming season.
These terraces are irri-
gated by several lines of
pipes laid from the top
running down the face of
the hill to the bottom. The
distance between these
lines of pipe is 330 ft. The
pipes are laid under the
ground, with faucets at-
tached and coming to the
surface, just at the base of
each bank. Each terrace
can thus be supplied with
water by the opening of
a faucet, and the trees can
be irrigated for a distance
of 330 ft., when another
line of pipe is reached,
this continuing along the
entire length of the
orchard. Near the center
of this planted tract is an
avenue that runs diago-
nally over the face of the
ridge to Clover Valley. I have made a paved gutter
on the upper side of this avenue, into which runs all
surplus water when irrigating, and all that may ac-
cumulate on the terraces from heavy rains. A deep
furrow is plowed at the base of each terrace to conduct
this water to the gutter.

Many Englishmen have already located here, some
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of whom are gentlemen of abundant means, who have
brought their families, have built substantial houses,
and have come to stay. Others have purchased land
which they are having improved, and will come them-
selves as soon as they can arrange to leave their pres-
ent callings. With their national thrift, they profer to
have their country homes where a good incomc can bc
derived from their investment, rather than havc their
country residences in some suburban town of San
Francisco, where no income is ever expected, as in the
Oakland or Santa Cruz highlands that ovcrlook the
towns, as the foothills here overlook the valley and
the capital city of Sacramento.

These terraces, as they lie on the face of the curv-
ing ridge that encircles the sloping valley, are like
% pictures hung on the wall” to travelers on the Cen-
tral Pacific Railroad as they pass through the towns of
Penryn, Loomis, and Rocklin, and to the people who
live in the vicinity they are a constant source of plea-
sure. When the face of this ridge from the Newcastle
line to Rocklin becomes converted into terraced orange
orchards, as the owners purpose doing in a few years,
and when the trees attain good size, and come into
bearing, they will present scenes of unique beauty un-
equaled by anything similar in the country.—P. W.
Butler, in Rural Press.

Transmission of Power by Compressed Air,

Compressed air is, perhaps, the chief rival of electri-
cal transmission. Itis at present used chiefly in mines,
where it is still a very successful rival of electricity, but
from present appearances it is likely that it will gradu-
ally be replaced by the latter method. In Paris there
is a large central station for the distribution of com-
pressed air, and it seems to be in successful operation.
It does not appear, however, that the advantages over
electrical transmission are so great that it will not soon
be replaced by electricity. Its introduction is not
making the rapid strides that the introduction of elec-
tricity is now making., Its efficiency as compared with
electricity will be shown very well at the Niagara
Falls power plant, where I understand a compressed
air system is to be introduced in competition with
electricity. From a paper by Professor Unwin it
appears that the transmission of power by compressed
air is practical to a distance of at least 20 miles. It
seems that 10,000 horse power can be transmitted to a
distance of 20 miles in a 30-inch main at 132'8 pounds
per square inch with a loss of pressure of only 12 per
cent. The efficiency of such a plant is said to be 40 to
50 per cent if the air is used cold, and 59 to 73 per cent
if the air is reheated. The relative efficiencies in per
cent for different distances of several systems is as

follows :
Efficiency in per cent.

Distance Wire
in Miles., Hydraulic. Pneumatic. Rope.
% 50 55 91
1 49 54 85
3 41 51 61
5 37 50 43
10 26 43 21
13 18 39 1

The most usual and extended method of transmit-
ting power, if so it may be called, is that of transport-
ing the coal itself from the mines in the manufacturing
cities. The efficiency in engineering terms in Phila-
delphia, which is not far from the coal regions, is only
50 per cent. CARL HERING.
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Good Will-Trade Name,

The following rulings regarding the important sub-
jects of good will and trade name were made by the
Supreme Court of Louisiana, in the case of Vonderbank
8. Schmidt, viz.:

1. Good will is the favor which the management of a
business wins from the public and the probability that
old customers will continue their patronage and to re-
sort to the old place.

2. It may be said to consist of those intangible ad-
vantages or incidents which are impersonal, so far as
the vendor is concerned, and attach to the thing con-
veyed. When it consists in the advantage of location
it follows an assignment of the lease of the location,
and if not assigned it passes to the lessee of the pro-
perty at the termination of the lease.

3. A trade mark has no separate existence, but owes
its existence to the fact that it is actually affixed to a
vendible commodity, whereas a trade name, or a fic-
titious name, may be considered as a quasi-trade mark,
a mere property which is somewhat allied to good
will.

4. The only restraint the grant of good will imposes
upon the grantor is to prevent his subsequent employ-
ment of his name so as to deceive and mislead the
public.

5. A surname may become impersonal when attached
to an article of manufacture, and become the name by
which such article is known in the market ; and, in
case of sale of the right to manufacture the name passes
also, though it does not pass as good will, but as a trade
mark.

6. By giving a particular name to a building, as a
sign to the hotel business, a tenant does not thereby

make the name a fixture to the building and the pro-
perty of thc landlord upon the expiration of the lease.
One may consent to the employment of his name as
that of a place of refreshment, but if such consent be
purely gratuitous he may withdraw it at pleasure, par-
ticularly if such name be hissurname, it being personal
to the proprietor and not an element of good will of
the business.

O
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A FLOUR OR KITCHEN CABINET.

The cabinet shown in the illustration is designed to
present a neat appearance, and afford ample ventila-
tion to the flour or other materials in the bins. It has
been patented by Mr. Albert A. Tinker, of Madison,
Wis. The front opening of the flour compartment is
closed by an inclined hinge cover, and pivoted to the

N\
TINKER'S FLOUR CABINET.

framing is a moulding board, adapted to be swung up
in front of the cover, as shown in the sectional view.
When the moulding board or leaf is tilted, any flour
on it may be readily scraped off into a drawer below.
The rearward movement of this drawer is limited, an
air passage being left behind it so that air may freely
circulate, the door of the lower compartment being pro-
vided with wire gauze.
—_— e tr——
A LECTURE BAROMETER.
T. 0'CONOR SLOANE, PH.D.

A simple form of barometer is illustrated for ex-
hibiting the principle of the instrument in lectures
or before audiences. The object is to have a large air
chamber, so that it can be readily seen atja distance,
yet to avoid the necessity of using very large amounts
of mercury. It also is comparatively portable, as the
tubes composing it are much shorter than the baro-
metric column.

Two tubes and a perforated rubber cork comprise
the recipient of the barometric column. The upper
tube may be half or three-quarters of an inch in in-
ternal diameter, resembling a test tube in general ap-
pearance, but should be considerably heavier and
stronger. The lower tube isregular barometric tubing,
or may be almost capillary in bore. To fill it, the
tubes being taken apart, the tube of larger diameter is
filled with mercury nearly to the top, and the cork is
inserted. This has the effect of expelling a little mer-
cury through the perforation of the cork. Next the
smaller tube is pushed into the aperture
in the cork ; this tube, of course, is open
at both ends, and, as it is pushed down,
the mercury rises in it. To avoid the re-
sistance and pressure which the long
column of mercury would produce were
it vertical, it is well, in thrusting this
tube into its final position, to hold the
two, as shown in the cut, nearly hori-
zontal with the lower end of the small
tube over a recipient, which would natu-
rally be themercurycistern. When com-

A LECTURE BAROMETER.

pletely filled, the finger is placed over the end of the
lower tube and the whole system is inverted in mer-
cury, as in the manipulation of the ordinary barome-
ter tube ; the finger isremoved and the mercury settles
down to the proper height.

Asregards their lengths, the upper tube may be 8 in.
or 10 in. long and the lower one about 24 in. Owing
to the large volume of mercury employed, it settles
down slowly to its position, the long almost capillary

‘lower tube acting as a damper upon its motion exactly

as in the ordinary sea barometer.
The advantages of this method of filling are that
air can be so readily excluded. When a barometer is

filled from the top, air is always carried in with the
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mercury, and to get rid of it some trouble is requir
The bubbles may be fished out with a wire. By
verting the tube in mercury they may be made
coalesce into a large bubble ; or the mercury may
boiled. In the present case, if any bubbles collec
the large tube, they may easily be drawn out v
glass rod or iron wire before inserting the cor
the subsequent filling, as there is no agitation
mercury, a perfect integral column is obtained.

As its disadvantage, the liability to leakage of the
joint between the tubes should be mentioned. This is
to be guarded against by using a very soft and perfect-
ly fitting cork.

©
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Palladium,

An experiment, illustrating the remarkable power
possessed by palladium of occluding hydrogen is de-
seribed by Prof. Wilm, of St. Petersburg, so says
Nature, in the current number of the Berichte of the
German Chemical Society. The experiment is so sim-
ple, and requires so short a time to exhibit, that it
would appear to be eminently suitable for lecture
demonstration. The metallic palladium is employed
in the finely divided state obtained by heating the
easily prepared yellow crystals of the compound
PdCl, . 2NH;,, first in the open air, and subsequently
for a short time in an atmosphere of hydrogen. A
small quantity, about four grammes in weight, of the
palladium so obtained is placed in a bulb blown at the
bend of a U-shaped tube. The extremity of one limb
of the U-tube is bent round at right angles, and con-
nected with a wash-bottle containing sulphuric acid,
which in its turn is connected with a Kipp’s apparatus
generating hydrogen from zinc and dilute sulphurie
acid. The wash-bottle serves not only to dry the hy-
drogen, but also to indicate the speéd of the current of
gas.

The extremity of the other limb of the U-tube is
narrowed to a capillary, and terminates with a tightly-
fitting stop cock and jet. In commencing the experi-
ment, the hydrogen current is started, and then, first
the metal, and afterward the whole U-tube, is carefully
heated with.a Bunsen flame in order to remove the
moisture formed by the action of the hydrogen, under
the influenee of the palladium, upon the oxygen of the
air contained in the apparatus. When all the air and
moisture are thus driven out of the apparatus, an at-
tempt may be made to ignite the issuing hydrogen at
the jet above the open stop cock. It will be found,
however, that even while the metal is hot and the
stream of hydrogen very rapid, a constantly burning
flame cannot be maintained at the jet with the stop-
cock fully open ; instead, a series of somewhat explo-
sive ignitions and sudden extinctions occur. It is only
when the stop cock is turned so as to reduce the exit of
the gas to a minimum that a constantly burning jet can
be obtained, the hydrogen in contact with the pal-
ladium being then subjected to a certain amount of
compression. The palladium is now heated a little
1hore strongly, just above bright redness, when it is no
longer capable of occluding hydrogen, and then the
lamp is withdrawn, and after a few seconds the stop
cock closed. The occlusion is then demonstrated in a
most striking manner, for the stream of hydrogen con-
tinues to bubble through the sulphuric acid bottle and
into the U-tube for several minutes with its original
rapidity, although all exit is prevented by the closing
of the stop cock.

At length, however, the occlusion diminishes, and
the stream of hydrogen gradually becomes slower and
slower, until it entirely ceases, the palladium having
regained the temperature of the room, and becomes
saturated with hydrogen at this temperature. If now
the stop cock is opened, and the metal again heated,
upon applying a flame to the jet, the issuing hydrogen
evolved from the palladium takes fire, and burns with
a tall flame which remains constant for some minutes,
then, as the hydrogen stored in the palladium becomes
exhausted, diminishes in size, and finally disappears.
The moment the flame is removed occlusion instantly
commences again, and the experiment may be repeated
any number of times with undiminished effect.

Torpedo Depot Ship.

The French government is about to construct one
after designs which have been prepared by M. J. C.
Duplaa-Lahijtte, of the Corps du Genie’s Maritime.
The vessel, which is to be named the Foudre, will be
370 feet 6 inches long and 51 feet 3 inches broad, and at
a mean draught of 20 feet will displace 5,970 tons of
water. Engines of 11,400 aggregate H. P. will drive
twin-screws and give an extreme speed of 19 knots.
The armament will consist of eight 3'9 inch, four 25
inch, and four 18 inch, quick firing Canet guns, and
five torpedo ejectors; and she will carry ten torpedo
boats, corresponding with ours of the second class,
which will be hoisted and lowered by means of hy-
draulic gear. A certain amount of protection will be
given to the vessel by a steel deck 114 inches thick.
The Foudre, which will be ready for sea in 1895, will be
supplied with material and apparatus for the repair of
torpedoes and torpedo boats and for the construction
of small craft,

-
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The Philosophy wf Vision,
To the Editor of the Scientific American :

In your issue of January 16, in answer to the query,
*What makes the sun and m on appearsomuch larger
when in the horizon than wh en high up in the sky ?”
vou remark that the atmo sphere then acts as a lens.
AsT have always taken gr :at interest in anything re-
lating to tne w>st wonderf ul of all the senses—that of
sight—I will, with your permission, give some reasons
in your valuable journal for thinking that is not the
reason for their enlarged appearance. If they are
magnified by the air at the horizon, then they will sub-
tend when seen at that point a larger angle when
measured by a theodolite or any instrument adapted
to measuring angles. In the absence of costly instru-
ments, a simple one can be made to show that the en-
largement is wholly deceptive and not a real magnifi-
cation. Take a flat stick like a ruler, some two feet long
or more, and at one end fasten a piece of tin or card
with a small orifice, say one-eighth inch, placed so asto
look along the length of the rule ; then, about two feet
from this peek-hole, place two pins in the wood, just far
enough apart to take in the moon at tho horizon when
the eye is at the peek-hole. They will be a little less
than one-half inch apart if two feet from the peek-hole,
for the apparent diameter of both sun and moon is
about one-half degree.

Now, with the same apparatus, look at the moor
when high in the heavens, and it will be found just as
large as at thehorizon. Why, then, the great apparent
difference ? To answer this we must consider some of
the laws and principles of this wonderful sense of vision.
First, we judge priémarily of the size of objects by the
angle of vision they subtend ; but with a given object,
experience soon shows us that this angle varies inverse-
ly as the distance, and we learn to make allowance for
distance when judging of size. Thus the tip of my lit-
tle finger, when held arm’s length from my eye, covers
up entirely a large dwelling house about one mile dis-
tant ; but as I look at the house it appears full size, and
I should never think of calling it as small as my finger
tip. Why? Because I learned to unconsciously allow
for its distance. The same principle is illustrated in
the answers given to the question, ‘“How large does the
moon look to you ?” The answers vary from a tea sau-
cer to a cart wheel ; but the tip of thelittle finger when
held farthest from the eye will more than hide the
moon, even at the horizon. Yet no one thinks of com-
paring fair Luna to so small an object as the tip of
their smallest digit.

It follows from all these facts that our judgment of
the size of objects depends very much upon the allow-
ance we unconsciously make for distance. The hunter
anxiously looking for game may vainly fire away at a
supposed coon in a tree, but, failing to bring him down,
may find that a minute brown insect hanging by its
web in front of his eye, but supposed to be at a dis-
tance, was mistaken for a much larger animal and led
to a vain expenditure of ammunition. Thissame prin-
ciple is well illustrated when exhibiting the planets to
unaccustomed observers throughthe telescope. Ihave
often, when exhibiting Jupiter with a power that would
magnify it to twice the moon’s diameter, therefore to
four times its size, inquired of the observer, ‘‘ How large
does it appear to you? Aslarge as the moon?” “Oh
no, not half! Why about the size of a dollar.” Then I
would say, ‘‘ Open your other eye to take in more of the
heavens, and remember you are not looking into the

- telescope, but through it at the sky ;” and they would in-
stantly be convinced that it appeared much larger than
the full moon. I was once walking along a street with
which I was well acquainted, and saw upon one of the
neighboring heights a building with a cupola of large
cylindrical form that I had never noticed before,
although I had often seen, as I supposed, every struc-
ture in that neighborhood. Looking more carefully
and changing my position a little, the supposed cupola
instantly shrunk into an electric street lamp with its
metal protecting cylinder, which the supposition of dis-
tance had magnified into a large cupola. But to return
to our muttons : the moon when in the horizon is seen
to be beyond the houses, the trees, the hills, and even
the huge mountains, and, we unconsciously allowing
for her great distance, she swells out to an immensely
greater size than when seen high in the heavens, where
we have no such convincing proof of her distance. If
these views are correct, the phenomenon is a subjective
and not an objective one, or, to put it in more elegant
Greek, it is all in your eye. R. S. BOSWORTH.

Brownville, Feb. 19, 1892.

A Problem in Physics,

To the Editor of the Scientific American
Consider a cylinder one square foot in area and two
feet high, with a piston having no weight, but moving
air tight in the cylinder. Suppose that no heat can es-
cape from the cylirnder, and that the two cubic feet of
a\r are at atmospheric pressure and a temperature of
60° If we place weights upon the piston, one pound at
a time, until the total amounts to 2,160 pounds, the pis-
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ton will continue to descend tillit has fallen not quite
one foot. The airin the cylinder will be compressed to
not quite two atmospheres, and will have a temperature,
according to the formula in Science, February 19, of
about 169°. The work performed will be equivalent to
the fall of 1,080 pounds one foot, and a little calculation
will show that this amount of work would raise the tem-
perature almost exactly to that given by the formula.
It is easy to see that all the heat due to the work of
compression in this case will be concentrated upon the
air, if we consider that neither the piston nor the cylin-
der absorbs any of the heat. If now we should remove
the weights one by one, it is easy to see that the air in
expanding would gradually lift the weight on the pis-
ton, and as the last pound was removed the air would
return to atmospheric pressure and to a temperature of
60°.

Suppose, now, that when the piston had descended
one foot we had cooled off the compressed air until it
had reached 60°, then upon expanding, as in the last
instance, the air would be cooled to about 29° below
zero, as shown by the formula. This discussion seems
to be perfectly plain thus far, but now we come to a
point that is not quite so easy to elucidate. )

Joule, in experimenting upon a practical determina-
tion of the mechanical equivalent of heat, was obliged
to immerse his cylinder, into which the air was to be
compressed, together with the compressing pump, in a
vessel of water, in order that all the heat developed by
the work of compression should enter the water bath.
‘We then can state at once the proposition : If air when
compressed is to be raised to the temperature indicated
by theory, it is very essential that all the heat developed
in the work of compression, ignoring that due to fric-
tion, should enter the air. This seems a self-evident
proposition, but, plain as it is, it is a fact that nearly
all the errors which have arisen in the various discus-
sions bearing on this question have come from a neg-
lect of this very obvious statement. In thisexperiment
of Joule’s, let us suppose that the cowmpression pump
had been in one water bath and the cylinder in
another. Under these conditions the first bath would
have received the more heat, supposing that the air
when compressed lost none of its heat in passing from
the pump to the cylinder. If now the air, in passing
from the pump to the cylinder, were cooled to the air
temperature, nearly all the heat due to the work of
compression would have been either retained in the
bath around the pump, or would have been lost on the
passage to the cylinder, and, in consequence, the air in
the cylinder would have been heated only a very little
in being crowded to two atmospheres.

Instead of connecting the pump directly with the
cylinder, let us take two cylinders of equal size having
a connecting tube closed at first. Let us compress the
air in one cylinder to three atmospheres, the air in the
other being at atmospheric pressure. The air will be
heated by the compression to about 245°, Now, on con-
necting the two cylinders, an equilibrium will very
quickly be established, the air in the first eylinder will
be very slightly cooled in imparting a velocity to its
particles, but will still remain at not farfrom 230 or 240°.
The air in the other cylinder will be very slightly heat-
ed by the impact of the air rushing in, and will be
heated much more by the hot air from the first cylin-
der, the resulting temperature being not far from 160°.
But now, if the air had been cooled in the first cylinder
to the air temperature before the connection was made,
it is very plain that the cooling in one and the heating
in the other would have been exceedingly slight.

In some experiments by the present writer the air
was cooled after leaving the compressing pump and be-
fore it entered the cylinder, and the resulting tempera-
ture, after compressing to 1}4 its former pressure, was
about 4° higher than before. Ifin this caseall theheat
due to the work of compression had entered the cylin-
der, the temperature of the air would have been raised
43°. It was noticed always that the compressing pump
became very highly heated during the operation. We
may say, then, that the mere crowding together of the
particles of air does not develop any heat. Joule found
that when he had one cubic foot of air at two atmo-
spheres heated to a certain temperature, they were still
at that temperature when expanded into two cubic
feet.

There is one other phase of this problem. Suppose
that, instead of opening tho cylinder in which the air
was compressed to three atmospheres into another cyl-
inder in which the air was at atmospheric pressure, we
had opened it to the free air. In this case the resist-
ance to the flow of the air would have been much less
than before, the velocity imparted to the particles of
air would have been somewhat greater than before,
and the resulting cooling, due to the work of giving
this velocity, slightly greater ; but it would have been
exceedingly slight as compared with the cooling which
would have resulted had the gas expanded against a
resistance. The present writer, under the latter con-
ditions, found that, when the compression had been
carried to 1) times atmospheric pressure, the cooling
on releasing the pressure was about 4° and not 38°, as
would have been the case if the gas had expanded
against a resistance,
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The most important point dwelt on here is the fact
that a mere crowding together of air particles does not
develop heat. It is with some diffidence, and only
after the most careful and long continued study of the
problem, that I have brought my mind to accept this
proposition. I most sincerely trust that physicists will
consider this question and present their views upon it.
It seems to me of the profoundest importance in many
theories lying at the base of the science of meteorology,
and an elucidation of this fact may lead to important
discoveries in that science. I am well aware of the fact
that the mind of the physicist recoils from the thought
that there can be any expenditure of energy in com-
pressing a gas without the latter becoming enormously
heated ; but there seems no way of avoiding the con-
clusion that sometimes the heat developed in the work
of compression may be dissipated while the particles of
gas themselves are crowded together.

H. A. HAazEN.
Feb. 22, 1892.

Montana Sapphires,

‘What with emeralds, hiddenite, and rutile from
North Carolina ; topaz, phenacite, and aquamarine
from Colorado; garnets and peridots from Arizona;
opals from Oregon and Idaho ; thompsonites, chloras-
trolites, and amethysts from the Lake Superior region ;
tourmalines from Maine ; golden beryl from Connecti-
cut ; pearls from Wisconsin, Tennessee, and the Pacific
coast ; sphenes and diopsides from New York; tur-
quoise from New Mexico; agate and onyx from the
Rocky Mountain belt ; rock crystal and smoky quartz
from the Alleghanies and Arkansas; and sapphires
from Montana, it seems as if the United States had be-
come one of the principal gem-producing countries of the
world. Unfortunately, for some reasons, the sapphires
of Montana have slipped through the fingers of the
people who should own them, and are now mined by
an English syndicate, that has paid in $2,000,000, the
best stones being sent to London, where high prices
are demanded for them.

The diggings are known as the Spratt sapphire
ground, and are about twelve miles north of Helena,
on the Missouri River. A fact that is not generally
known is that the soil is rich in gold as well as gems,
and that two assays from the tailings have shown $58
and $71 to the ton respectively. There are three im-
portant bars—El Dorado, Ruby, and French—where
the stones are found, and such is their abundance that
1,016 of them were *‘jigged out” of two wheelbarrow
loads of gravel from El Dorado bar in a few minutes.
The material of the bars appears to be glacial drift,
varying in depth from 30 inches to 30 feet, but also in-
cludes rock that seems to have been broken down
from a dyke a thousand feet high and nine miles up
the river. Gold, silver, and galena are found in the
neighborhood, and it is whispered that another deposit
of sapphires was recently found, and that the land is
being quietly bought up by American miners, but the
country immediately about is a grazing land, encircled
by mountains. Nodules of limonitc—round, oval, lenti-
cular, and reniform in shape, with mamillary mark-
ings—are of common occurrence in the bars.

The Kleinsmith collection of gold specimens found
along the Missouri at this point, and on view at the
national bank at Helena, numbers 500 gold crystals, for
which $4,500 has been refused. The stones grade from
almost water-white to sky-blue—none have been found
of the deep blue color shown by Oriental sapphires—
and incidentally exhibit green, lavender, pink, and
gray. A few show dichroism, green and blue being dis-
covered in alternation, and in a few cases blue and red.
Stellation and chatoyancy are not uncommon, but per-
fect stars have not been discovered. One interesting
stone cut with facets shows a series of concentric
“ phantoms ” that are revealed in milky lines when the
gem is held with the table before the eye. Thesestella-
tions and phantoms occasionally make the interior of
the stone appear turbid, out there are several gems of
good size, three or four carats in weight, that are mag-
nificent in brilliancy.—Ménerals.
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Pineapple Juice.

Some time ago the late Dr. V. Marcano, of Vene-
zuela, noted that pineapple juice contained a proteid-
digesting substance. No careful study of this fact
was, however, made by him. Recently, Professor R.
H. Chittenden, assisted by Messrs. E. P. Joslin and
F. 8. Meara, have investigated the matter fully, and
announce facts which are likely to give to the succu-
lent pineapple a prominent place in dietetics.

Pineapple juice is an acid fluid of specific gravity of
1°043. An ordinary pineapple yields 600 to 800 cubic
centimeters of it. The proteid-digesting power is quite
remarkable in its intensity. Three ounces of the juice
will dissolve ten or fifteen grains of dried albumen in
four hours. The action takes place in acid, neutral, or
even alkaline media, thus resembling trypsin more
than pepsin. It acts best in neutral solutions. The
pineapple juice contains also a milk-curdling ferment.
A well-known meat powder is said to be prepared with

the help of pineapple juice.—Med. Record.
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DISTANCE PHOTOGRAPHY,

In the annexed illustrations we represent a few
photographs taken from “ Prometheus,” to show the
wonderful results obtained by Dr. Adolf Miethe’s
new camera with a teleobjective.

The objective of this apparatus consists principally
of a convex lens of considerable length of focus and a
ooncave lens having short focus. The two lenses are
placed a distance apart corresponding to the difference
of the two focii. According to optical laws, this ar-
rangement projects an inverted image of an object lo-
cated a considerable distance from the convex lens.
The size of the image varies according to the distance
the lenses are held apart, and becomes larger on mov-
ing the lenses toward each other; the size of the
image also depends on the relative proportions of the
focii of the lenses ; that is, the greater the difference
between the focii, so much larger is the projected pic-
ture, the conditions being otherwise the same. For
instance, if the relation of the focii is 25 to 1, the pro-

the rectangularly arranged black lines in Fig. 1 cor-
responds with the detail picture of Fig. 2

For taking the picture shown in Figs. 8 and 4, the
camera was placed about 400 yards from the object, a
river with a bridge and brewery in the background.
The picture shown in Fig. 3 was produced with an or-
dinary objective, and the part inclosed in the black
lines forms the subject of the detail picture illustrated
in Fig. 4, and was taken with the tele-objective.

By a careful comparison of the pictures of the two
sets, it can be readily seen that the contours of the pic-
tures remain the same, and hence the camera could
not have been moved nearer to the objects for taking
the pictures shown in Figs. 2 and 4. T. G. H.

<
= -

The Risks of Leather Workers,

There is a process of softening the leather used for
saddlery which is very injurious to the health of the
workmen engaged in the craft. M. Etienne Ferrand,
of Lyons, has recently brought forward proposals for
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of rubbing suf erheated tallow into the skins by hand
Tabor, the skins shoulq be placed in stoves with tallow
maintained just in a state of liquefaction—namely,
from 100° to 120° C. N» irritating vapors would then
be produced. If it was found that the liquid tallow
did not sufficiently permeate the skins, the rubbing by
hand could be rephaced by rollers or other methods of
bringing to bear wnechanical friction. M. Ferrand
touches, however, wpon the real difficulty when he
suggests that tallow costs 80 ¢. the kilogramme and
leather 3 fr. 50 c. the F ilogramme. By 4ins hand pro-
cess the workmen are able to introduce so much tallow
that the grease in the leather represents from 35 to 45
percent of the total weight. For doing this the
workmen' receive a supplementary wage of 3 fr. per
day, which, added to their ordinary wage of 5 fr. a
day, makes a very considerable difference. Doubtless
if some such method as that suggested by M. Ferrand
were applied, good leather could be made without any
inconvenience or risk to health. But the leather,

Fig. 2—DETAIL VIEW OF THE PART INCLOSED IN

BLACK LINES, Fig. 1.

Fig. .—VIEW OF POTSDAM, NEAR BERLIN.

jected pictures are about twenty-five times as large as
those projected by an ordinary lens, the distance of the
object from the camera being the same in both cases.

In order to produce photographic pictures of a high
quality by such a system of lenses, the lenses must
necessarily have a special form and rendered achro-
matic by using crown and flint glass in the usual
manner. The entire apparatus looks very much like
a Galilean telescope.

By substituting an ordinary opera glass for the ob-
jective on the camera, and drawing the bellows out as
far as possible, a fairly good picture of a distant ob-
Ject will be produced on the ground glass of the
camera.

The pictures shown in the annexed engravings were
taken by the same camera placed in Figs. 1 and 2,
about two miles from the object, the city of Potsdam,
near Berlin. For Fig. 1 an ordinary aplanatic objec-
tive of 5% inch focus was used, and for Fig. 2, Dr.
Miethe’s tele-objective above described and with the
camers drawn out to 10 inches, The part inclosed by

Fig. 4.—DETAIL VIEW
BLACK

et Birgerbrin

besieht seil 1654

OF THE PART INCLOSED IN
LINES, Fig. 3.

remedying this evil. After the leather hasbeen tanned,
but prior to its being rendered supple and before it is
scraped and polished, grease has to be rubbed into the
pores. The entire skin before it is cut is heated and
thoroughly dried in a stove. The skin is then spread
upon a table, and tallow at a temperature of about
250° C. is poured upon the leather. The workmen rub
this melted tallow into the pores of .the skin. But the
tallow when Leated to this extent gives off acrid
vapors, which irritate the respiratory organs and oc-
casion much suffering to the workmern. This is due to
the presence of acroleine in the vapors, produced by
the decomposition of the glycerine. The acroleine,
when coming in contact with the air, forms acrylic,
aeetic, and formic acids, and is readily volatile at ordi-
nary temperatures. A few drops of acroleine volatilized
in a room will render the atmosphere almost insup-
portable. For this reason, workshops and factories
where leather for saddlery is made are put by the
French legislature in the second category of unwhole-
some industries. M, Ferrand proposes that, instead
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Fig. 3. -VIEW OF A RIVER WITH BRIDGE AND BREWERY IN THE

BACKGROUND.

though equally strong, would not be so heavy, and the
workmen would lose their claim to a supplementary
wage. Therefore both employers and workmen are
opposed to the more wholesome process. M. Ferrand
is more likely to be supported by the trade when he
urges that in any case there should be, by the side of
the workshop where the tallow is rubbed into the
leather, a spare room, well warmed and ventilated,
where the workmen could seek rest and fresh air be-
tween each operation. To this the workmen at leasy
would not object, but the employers would probably
complain of the extra expense involved. It seems de-
plorable that the health of the workmen should be
gravely compromised for the sake of increasing the
weight of leather by forcing into the pores more grease
than is necessary.—7The Lancet.

Broop travels from the heart through the arteries
ordinarily at the rate of about twelve inches per sec-
ond ; its speed through the capillaries is at the rate of
three one-hundredths of an inch per second.
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APPARATUS FOR AERIAL ASCENSIONS,
BY J. HENRY SMITH.

The original drawing of this cut was made as long
ago as 1849, when the writer was a pupil of and me-
chanical assistant and draughtsman to Professor
Henry, at Princeton. Many experiments were made
with aeroplanes and on the lifting power of screws of
various forms revolving in a horizontal plane. After
the great electrical discoveries of Faraday and Henry,
came the dynamo electrical machines of Pixi and of
Gramme, on which many dynamos and dynamotors
have since been built up and patented and placed upon
the market.

The steam engine and dynamo and a winding drum
and boiler are mounted on a carriage, and a wire,
wound on the drum, leads up to and holds captive
dynamotors and screws free to revolve on the vertical
shaft, or tube, which supports the car. The car and
staff do not revolve and no torsion is put upon the wire.
At the upper end of the staff is a parachute, of large
diameter, which is provided for safety in case of the stop-
page of the upward flow of the current from the dynamo
onthecarriage. The current passing from the motor by
the upwardly extending wire is suf-

Scientific American,

offers great advantages. The question of the liability
of the balloon to destruction by artillery fire naturally
arises. At Lydd a balloon was fired at by a 13-
pounder gun, at 4,000 yards range. The balloon was
raised and lowered by paying out or hauling in line.
It was struck the seventeenth shot, and as it slowly
descended struck again by a shrapnel. Nevertheless,
it reached the ground so gently that no appreciable
shock would have been felt. The damage consisted of
two holes torn by shell fragments, and some bullet
holes, two of which were through the car. The bal-
loon could have been made fit for use again in about
two hours. As to foreign powers, the French adopted
the English tubes for carriage of hydrogen, fill in
about the same time, and have used balloons in their
maneuvers as well as in Tonkin on active service.
Germany at present prepares gas, but the English
method is under trial. Russia and Italy have both
adopted balloon equipments.

Motive Power only a Small
The popular notion that with cheap motive power—

-—+@

water power, for example—we might have cheap elec-

ficient to turn the screws at a high r
speed. For military use the eleva-
tion at which the field glass could
be used, with the aid of this appar-
atus, would permit the disposition
of the camps and forces of an
enemy to be seen at a great dis-
tance, while on the water an ap-
proaching ship could be sighted at ‘
a like distance. Meteorological
observations could be taken in all
the various strata of the air, from
the earth to the highest altitudes.
—_— o+

Military Ballooning. '

Lieutenant H. R. Jones, R.E., - |
read a paper recently at the United |
Service Institution, dealing with: |
the practical working of balloons in
military operations. First noticing
the question of gas, the lecturer
pointed out that, in spite of its 1
cost, hydrogen, from its great lift-
ing power (¢. e., from 60 1b. to 68 1b.
per 1,000 cubic feet), effects economy !
in transport, and is specially suited
to the plan, first adopted by Eng-
land, of carrying gas ready made in
tubes of about 70 Ib. weight, each
containing 120 cubic feet of hydro-
gen. The advantages of the sys-
tem are:

(1) Rapidity of filling, a balloon
being prepared in from fifteen to
twenty minutes, instead of four
hours; (2) purity and greater
power ; (3) independence of a large
water supply, otherwise necessary ;
(4) the power to immediately re-
plenish ‘a partly wasted balloon,
according to requirament The
English military balloon contains
10,000 cubic feet, lifting 650 1b., in-
cluding two very light men, 1,500
ft. of rope and the baleon, with
the necessary fittings. After dis-
cussing the fittings in detail, the
lecturer spoke of the mobility and
use of balloons. In a light breeze,
he said that a balloon can be
towedso as to travel as fast as in-
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or other large water powers, so far as concerning out-
lying cities? How far will it be possible to transmit
this power, not theoretically, or in an experimental -
way, but commercially, so as to insure a fair dividend
to the investor ? At what point does it become cheaper
to carry current than to carry coal? Now, these are
large questions. They are, in fact, the largest pro-
blems in modern engineering. When you come to deal
with such an immense and incalculable source of power
as Niagara, our previous plans and methods and suc-
cesses sink into nothing, as indicative of final results
and realizations. Our attitude toward such a taming
of nature is very much the same as that of the first
electrical experimenters when they interrogated her
with the help of pith balls and little chips of amber.
Even the late demonstration at Frankfort teaches us
little, for there we had the utilization of :

fantry, often even much faster. In
England the laws of trespass, as
well as telegraph wires and trees,
present exceptional obstacles to balloons, yet during the
last three summers good work has been done at Alder-
shot. Communication is kept up between the balloon
and the ground by telephone on the Siemens-Halske
system ; plans and papers are sent down the line in a
small bag. Observation from a balloon naturally sug-
gests itself as a matter of course. It requires special
practice, however. The country looks like a map, but
hiils are all flattened, and it is often wrongly assumed
that movements seen from the balloon must be visible
below and need not be reporced. Practice is required
also to estimate the magnitude of bodies of troops.
At Aldershot, after the first summer’s work, the work-
ing of the balloon was reported as satisfactory, but
the reports furnished by the balloon as unsatisfactory.
Subsequently examples were given of the value of bal-
loons; for instance, a cavalry force was enabled to
avoid all outposts and get right into camp on one oc-
casion, by balloon direction. Again in 1890, a balloon,
from a mile and a half distance, made a sketch of an
enemy’s camp, showing all the dispositions of the
troops and outposts, and even identifying regiments.
During the last French maneuvers General Gallifet
actually commanded from a balloon, sending orders by
telephone, In the direction of artillery fire a balloon

APPARATUS FOR AERIAL ASCENSIONS, DESIGNED IN 1849

trical lights and motors, was dispelled the other day,
at Buffalo, by Mr. Charles L. Huntley, in his presi-
dential address before the National Electric Light
Association. In view of the approaching completion
of the works at Niagara Falls for the utilization of
that gigantic water power, some very great expecta-
tions have been indulged, in Niagara and Buffalo,
respecting the electrical advantages which those cities
would probably enjoy. With the great cataract close
at hand to turn the dynamos, it was supposed the
electric currents, for lights and motors, might be sup-
plied to every shop and dwelling at a cost of but little
above nothing. But Mr. Huntley, who is celebrated
for having a very level head, sweeps away this pleasing
illusion without the least compunction. He says:

‘““Whether we are engaged in the distribution of
electric light by arc or incandescent lamps, or in gene-
rating current for stationary or railway motors, or for
heating, we are essentially engaged in generating, dis-
tributing, and converting power into its various forms ;
hence, any method by which the initial power can be
obtained in a manner or from a source of greater eco-
nomy, deserves our most serious consideration.

‘“The question may, therefore, naturally be asked,
What would be the effect of the utilization of Niagara
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Item. and skies are clear. Moreover, that Che
an exhibition, with the Emperor of Ge{nany an 2
dignitaries lending a patriotic hand /Subshi"bing/(;:

patriotic dollars. géntlbiien,
when you and I who Obgaté sta-

tions come te use such water
powers, or distant coal beds, we
shall not be able to fall back on
kindly emperors for timely dona-
tions. Some of our fellow citizens
will be quite ready to help us, but
with the instinet that is born in
every American, they will want the
dollar they pay out to bring
another back with it.

‘“Our field of work, in short, with
its newness and rawness, is one in
which experience must always mod-
erate enthusiasm. To me, perhaps,
more than to many of my fellow
members, this question of long dis-
tance power transmission is fraught
with large possibilities and grave
responsibilities. It is imperative
that I should know the truth and
| the faets; and if ever the time
comes when I can be humbly in-
strumental in giving Buffalo a
sparkling midnight firmament
created by yonder falls, I shall ask
no grander task. I have ventured
| to make this momentous subject
| one of theleading topics here, and
| my call for information has been
|  responded to by some of the most
authoritative workers and thinkers
in this direction. To them I shall
leave the exposition of its details,
with the conviction that you will
forgive me if, under a sense of duty,
I have indicated the practical limi-
tations that must govern every
man of affairs.

¢In this connection I cannot help
pointing out again that, after all,
the cost of coal to operate an
electric plant is only one among
many items, and frequently a small
percentage of the total cost at that.
For instance, in electric railway
work the cost of coal comes to
about 10 per cent of the total ope-
rating expenses, while in electric
Lighting it prahably does not exceed
from 15 to 20 per cent. In lhceoo
days, when municipal plants are
the subject of frequent discussion,
these facts are generally lost sight
of, and the cost eof electric lights is calculated by refer-
ence to the amount of coal burned under the boiler,
thus ignoring the fact that firemen, engineers, line-
men, trimmers, etc., are required ; that carbons require
daily renewal and globes break ; that, like all other
machinery, engines, boilers, dynamos, and lamps are
subject to depreciation, require repairs, that the build-
ing must be insured, and that a sinking fund must be
established for renewals.

“Cheap power in itself would, therefore, influence
the cost of electric lighting very little, even if the elec-
tric current is distributed in the immediate vicinity
where it is generated ; while its distribution to any
considerable distance in large power units on a com-
mercial basis seems to be awaiting its demonstration
here rather than in Europe. Hence I would recom-
mend a study of the facts pointed out, which ought te
make any community falter before investing in a
municipal plant simply because it may happen to have
what is supposed to be a cheap source of power around
the corner.”

o
@

‘WHEN a belt gets saturated with waste oil, an appli-
cation of ground chalk will soon absorb the oil and
make the belt workable.
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Tesla at the Royal Institution,

8o great was the interest and enthusiasm with which
Mr. Tesla’s first lecture and experiments were received
at the Royal Institution that he complied with the
urgent request to repeat the same, and at the close of
the second meeting Lord Rayleigh arose and spoke
as follows: BSir Frederick Bramwell, ladies and gen-
tlemen—Although it is not our custom here to fol-
low the lecture with remarks from anyone else, I think
you will agree with me that this is no ordinary occa-
sion. At the request of the managers of the institution,
and for the delectation of its members, Mr. Tesla con-
sented to repeat the labors of last night, labors which,
though small to him, would have completely exhausted
any one else.

I wish our great electrician, whose name appeared
before us in letters of fire, in one of Mr. Tesla’s experi-
ments, were here to propose this motion. There is only
one respect in which I have any qualification to speak,
and that is that I have made attempts myself to experi-
ment with currents of a high degree of frequency. I was
tolerably satisfied when I had a discharge rate of 2,000
per second, but we have had to-night ten or twenty
thousand per second. My apparatus was on a very
small scale indeed. Mr. Tesla has taken us into some
of the dark—metaphorically dark—places in nature.
These fields have been but little trodden. Mr. Crookes
and Mr. Tesla alone have had the entree. In what
has been put before us to-night, there has been matter
which will afford food for intellectual contemplation
for a long time to come. I think, at the same time, it
will be obvious to you that Mr. Tesla has not worked
blindly or at random, but has been guided by the pro-
per use of a scientific imagination. Without the use of
such a guide, we can scarcely hope to do anything of
real service. I do not think there is anything I need
add ; it does not require any great capacity to see that
My. Tesla has the genius of a discoverer, and we may
look forward to a long career of discovery for him. His
labors will be followed with admiration by all men of
science of England, and especially by those in this in-
stitution to whom he hhas done the favor off lecturing
to-night. I thank Mr. Tesla for his lecture.

Sir Frederick Bramwell : Ladies and gentlemen—I
believe it is usual to second the vote of thanks. I, for
one, should be very glad for Lord Rayleigh to put the
motion to you. 1t is the duty of myself, howcver, to
second this vote, which I do most heartily. Our treas-
urer is not here to-night ; he foresees, as the result of the
lecture, that the whole of our apparatus, in this line of
study, is antiquated, and we shall havc to begin afresh.’
This has evidently been too much for our treasurer, and
he has consequently stayed away. In myown province
of mechanical engineering, there was a time when we
were content to have boilers which would be ridiculed
now; and turning from mechanical engineering to
electrical science, we have seen to-night the same de-
velopment from the slow-going, old-fashioned style of
phenomena, as that which I have referred to in thc
case of the steam boiler. I can only regret that Mr.
Tesla has kept within the limits of time, and has had
to refrain from giving us that which we so much liked.
I wish he could give us another evening, and show us
more of the experiments. I put the vote to the meet-
ing.

Mr. Tesla : It would be difficult for me tc find words
to express the thoughts I feel; I have been so kindly
received and generously treated. Whatever I have
shown you here is not my own; it is the outcome of the
work of English scientific men, whose names we delight
to hear, and whom cvery one loves and admires. To-
night my aspirations are fulfilled in having my labors
appreciated by some of thc foremost men in the world,
and I cannot tell you how highly I esteem your thetins,
and how much 1t will encourage me to further work.
There is one thing I desire to tell you—I am not a
speaker, nor did I prepare to speak at all, and these
two considerations should disqualify me at once—but
this I want to say:

‘We have worked before with the problems that are
at hand until they have been perfected. The water
wheel, the gas engine, the steam engine, thanks to the
great spirits which your country has produced, are
brought to a high state of efficiency. In these depart-
ures we have come, so to speak, to the limit. We have
now a possibility opened to us of accomplishing things
we never dreamed of before, and in this lies the whole
aspiration of scientific investigators. These contriv-
ances are but in an imperfect state ; they have con-
sumed many years of my incessant thought; some other
experimenter will start where I have stopped, and so
the world goes on; but the same advantage which
another will have from my work, I have already had
myself from those who have gone before. The fore-
most scientific men of this country agree that therc isa
way of producing the electric light by fluorescence as
the result of oscillations of a certain frequency. I will
not dare to speak of what they have achieved in this
direction, for if I do my discourse would be the praise
of their work ; it is, therefore, out of place. You will
believe that these words are sincere, even if they are
not put forth in the expressions of a good orator. We
have a start. We can set up in a room the oscillations,

and the only difficulty with which we are confronted is
the perfecting of the apparatus. Thus we can have a
light which will not need any leading wires, which will
be a good luminant, and will never be destroyed—it
will last for any length of time. This will be a great
advancement over present methods. These difficulties
are nothing compared to the problems English scientific
men have opened up before. For instance, in the pro-
duction of power. We are able to produce power
at any point in the universe, and when this great
work is finished, what an effect it will have upon the
whole human race! I wish to say that the results I
have shown you to-night are the outcome of the work
of others, and I do not want to impress you as though
I was displaying any discovery of my own. If anyone
can reap the benefit of it, my desire is fulfilled. I am
only paying a duty which any lover of science must
pay to those who have been beforein the field. Others
have arrived at results. We are younger, and we go
on from them, climbing the stairs; or, rather, we
younger ones are taking the ‘‘lift "—we are using the
‘“elevator.” The older ones were content with the
stairs. I thank you most heartily, and express the
hope that I may be able to bring before you some bet-
ter work than I have shown you to-night.

For the purpose of the experiments, says the Practi-
cal Engineer, Mr. Tesla employed an alternating cur-
rent dynamo of special construction, and capable of
producing alternations amounting, it was said, to as
many as 20,000 in a single second.

The current was controlled by a switch on the lecture
table, and the first experiment consisted in holding an
exhausted glass tube, 3 feet long, in one hand, while
the other was placed upon the terminal of the trans-
former ; the tube then appeared lighted throughout its
length with a brilliant blue light. The lecturer then
showed a glass bulb lighted in a similar way when at-
tached to one wire only, and also showed the phenome-
non of a Crookes’ shadow. On attaching a copper plate
to each terminal of the transformer, an arc being form-
ed between them, and upon the insertion of a plate of
ebonite, the arc gave place to a blue light over the
faces of the opposing plate.

‘When suitable terminals were attached to the trans-
former, lines of light 7inches long were readily obtained
through air, and when balls of brass 4 inches in dia-
meter were attached, sparks were obtained over a dis-
tance of 114 inches. Under favorable conditions, Mr.
Tesla said, this discharge appeared exactly similar to
that of the Wimshurst influence machine. Another
beautiful experiment was made with two thin wires
about 10 feet long stretched from the lecture table to
the gallery, at a distance of about 9 inches apart.
These, on the extinction of the gas, were seen to glow
with a blue phosphorescent light.

Some Geissler tubes, provided by Professor Crookes,
were then exhibited ; one of these contained yttria and
another sulphate of calcium. Attaching a wire to one
of thei%)h'. Tesla held it in his hand, while touching
the terfhinal of the transformer with the other. The
glass vessel was then seen to be filled with the charac-
teristic colored phosphorescence, and the material con-
tinued tosphosphoresce after thc current had ceased to
flow.

Referring to the difficultics found in obtaining good
insulatingmedia, Mr. Tesla saic; the transformer used by
him was provided with oil insulation, the exterior of the
primary coil being about one-quarter inch lossin diame-
ter than that of theinternal diameter of the tube upor
which the secondary was wound, and the annular space
filled with oil. With currents of such high tension and
frequency, solid insulation, according to Mr. Tesla, is
atuite nseless, and is absolutely certain to break down
after working for a short time, a fact headduced as the
reason why the costly induction coils now made often
become useless after a short period. His transformer
had, he said, sometimes broken down twelve times a
day, yet, owing to the fluidinsulation, it was never per-
manently injured. For the production of the effects
shown with yttria and sulphate of calcium tubes, alter-
nations amounting to the almost inconceivablc number
of 100,000 per second are, according to Mr. Tesla, es-
sential. One of the most remarkable effects observed
in connection with these currents of high frequency is,
that no matter how great their intensity, they have no
effect on the animal system, and thus appear to be per-
fectly safe. As an illustration of this, he took an iron
bar in one hand and a vacuum tube in the other. On
making his body a portion of the circuit by placing the
point of the bar upon a terminal, emitting sparks seve-
ral inches long, the vacuum tub: glowed brilliantly,
while the lecturer remained wholly unaffected.

The most striking experiment, howcver, was one de-
signed to show thc possibility of illuminating a room
by making the space itself electric. Above thc hoad of
the lecturer was hung a plate of zinc about 8 feet long
by 1 foot wide, a similar plate being hung upon the
wall at a distance of about 10 feet, and parallel to the
first. Between these two plates an intense electrical
field was then produced, and exhausted glass tubes
placed anywhere in the field at once glowed with phos-
phorescent light. The lecturer took in his hand a glass
wand, 8 feet long, and, with no special connection of
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any sort to his body or to the glass, when waved in the
magnet field it shone like a flaming sword. If such an
electric field were produced in a room, it is manifest
that it could be illuminated by merely hanging suitable
glass globes without connection of any kind.

‘We have not been able to more than faintly describe
a portion of Mr, Tesla’s experiments, but it will be evi-
dent that the phenomena disclosed were of no ordinary
kind. On the possibilities of their immediate applica-
tion it would be almost rash to speculate, and we shall
look forward with excited curiosity to the further ex-
periments and lectures which we understand Mr. Tesla,
has promised to give on the subject.

_— e, rr—
Felling a Washington Gigantea,
FOR THE SCIENTIFIC AMERICAN.

About 1856 I had some business with William W.
Hanford, who owned a saw mill a few miles from the
famous Mammoth Grove. in California. I rode from
his mill, some ten or twelve miles, to see the mon.
sters.

Mr. Hanford was the gentleman who had the big
tree, as it is called, cut down, and related to me his
experience as follows. Said he: ‘I .thought there
would be a speculation in stripping the bark from the
ground up about twenty feet, taking it off in sections,
and shipping it to New York, and then setting it up
for exhibition, the bark being about two feet thick.
So I set five good men at the work, and in a few days
we had the bark off, ready to ship. Then an idea
struck me to fell the monster before taking the bark
off. Ihad measured with a long tape line around the
butt, and it was a few inches ovcr 96 feet in circum-
ference—33 feet across. I then had some pump augers
spliced out, and set four men to boring through from
each side; and I put long handles into montising
chisels, and set the fifth man to cutting off the wood
left between the auger holes, so, after some weeks, we
saw light clear through the center of it, which was
sound to the core. I left a portion on each side, north
and south, to be cut off with chopping axes. I selected
my men, who chopped right and left hand foremost,
and, with four light chopping axes, we soon had it
chopped off, so that it settled down about an inch on
its base, the top being light, and little or no wind, and
the tree standing so erect that it did not fall over. 1
then made hard wood beetles and got some iron
wedges and very large wooden wedges, and, after
nearly two days of hard work of five good men, we
tipped it over. I then sent my 20 feet of bark to San
Francisco, loaded them on a steamer, and packed them
on mules’ backs across the Isthmus, and finally got
them to New York, hired a large hall on Broadway,
and set them up. Men would come in and pay their
25 cents, and lock at it and say: ‘Mister, where did
you get that? I would tell them the truth. Then
some of them would say: ‘Oh, my! you can’t make
us believe that that ever come off a tree; there never
was a tree on earth the size of that.’ I was determined
not to be beat. 8o 1 sent back, had my men dovetail four
or five long crosscut saws together, and saw about one
foot thick off the hutt of the tree, showing the borings
or one side, and hewed off so as to leave a piece with
tho heart of the tree in the center and 12 inches wide,
moothed off the sawed side with a carpenter’s plane,

cked it aud took it to New York, and fitted it into my
bark shell. Then I said: ‘Now, look at that, and see
how I made it.’ By that timc I was out of pocket be-
tween $3,000 and $4,000, so I sold out to somc English-
men, and they took it to London. 8aid Mr. Hanford:
‘“Now, if Ishould find a mermaid with s tai's, I would
not exhibit her in New York.” Thcy hewed off and
smoothed the upper portion of this fallen tree, and
built a roof over it, and used it for a bowling alley.
There was a staircase of 23 steps up the side of this
trec, near the large end, which reached a little above
the center ; then notches were cut in for the feet to
walk up to thc top. To look off the butt down was
likc looking off the stern of the Great Eastern. There
were about 70 of these monsters in the grove of
about 70 acres, variously named the Twin Sisters,
Father and Son, Mother of the Forest, Father of the
Forest, ete., etc. The Prostrate was the largest in cir-
cumference, and hollow for 7 feet.

In Trenton, N. J., some twenty years ago, I was in
a lumber office, and some lumbermen sat there on a
work bench, telling of some of the big trees they had
seen up thc river. Ihearda number tell their yarns,
and said: ‘“Boys, you don’t call them big trees, do
you? Why, I saw an old hollow tree in California that
a man could riae 70 feet through on horseback, and
ride out through a knot hole.”

One of them got down and took off his old slouched
hat, and said: ‘‘Say, mister, that ain’t the best of a
hat, but it is all I’'ve got, and you are welcome to it.”
The gentleman in the office said that, after I went out,
one of the men said: ‘That was an almighty good
liar.”

I had actually told the truth, but could not blame
the man for calling me a liar. J. E. EMERSON.

.

THE mean annual temperature of the globe is 50°
Fahrenheit.
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RECENTLY PATENTED INVENTIONS,
Railway Appliances.

CAr CouPLING. —James L. Carr,
Henryville, Ind. This device has a coupling pin or bar
pivoted on a cross bolt or shaft, the pin being formed
with two arme, a link-securing arm and a gravity arm.
The bearings of the pin or bar give the coupling great
strength. An entering link lifts and passes under the
pin, which falls by gravity to secure the link, the latter
then being held by the gravity arm in horizontal posi-
tion to properly enter a meeting drawhead. The un-
coupling is readily effected by means of a shaft extend-
ing to the side of the car.

SPARK DEFLECTOR FOR FREIGHT
CaRrs.—Louis C. Terry, Columbus, Miss. Cara loaded
with cotton, hay, and similar articles, especially liable
to take fire, are ordinarily protected by having wooden
strips or battens nailed behind their doors, such pre-
caution being insisted upon by the insurance com-
panies. This invention provides a device for the pur-
pose which may be readily opened or closed, and which
will be automatically held in either of the two posi-
tions in which it may be placed. It consists of a
narrow oblong door carried on a rock shaft, and
adapted to cover the opening between the sliding door
and the side of the car. The door may be folded back
in a recess entirely out of the way.

RAILWAY TICKET. — Richard McCoy,
Creston, Jowa. This invention provides a novel ruled
and numbered ticket, for use instead of what are known
as mileage books, from which portions are cut or torn
off by the conductor corresponding with the draughts
made upon the ticket during successive trips, till the
whole ticket has been used up. By this improvement
the counting or work of the conductor is greatly
facilitated in determining the tearing of the ticket at
the proper place. The ticket may be of any desired
length to take in any maximum number of miles.

Electrical.

ELECTROPLATING VESSELS’ HULLS. —
Alexander D. Buchanan, Long Island City, N. Y. This
invention covers a process and apparatus for making a
metallic deposition upon the entire hull of a vessel, as
a protection thereto. The process cousists in dock-
ing the vessel, incasing its hull in a fiexible envelope
which is filled with a metallic solution, after which
electric connections are made between the solution and
the hull of the vessel. The envelope is preferably made
of canvas with a wire warp, and outer and inner insu-
lating coating, and is made of a size to inclose large
vessels, or beraised up around smaller ones, 80 as to leave
only a small space between the envelope and the hull.

Mechanical Appliances.

‘WHEEL WRENCH AND BoLT CLIPPER.
—Marshall Martin, Walla Walla, Washington. This
machine 18 adapted to carry a vehicle wheel for rapidly
securing the bolts to the wheel tires and fellies and also
to clip the bolts. It consists of a bench or frame on
which is held to slide a wheel-carrying saddle, there
baing a swinging wheel wrench pivoted in the front end
of the bench, and a bolt clipper arranged between the
wheel wrench and the saddle. The wheel wrench is
substantially like that forming the subject of a former
patent granted to the same inventor. The bolts are ali
turned home first, and are all cut off afterward, the
bench bolts for holding the wheel permitting its easy
revolution in order to bring the necessary parts into the
correct position for work.

WRENCH.—William H. Haire, Morris-
town, Tenn. This is a simple, durable and inexpen-
sive tool, consisting essentially of two-pieces. A slecve
is held to slide on the shank, its upper end havinga
horizontal lip constituting the inner or movable jaw of
the wrench, while in the bore of the sleeve is a tooth
adapted to engage the toothed surface of the shank
which constitutes the handle. Ina recess in the back
of the sleeve is a recess in which is a spring connected
with a bolt or block, at all times held in engagement
with the shank. The adjustment of the jaws is quickly
made by pressing the extension of the sleeve to an en-
gagement with the shank, and the operator may, with
the same hand with which the wrench is grasped, run
the sleeve upward or downward on the shank to adjust
the inner jaw to an engagement with nuts, bolts, etc.

PLuMBERS’ TAcCK.—William H. Evory,
Brooklyn, N. Y. This device consiste of a two part
clamp, the parts shaped to fit a pipe and havinga
spring connection with each other, the parts having
base wings adapted to be secured to asupport. The
improvement affords a simple and efficient tack, quickly
and easily secured to a pipe, which wmay thereby be
conveniently secured to an adjacent wall, and will hold
the pipe securely in place.

NuT Lock. — Charles O. Vinyard,
Navajo Springe, Arizona Ter. This nut lock is designed
to lock a series of adjacent bolts in place, preventing
the nuts from loosening after being screwed up. It
consists of a locking plate provided with openings en-
gaging the nuts to be locked, a mut screwing on one of
the bolts having an integral spring arm adapted to en-
gage one of a series of rigid teeth or projections formed
on the locking plate. The several parts can be readily
unfastened when desired by the bending of the spring.
arm. The invention is an improvement on a former
patented invention of the same inventor.

Agricultural.

CULTIVATOR. — Leonard J. M. Nehf
and George W. Mitchell, Sutton, Neb. This invention
relates more particularly to an improved adjusting
device whereby the shovels can be adjusted to suit the
growth and condition of the plants to be cultivated.
The main bYeam is slotted at its rear end, and a semi-
circular frame having a series of perforations is ar-
ranged 1n the slot; the forward cross beam has a series
of horizontal perforations, the rear slotted cross beams
having vertical perforations, and the central beam
having a reduced forward end, and in connection
therewith are provided locking and pivotal bolts, the
construction being very simple and inexpensive, and
very convenient 1n operation.

Sceientific

CoTToN HARVESTER.—William Hodge,
Memphis, Tenn. This is a machine to be drawn over
the field, when the plants are guided into a receiving
box where picker disks are revolved to pick the cotton
from the pod, leaving the plant standing as the ma
chine moves forward. The cotton is carried inward
and taken by brueh disks from the picker disks, being
deposited upon conveyer belts, and taken by elevator
belts, twigs, stems, etc., being removed by a stripping
brush. A brush roll removes the cotton from the
elevator belt into a chute, which conducts it to a sack
held on the platform.

ELEVATOR FOR SELF BINDERS. —
John J. Jones, Pittsfield, Ill. This invention provides
an improved form of élevator belt, at intervals along
tie length of which transverse tubular longitudinally
slotted slats hold folded portions of the belt, rods hold-
ing such portior.s of the belt within the slats, while the
tubular slate near each end of the belt have slotted
edges with onpositely projecting ears, there being ad-
justing straps along the under surface of the belt, and
rivets passed through the ears, the belt, and the straps.
The slats are thus attached to the endless apron in such
a way as to prevent the grain from catching between
the apron and the slats,

WEED TURNER. —John J. Miller,
Bartow, Fla. This is a device adapted for attachment
to plow beams, and capable of being conveniently and
expeditiously adjusted to or from the mould board of
the plow to regulate the amount of sod to be turned
under, the construction being such that the device will
yield and automatically return to its normal position
when engaging with and passing a stump or other fixed
obstruction. A narrow edge of the blade only is
presented to the front of the beam and to obstructions,
thus insuring & minimum of pressure thereon.

Prow. — William H. Myers, Oregon,
Wis. This improvement relates especially to the
construction of plow shares, providing a means whereby
the mould board is fitted with a removable and adjust-
abje plate constituting the lower cutting edge, and
whereby also the point may be removed and sharpened
or adjusted as it becomes worn, there being a remov-
able share upon the forward edge of the mould board.
The invention likewise provides for the simple, durable,
and inexpensive construction of the mould board, its
attachments, and the point and landside,

Miscellaneous.

MECHANICAL CALCULATOR.—Theodore
Mader, Corpus Christi, Texas. This isanimprovement
in calculators having a fixed right angular arm in-
scribed with a scale, a movable arm pivoted to one end
of the fixed arm, and a third scale-bearing arm or bar
arranged at a right angle to and sliding on one limb of
the fixed arm, the calculations being made by adjust-
ing the pivoted and the sliding arm. Accordingto this
invention the sliding bar is held at an angle of about
sixty degrees inetead of ninety degrees, there being also
various other differences of constrnction and arrange-
ment, and a difference in the scales, whereby the in-
strument is adapted for the use of surveyors and civil
engineers, being designed tosolve geometric problems
as well as all proportions relating to ordinary business,
etc.

CorY HOoLDER.—Hans A. Isberg, Long
Island City, N. Y. The frame of this copy holder has
a gnideway in one edge, and a rope is mounted on
three pulleys to travel in the guideway, while the line
or indicating bar is attached to a slide which is in turn
secured to the rope. - The improved device is desicned
for the use of typewriters, typewriter operators, type-
setters, etc., the construction being simple and durable,
and the indicating or line bar may be moved any
desired distance or equidistant spaces as desired.

CAsHE CARRIER APPARATUS.—Joseph
Starr, New London, Conn. This invention relates to
an improvement in the propelling mechanism whereby
caeh or parcel carriers are taken to any desired point
along their track, means being aleo provided whereby
any slack that may occur in the track may be con-
veniently and expeditiously taken up. An exceedingly
simple carrier and latch is adapted to operate upon the
car, while an adjustable trip mechanism uniformly and
positively releases the car at the proper time, the factors
in the propelling mechanism being so arranged that the
moment the trip mech acts to rel the car the
latter will have adeqnate movement imparted to it.

LEDGER, SALES, AND BILLING BOOK.
—James E. Depue, Oakland, Cal. This improvement is
designed to do away with a maltiplicity of books, and
lessen the labor of the bookkeeper, one book being
made to combine within itself three books. The leaves
each have a column or series of ruled ledger blanks or
spaces on its inner end, and corresponding perforated
separable and ruled account blanks on its outer end,
while a series of copying leaves or sheets are bound up
in successive order with the leaves, Each of the sep-
arated accounts or bills bears its own special number,
copied upon the copying sheet when the copy is made,
and the bill is ready to detach and present at any
moment as may be desired.

STRINGED MUSICAL INSTRUMENT. —
Henry Dahlman, Cambridge, Minn. This invention
provides improvements in stringed insiruments, such as
guitars, mandolins, banjos, etc., to enable the per-
former to enrich the accompaniment by playing on ad-
ditional bass strings. An additional set of strings is
made extend over the sounding board, from an auxiliary
head on and facing at an angle to the main or ordinary
head, to exteurion rests or pins on the sounding board.
A rod connects the auxiliary head with the body of the
instrument, and the auxiliary strings extend in an arc
along the rod.

KEY BOARD ATTACHMENT. — Maximi-
lian Brownold, New York City, A locking device for
each key is provided by this invention, a mechanism
for simultaneously locking the corresponding keys of
the several octaves, and a pedal action for simultan-
eourly unlocking all the locking devices for the keys.
The improvement relates to pianos, organs, etc., the
attachment permitting of playing on the keys called
for by the key in which the music is written while the
remaining keys are locked and rendered mute. The

merica,

instrument may also be nsed in the usual manner with-
out restriction as to the use of any of the keys,

Music LEAF TURNER. — Martin A,
McMartin, Raton, New Mexico. This device consists
of a vertically adjustable case adapted to be secured to
a support by a clamping device, a revoluble shaft
pivoted in the case being provided with operating
means, while swinging arms have their inner ends
geared to the shaft, and spring leaf holders are adjust-
ably secured in the outer ends of the arms, The device
may be quickly and securely fastened to a piano, organ,
music rack, or any convenient support, and is adapted
to quickly and accurately turn the leaves of sheet music
in either direction,

StaMP SAFE. — Harry A. Stevenson,
Sag Harbor, N. Y. Thisdevice consists of a small case,
to be conveniently carried inthe pocket, for carrying
stamps in roll form upon a roller, a stamp-protecting
ribbon or band being reeled in connection with the
stamps upon the roller, while there is a spring take up
roller for the ribbon arranged in front of the feed
roller, and a spring pressure roller over the take up
roller, a pawl or stop mechanism controlling the move-
ment of the rollers, and the whole forming an auto-
matic feeder of the stamps.

GUMMING MACHINE. — Hugh Mooney,
Jersey City, N. J. The gum fount of this machine is
suspended beneath a slotted feed table, and revoluble
gum wheels are adapted to deliver gum from the fount
through slots in the table, a feeding mechanism carry-
ing the material over the gum wheels, while movab’e
carrying tapes are arranged in the rear of the gum
wheels. The machine is of simple construction, and
especially adapted for gumming labels or other articles
in which the gum is applied in regular lines, and it is
80 designed that it may be easily adjusted and will
work rapidly.

CONVERTIBLE BATH AND WASHTUB.
—Nellie F. Hurdel, New York City. The main tub has
grooved strips secured to its ends, sliding upon vertical
posts, the tub having also a central transverse groove,
fitted by a removable adjustable partition, with gear
mechanism for quickly adjusting the tub for use as a
bath tub, and as quickly changing it to form two wash-
tubs. Means are also provided for adjnsting it verti-
cally to suit the height of a person washing.

INHALER AND RESPIRATOR.—John A.
Perou, Perris, Cal. This is an improvement in devices
worn to prevent direct breathing throngh the mouth,
the appliance having exterior guards to prevent its
accidentally entering the mouth or throat of the wearer.
It consists of an elongated thin plate having its edges
shaped to conform with the channel between the lips
and gums and teeth of the wearer, and provided with
two pairsof guard limbs that project outwardly and
are then bent oppositely in pairs to lie upon the ex-
terior of the lips when in service.

TREE PROTECTOR. — Thomas W.
Evans, Lecompton, Kansas, This improved protector
for treecs and shrubbery consists of a sheet metal body
having overlapping edges with registering holes entered
by a spring latch, there being lugs on the body near
one edge adapted to overlap the adjacent edge, and a
series of teeth on the top edge of the body. The
cylindrical body thus formed has perforations which
admit air freely.

PoLicE N1PPERS.—Samuel A. French,
New York City. This device has two separable handle
sections provided on their inner adjacent faces with an
undercut or dovetail interlocking rib and groove ex-
tending longitudinally of the shank portions of the
handle and tapering toward their inner ends. A chain
connects the two sections, and the device is designed to
be quickly placed upon the wrist and securely locked.

AUTOMATIC BRAKE. — Giles Bowler,
Layton, Utah Ter. According to this improvement
springs normally maintain the brake shoes of the beam
in engagement with the wheels of the vehicle, cross
levers pivoted to the brake beam being connected by
achain to a sliding draught tree, and thence with
the draught bar. When the vehicle is drawn forward
the brakes are disengaged and remain so until the
vehicle is stopped. An operating means is also pro-
vided to act somewhat as an equalizer, and when
desired the brake may be held permanently out of
engagement with the wheels.

PROTECTOR FOR HORSES' HoOFS. —
Theodore P. Skellenger, Morristown, N.J. This isan
improved packing slipper comprieing a foot plate
adapted to carry a pad, a skeleton wing to one side of
the plate conforming in contour to one outer side con-
tour of a hoof, while a second similar wing has a
hinged connection with the opposite side of the plate,
there being an adjustable connection between the two
wings. The device is designed to prevent snow from
balling under the foot, and affords facility for applying
a galve or ointment when it is desired to treat the
bottom of the foot.

HEARSE ATTACHMENT. — Thomas J.
Weir, Cincinnati, Ohio. This invention provides
means for the automatic coiling of the truck strap for a
hearse, 8o that the strap will be held under tension
wherever the truck may be located in the hearse. The
improvement is especially designed for application to
hearses having a longitudinally- movable truck on
which the foot portion of the casket is placed when
deposited in the vehicle, a strap connected to the truck
and extending to the rear end of the hearse furnishing
means to control the truck.

SToNING KNIFE.—Frank H. Disbrow,
Glendora, Cal. This is a flat reversible knife having
its opposite ends sharpened and provided with round-
ing notches, the knife being held in a holder secured in
a box to be attached to any suitable support. The
knife is not held in the hand, leaving both hands of
the operator free, and the knife is of a form especially
designed to facilitate the stoning of fruit, etc.

GAME APPARATUS. — Myra E. Favor,
Brooklyn, N. Y. In this apparatus a canvas body is
supported upon posts in an inclined position, the
canvas having openings and pockets towcrd which
balls are thrown, the different pockets representing
different numbers and values in & game. The game
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is very simple, and may be played indoors or upon a
lawn,

Notr.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention and date
of this paper.

NEW BOOKS AND PUBLICATIONS.

ACADEMIC ALGEBRA FOR THE USE OF
CoMMON AND HiGH SCHOOLS AND
ACADEMIES, WITH NUMEROUS EXAM-
PLES. By Edward A. Bowser, LL. D.
12mo. Pé)' 252. Half leather. Bos-
ton: D. C. Heath & Co. Price $1.25.

Dr. Bowser is well known as a writer of a valuable
series of mathematical text books which arelargely used
in the best institutions of learning. The chief merit of
the present work lies in the remarkably clear manner
in which the principles are explained and illustrated.
The examples and problemsare numerous and well ge-
lected and provided with answers. The whole work is
inviting to the student, and theaim of it seems to be
torender the stndy of algebra attractive without any
loss of scientific method. Complicated examples are
excluded because they consume both time and energy
which may be spent more profitably on other branches
of mathematics,

A HISTORY OF THE PEOPLE OF THE
UNITED STATES, FROM THE REVOLU-
TION TO THE CiviL WAR. By John
Bach McMaster. New York: D. Ap-

leton & Co. 1892, Pp. xvii, 584.
olume III. Price $2.50.

The completion of the third volume of Professor
McMaster’s important history of the American people
is a subject of congratulation. The period its five
hundred pages cover extends from the Louisiana pur-
chase at the beginning of the present century down to
the first days of the war of 1812 and the surrender of
Hull at Detroit. The story of Burr’s treason, of the
early history of the steamhoat, including the achieve-
ments of Fulton, Livingeton, and Stevens, the first rail-
road, and many other of the triumphs and trials of early
industries are here chronicled. It is out of place for
us toindulge in encomiums on a work which has already
won for itself a place as an American classic. The
period covered by the third volume is full of events of
the deepest interest, and is at once interesting and curi-
ous reading, in view of the political changes that have
ensued since 1812. The author has very positive views
of his own and does not hesitate to show them, which
gives an aspect of life and interest to the book. His ac-
count of the long embargo that preceded the war of
1812 is specially interesting.

" SCIENTIFIC AMERICAN
BUILDINE}__EDITION.

MARCH NUMBER.—(No. 77,)

TABLE OF CONTENTS.

1. Elegant plate in colors of a residence in the Queen
Anne style of architecture, erected for F. S.
Andrews, at Seaside Park, Bridgeport, Conn.
Perspective view, fioor plans, etc. Longstaff &
Hurd architects, Bridgeport, Conn. Cost $7,000
complete.

2. Plate in colors of a cottage at Richmond, Mo. Per-
spective elevation and floor plans. Cost $1,500.

3. A residence at Cleveland, O. An admirable design.
Floor plans and perspective elevation. Cost
about $6,000.

4. A cottage at Gardner, Me., erected at a cost of
$1,900. Perspective elevation and fioor plans.

5. Floor plans and perspective view of a Colonial
house at Portland, Me. Cost $3,800 complete.

6. Design for an ornamental chimney piece.

7. A cottage at Portland, Me. Cost $3,500 complete,
Perspective and fioor plans,

8. Floor plans and perspective view of a very attrac-
tive Queen Anne cottage erected at Babylon, L. I.
Cost complete, $2,800.

9. View of the proposed Odd Fellows' Temrle at
Chicago. To be the most imposing structure of
its kind in the United States, and the tallest build-
ing in the world. Height 556 feet.

10. Sketche® of an English cottage.

11. An attractive residence recently erected at Belle
Haven Park, Greenwich, Conn., at a cost of
$11,000 complete. Floor plans and perspective
elevation.

12. A residence at East Park, McKeesport, Pa.” An at-
tractive design. Plans aud perspective. Cost
about $4,000.

13. A cottageat Asbury Park,N.J. An excellent design,
Cost $5,300 complete. Floor plans and perspective
elevation,

14 Miscellaneous contents: Lawn planting; how to do
it and what to avoid, with an illustration.—A
suggestion for inventors. — Acoustics. — They
bought burning houses,—Timber in damp places.
—The taper of chimneys.--Stained cypress.—Low
ceilings.— An improved woodworking inachine,
illustrated.—A fine machine for cabinet shops,
illustrated, — Swezey’s dumb waiter. — Graphic
representation of strains. — An improved door
hanger, illustrated.—A new woodworking ma.
chine, illustrated.—The baths of Diocletian.—The
Stanley plumb and level, illustrated. — The
Diamond Match Company.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copieg,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illnstrating the most interesting
examples of Modern Architectural Construction and
allied subjects,

The Fullness, Richnese, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers.

MUNN & CO., PUBLISHERS,
861 Broadway, New York.
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The charge for Insertion under this head is One Dollar a line
for each insertion ; about eight words to a line. Adver-
tisernents must be received at publication office as early as
Thursday morning to appear in the following week’s issue.

Wanted—50 second-hand screw-cutting lathes, 8 to 12"
swing, either foot or steam power. Will pay cash. W.
P. Davis, Rochester, N. Y.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
6Spindle Turret Drill Presses. A.D. Quint, Hartford,Ct.
Mixing machinery. J. H. Day & Co., Cincinnati, Ohio.
For bridge erecting engines. J.S.Mundy, Newark, N.J.

Portable and Stationary Cylinder Boring machines.
Pedrick & Ayer, Philadelphia, Pa.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Job lot of small electro motors. Send for circular.
Goodnow & Wightman, 63 Sudbury St., Boston, Mass.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesinstock. IrvinVan Wie, Syracuse,N.Y.

Crandall’s patent packing for steam, water,and am-
monia. See adv. next week. Crandall Packing Co.,
Palmyra, N. Y.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pumps,
acid blowers, filter press pumps, etc.

Split Pulleys at Low prices, and of same strength and
appearance a8 Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

The best book for electricians and beginners in elec-
tricity is * Experimental Science,” by Geo. M. Hopkins.
By mail, $ ; Munn & Co., publishers, 361 Broadway, N.Y.

Competent persons who desire agencies for a new
popular book, of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office, 361
Broadway, New York.

A middle aged married man, a traveled salesman of
experience, now permanently located at Denver, Colo.
(pop., 150,000), where he has extensive acquaintance, de-
sires agency of some Eastern or foreign specialty. Ad-
dress Brewster & Co., Mendota Block, Denver, Colo.

Wanted—We desire to arrange with parties, not
already engaged in the selling of tinners’ machines and
tools, to represent us exclugively in the following cities:
New York, Philadelphia, Chicago, St. Louis, Kansas
City, and San Francisco. This is an exceptionally good
opportunity for young men thoroughly acquainted with
the details of manufacturing tinware by modern ma-
chinery to enter into a lucrative business. Exclusive
territory and control will be given, and bonds to in-
demnify us will be required. Address Stark Machine
and Tool Co., Buffalo, N. Y.

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York.

Free on application.
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HINTS TO CORRESPONDENTS.

Names and A ddress must accompany all letters,
or no attention will be paid thereto. This is for our
information and not for publication.

References to former articles or answers should
give date of paper and‘f)nge or number of question.

Inquiries not answered in reasonable time should

e repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to regly to all either by letter
or in this department, each must take his turn.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
tomay be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

[Zinerals sent for examination should be distinctly
marked or labeled.
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Pressure and temperature ....... .4088
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Watches, oscillation of........... ..4096
WWooden posts, preservation of . .4098
Heat insulation.... ........... 4103
Ink eraser ............... ..4107
Dynamo and wind power..... ..4109
Plaster cast, paint for. .. ......cvvivee cevvenennens 4114

(4086) B. C. J. asks: 1. Would you
kindly answer in your paper the following question:
Do you know of any practical dry storage battery, for
closed circuit work? A. We know of no practical dry
storage battery. 2. Can a storage battery be charged
by an alternating current? A. No.

(4087) R. H. T. writes: 1. I have built
a motor similar to that described in SuPPLEMENT, No.
641. Forged iron magnet with 5 Ib. No. 18 wire on it,
armature 14 coils No. 20 wire, 4 layers, 8 convolutions.
Would I burn out No. 12 plug if I were to attach it to
our circuit of 110 volts, Edison system, or would I in
any way destroy motor? A. The motor referred to is
not suited to the Edison circuit. If placed in the circuit
without using rheostat, the fuse would melt. The resist-
ance of the machine should be increased many times
to adapt it to the Edison circuit. 2. Can I charge
storage baitery from our system above mentioned, 110
volts? How many cells, and what size would I have to
uee, in order to obtain a proper supply for motor? A.
You can charge a storage battery with the Edison
current, but resistanee will be required to prevent an
excess of current from passing through the cells.
About twe cells will be required for the motor. 3.
What is the veltage of motor? A. 6 to 10. 4. Sup-
pose one foot of No. 18 copper wire will carry 44
amperes, will 10 feet carry 440? A. No. 5.1 am a
subscriber to both SCIENTIFIC AMERICAN and SUPPLE-
MENT. What is my best way to get them bound?

Would I have to pay a duty on the price of the bound l

book if I sent them to you? A. We think you could
make arrangements with the customs officers so that
you would be obliged to pay duty only on the binding.
Possibly you can find a book bindery in your vicinity.

(4088) D. B. T. says: Pressure, volume
and temperature are the three elements entering into
all heat motors. I should be pleised to have a few
questions answered concerning these elements and their
variations and the natural laws governing them. Sup-
pose we have a quantity of air in a cylinder whose
piston moves air tight, and without friction. Say one
cubic foot at a temperature of 490° F., and a pressure
of 120 1b. per square inch above the atmosphere. If we
allow this air to expand (performing work) four
volumes, that is to 4 cubic feet, what will be its pressure
and temperature? Next, suppose we now force the
piston back to its original position, what will be the
temperature, and pressure? Supposing in each case
there be no loss of heat by absorption or radiation.
Can any one of the elements, volume, pressure, and
temperature, be varied while the other two remain con-
stant? A. In the movement of the piston as described,
the temperature, volume, and pressure are all changed
in terms of the absolute ternperature and absolute pres-
sure. No one can be changed without a correspondiug
change in both the other elements, although not always
in the same direction; decreasing the volume increases
the pressure and temperature and the reverse. With
a volume fixed by the piston, change of temperature
changes the pressure only, while with a free piston the
volumeis also changed. The details of these changes are
complex, and require more study than comes within the
gcope of Notes and Queries. See SCIENTIFIC AMERICAN
SUPPLEMENT, No. 279, for a valuable table of the con-
ditions of pressure, temperature and volume of com-
pressed air for each pound of pressure up to 100 pounds.
Also No. 799 for a valuable illustrated lecture on com-
pressed air and its properties; 10 cents each mailed.

(4089) E. A. K. writes: 1. I have ten
6 by 8 glass jars and ten 3 by 8 porous cups. Now, can
you tell me how I can make ten batteries or cells, using
the above and sheet zinc and electric light carbons for
elements? I want to construct them so as to get the
most posgible current, A. Paraffine the ends (only) of
the carbon rods by heating them and rubbing on
paraffine, allowing it to soak in. Areange two or three
rows of the rods in a mould, and cast lead around the
paraffined ends. Connect the wire with the lead by
means of ascrew or solder. Probably you will find it
both cheaper and better to use carbon plates. The
sheet zinc should he from 1§ to ¥ inch thick, and well
amalgamated. 2. How many hours would such a bat-
tery run? A. With constant use it would probably run
four days with fairusage. 3. How much current does
the sewing machine motor require which is described
iu *Experimental Science ¥? A. 10 or 12 amperes, 4.
Would the above batteries run it? A. Yes; connected
2 series of 5 each in parallel.

(40900 W. F. W. writes: 1. I notice
that Remsen’s late Chemistry and other recent works of
that kind give the following reaction when hydrogen is
evolved: Zn + Hy804 = ZnSO, + 2H. And in all
other equations showing two atoms of free hydrogen,
they appear as 2H instead of Hj as the earlier chemis-
tries give. Prof. Remsen does not believe the hydrogen
atom and molecule to be identical, for he gives the
hydrogen molecule as Hy in another place. TUnless the
first is an allotropic modification, I cannot see why it
should be given 2H. Please explain. A. Tn writing
formulas as a rule nv attempt is made to indicate
molecutes of elements. Thus in the formulas you
quote 2H is no more incorrect than Zn. The hydrogen
molecule must be at least Hg, possibly much more, and
the zinc molecule must be Zn, and possibly much more.
2. Is the space above the mercury in a thermometer a
vacuum? If not, does it contain air or mercury vapor?
A. It contains a trace of vapor of mercury.

(4091) T. S. asks for a simple way of
giving small articles of lead a coating with copper; the
covering required to be only of the thickness of tissue
paper. A. You will require a battery of one or two
(_:ells with a sulphate of copper bath.

(4092) W. M. B. says: Please inform me
as to the cause of black specks appearing on silver
prints. The bath which I use is very clear and the pa-
per of good quality. Please state cause and how it may
be overcome. A. The specks are caused by the bath
being too acid. Neutralize theacid with a small amount
of ammonia. Consult a professional photographer in
your vicinity.

(4093) J. M. Mcl. asks: What progress
is being made in the Nova Scotia ship rallway? Also
are they still at work on the tunnel they were cutting
under the Hudson? Also give a constant clastic force
of 8,000 1b. pressing on a radius of 7 in. What horse
power will it produce? These are the flgures approx-
imately. I especially want to get the most convenient
formula where just these data are known? A. Work on
the Chignecto ship railway has been suspended, wanting
funds. Ditto work on the Hudson River tunnel. Both
expected to resume soon. A constant pressure, a8
stated, has no significance in horse power without
motion. If the circumference of your radius moves
under the constant stated pressure at 200 feet per

8,000 b, X 200
———— = 484 actual horse

minute, you will have

power.

(4094) T. M. says: In blowing out a
boiler, does the water pass through the blow-off pipe
with more or less force than there is in the boilers?
With a 2 in. blow-off pipe 18 in. down from bottom of
boiler, then conncct with 2 in. feed pipe 10 ft. from
check valve, 5 ft. from blow-off valve, 6 in. from blow-
off turn, with elbow 2 ft, to sewer, what is the force
or pressure at elbow,and at the sewer, 40 to 50 lb.
preseure on boilers? A. The oaly additional pressure
at the end of the blow- off pipe is due to the hydrostatic

head of water or 0°43 of a pound for every foot height |

between the water level in the boiler and the end of the
tlow-off pipe. This is more than counteracted by the
friction of the water in the pipe while blowing off,
the open end and freedom of exit making the pressure
in the pipe much less than the boiler pressure,

(4095) C. L. asks: Is there any solution
pluced upon the inside of a mould in which plaster of
Paris may be cast to prevent it from adhering to the
mould when cast ? A. Use olive oil or soapsuds.

(4096) D. B. T. writes: You have, no
doubt, noticed watches oscillating while hanging on
the file at jewelers’. Why do these watches oscillate ?
They seem to be an anomaly. Motion is usually com-
mubicated from a stationary base, but these watches
seem to have their hase of motion within themselves.
Please explain their modus operandi. A. The slight
change in the center of gravity, due to the motion of
the escapement, tends to set the watch in vibration.
One movement of the escapement does not produce any
visible effect. The action is cumulative, like that of
destroying a bridge by the march of soldiers. The first
impulse produces little effect. The effect of the second
is added to tke first, that of the third to the second, and
80 on until the maximum is reached. It is essential
that the watch be very declicately suspended.

(4097) T. H. asks: 1. Where Zwicker’s
‘** Engineer’s Companion 18 published. It treats of
setting of valves of engines, etc. A. We can supply
Zwicker’s ** Instructor for Machiniste, Firemen, and
Steam Engineers.” Price $1, by mail. 2. Which is
the proper way to set a globe valve, antd reason for so
doing? My method is having the pressure against the
seat, but have been told different. A. Always eet a
globe or angle valve to shut against the source of the
steam. This always allows of packing the spindle
when steam is on. 3. Is there any good book published
on setting the valves of the Corliss engine? If so,
where, and what price? A. We can supply *The Cor-
liss Engine,” by Henthorn ard Thurber. Price, $1 by
mail. Also Halsey’s ** Slide Valve Gears,” price $1.50.
4. What is the cause of having a T. H. alternator spark?
It seems as though fire was coming out of the arma.
ture (inside), and has a strong smell of burned rub-
ber. Would the dampness of the room after being
mopped cause it? A. You have a short circuit, we pre-

sume, somewhere. Investigation only could show
where. The dampness of the room has nothing to do
with it. You should have it attended to at once, ae you

are spoiling the insulation evidently.

(4098) W. E. T. asks: 1. What effect
would dipping or saturating oak posts in lime water or
a strong brine have on them in the way of preserving
them from rotting after being put in the ground ¢ A.
The cheapest process for preserving posts, and probably
the best, is to soak the ends in a nearly saturated solu-
tion of sulphate of iron (134 Ib. of the crystal sulphate
to 1 gallon of water) for 24 hours. 2. Which would be
the best, lime water or brine ? A. The most convenient
arrangement for this work is to use a tight hogshead
with one head out, set it on end and pour the solution
in about 6 inches deep ; then fill the hogshead with the
posts. Repeat the operation each day, until the re-
quired number of posts are treated. The setting can
commence at once. Oak timber treated in this manner
is known to have lasted 30 years in damp mines, where
2 years is its life without treatment. 3. What strength
of each solution, and how long should the posts stand
in the solution to insure the best results ? A. If the
posts are pointed, the solution should be made deeper
than 6 inches, so that when the hogshead is filled with
posts the solution will rise to 2 feet in depth. 4. Do
you know of acheap way to preserve oak posts from
rotting ? I have charred them and dipped in coa] tar,
but it is too expensive.

(4099) E. F. H. asks: Is a vacuum
power ? What is its chief advantage when used in
connection with the steam engine? A. A vacuum is
power when applied against atmospheric pressure. It
adds about 13 1b. per square inch to the work of the
piston, and in proportion to the mean engine pressure
on the steam side is the measure of economy.

(4100) E. W. asks: 1. How long will a
Buneen cell, 1 pint, last, run steady on a motor for 13
hours at a time for 6 days out of every week ? A, If
the motor has a high resistance, the cell might operate
for a week with the renewal of the electropoin fluid at
the end of the third day. If theresistance is small, the
cell might fail in ten hours, or it might run forty hours,
all depending on the amount of currentused. 2. Will
a1-16 h. p. motor run a canoe ? A. It might at a very
slow speed. You cannot expeet much from a motor of
less than 3§ to %4 h.p. 3. What is the voltage of a 1
pint Bunsen? A. Two volts. 4. T have an Edison
lamp, 4 candle power. How many 3§ pint Bunsen cells
will be required to run it? A. Three to four.

(4101) T. B. P., Jr., asks: 1. I have just
made a spark coil. My method was as follows: The
ingide of a bamboo rod, 7-16 inch in diameter, I filled
with No. 16 softicon wire. Therod is 816 inches long,
On this I wound five layers of double covered No. 16
copper wire. Theterminals of the wire I connected
with binding screws on the end pieces. On putting the
coil in circuit with aratchet burner and four cells of
Leclanche, it was found that there was scarcely spark
enough to light the gas; so the spark coil was removed,
and in its place an iron bolt, 5% inches long, wound
with 16 layers of same wire, was substituted. This
arrangement produced a spark fully twice the size of
the other. What is the matter with the first spark coil ?
I had always understood that a core of iron wires was
preferable to a simple bolt. A. IL the first instance
your wire was too far from the iron core. 2. Would it
be possible to converse by means of two telephone
receivers if the binding posts were connected each to
each, or would it be necessary to introduce a cell or
more of battery? Please let me know if communication
between two rooms in the same house could be ‘had in
that way. Also if the steam pipes would answer as one
conductor ? A. The receivers can be used in the man-
ner proposed. The sound will be weaker than when
a transmitter is nsed. 3. How many cells of open cir-
cuit bastery are required to successfully operate an
automatic gas lighting burner ? A. Four orsix.

(4102) J. G. K. asks: 1. The height of
a column of water to equal one pound pressure per
square irich at sea level. A. 23003 feet. 2. The height
of a column of mercury to equal one pound pressure
per square inch at sea level? A. 3'0408 inches. 3.
The mean pressure of the atmosphere at sea levei, and
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the height of column of water it will support. I find
different authorities do not agree on thissubject, aud
would like to get, in your opinion, the rearest correci.
A. The pressure of the atmosphere when the barometer
is at 30 in. is 147 1b. per square inch. The height of a
column of water at 14°7 1b. pressure and 30 in. of the
barometer is 33'947 ft. 4. What would be the cubical
volume of a tetrahedron or four-sided body with all
sides equilateral triangles, whose edges are 2 in. long,
and the formula for working it arithmetically? A. For
the volume of a tetrahedron multiply the linear edge
of one ride by 0°11785 for the volume or contents. The
formula is a mathematical one. You will find a table
of all the conditions for computing the elements of
polygons in Haswell’s ** Pocket Book,”” $4 mailed.

(4103) D. L. asks: What materials give
best results for insulating heat and cold in refrigerators,
Which is preferable—charcoal or mineral wool? I am
about to make a refrigerator, and I have very little ex-
perience along this line, I will also be very much
obliged for any suggestion in regard to construction to
attain the best result? A. In large refrigerators and
cold storage rooms, the best practice is to line the space
with paraffined building paper and fill in with dry saw-
dust. For house refrigerators pulverized and mineral
wool are both used. The mineral wool if properly
packed is the best non-conductor, but charcoal makes
the sweetest refrigerator, as it absorbs any odors from
dampness that may accidentally get into the insulating
space. In large refrigerating rooms the insulating
space should be 6 in. thick. In household refrigerators
246 10 3% in. space, according to size. Themethod of
construction you will readily understand by examin-
ing the refrigerators in use.

(4104) J. P. asks: 1. I have a C. & C.
one-eighth horse power electric motor to be run in con-
nection with a plunge battery. The carbons and zinc
were allowed to remain in the solution for some length
of time, and have become covered with a thick coating,
80 that they are in one solid mass. How canI get the
carbons and zinc clean again? A. Soak them in hot
waler for a few hours. 2. If I runthe motor by a pul-
ley from a watermotor, how many lamps of 16 candle
power would the motor light? A. The voltage of motor
would probably be too low for anything but small lamps.
3. Could I connect the electric motor with the wires of
Edison’s system of, incandescent lighting for houses, so
as to run a lathe or sewing machine, and if so would I
have to reduce the power in any way, and how? A.
No. The motor must be differently wound for the
Edison circuit.

(4105) J. -H. G. asks for the cheapest
and best method to extract the metal from the scum
and skimmings from spelter, used to galvanize steel
wire; it looks like dark yellowish ashes and is very
heavy. A. It will not pay. The substance is princi-
pally oxide of zinc. Distillation with charcoal in a re-
tort is the method of reduction,

(4106) N. B. R. writes: 1. I am build-
ing the dynamo described in SuPPLEMENT, No. 161. I
have No. 16 B and S gauge single-wound cotton-covered
copper wire for the field magnets. Is the insulation
complete enough, or would it be better to paint each
layer of wire with shellac before winding the next
layer? A. The insulation will be sufficient if thin paper
is placed between the layera. 2. Would No. 16 wire he
as good as No. 14 for connecting the c¢ommutator
springs with the binding posts? A. Yes.

(4107 R. L. W. asks for a good ink
eraser. A. Try a saturated solution of oxalic acid in
water. The red inks are made of various bases; for the
color, as Brazil wood, cochineal, and aniline red. The
aniline red may be removed by alcchol acidulated with
nitricacid. Javelle water is good formany colored inks.
—From the **Scientific American Cyclopedia of Re-
ceipts.”

(4108) C. E. A. asks: Can you give me
any planfor the cheap production of cyanide of am-
monium ? Have tried the passing of the ammonia gas
over heated charcoal, which does not seem to give the
desired result. A. Heat sal ammoniac (ammonium
chloride) and dry potassium ferrocyanide together in
a loosely closed-flagk or retort. The ammonium cyan-
ide volatilizes and condenses in crystals. The work
is very dangerous on account of the poisonous nature
of the compounds.

(4109) A. W. B. asks: Is it practicable
to have a dynamo (one to furnish eight 16 candle power
incandescent lights) run by a windmill? If 8o, how large
would the windmill have to be, and what size dynamo
would be necessary? As the wind might not furnish
power enough at all times, how many storage cells
would be necessary to store enough electricity to run
the lights four hours, etc.? A. It requires a full horse
power to run the dynamo. You would need from 8 to
12 storage cells.

(4110) C. A. G. writes: 1. Take an elec-
tric current : A man could readily see that the deflec-
tions of a galvanometer were not in proportion to the
current. So who made it, and how was the discovery
made that the currents were proportional to the tan-
gents ? A. Inthe tangent galvanometer the needle is
go far removed from the coil that the lines of force
passing through it- are virtually parallel. The earth’s
directive action on the needle varies with the sine of
the angle it makes with the magnetic meridian, the
action of the lines of force due to the current is propor-
tional to the cosine of the angle. The inteusity. of the
current producing a given deflection underboth forces
varies with the sine divided by the cosine or with the
tangent of the angle. 2. Taking the law that the current
is equal in all parts of the circuit (which I suppose
means that it is equal in voltage and amperage), how
can there be any difference of potential in any part of
the circuit? A. Voltage is not an attribute but a cause
of current; therefore your supposition is wrong. As itis
the cause of current, any two points on a circuit in action
include between them a fall of potential, as the cause of
or force producing the current in such part. 3. Givena
current: Now,on one galvanometer say it registers 5°,
on anotter 8°, must there not be a standard method of
conveying the current around the needleso as to make
the deflections equal for equal currents,on different gal-
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vanometers? A. There is nothing absolute about a gal-
vanometer, except those of special construction. Gener-
ally they have to be calibrated before their readings can
be interpreted directly. Galvanometers can be and fre-
quently are (as in ammeters and voltmeters) constructed
for uniform readings for given currents. 4. About how
many heat units are there in a cubic centimeter of zinc ?
A. In convereion into oxide it will liberate 121 kNo-
gramme calories. 5. I have made the motor described 1n
SUPPLEMENT, No. 783, and it worksto perfection, go-
ing so fast it hums. Now, as I understand it, the centers
of greatest attraction on the field magnets are right next
to the coils; therefore, the armature revolves, being at-
tracted on one side and repelled on the other. Am I
right? A. Yes. 6. Onthe motor referred to, one side
of the armature is positively and the otherside nega-
tively magnetized, is it not? A. Yes.

4111) W. H. W. asks: 1. Will you
pleage inform me through your paper what is the differ-
ence between nitrate of silver and oxide of silver, and
now each are formed and what are their characteristics?
A. Silvernitrate is a compound of the nitric acid radi-
cal and silver, and is made by treating silver with ni-
tric acid. It is a white solid, fusible and known often
as lunar caustic. Silver monoxide is a brown powder
formed by precipitating the above in solution with
caustic alkali. 2. What is the subatance called salicylic
acid and how formed, and in what way is salacine con-
nected with it? A. It is ortho-oxybenzoic acid, CgHy
(OH)CO H. 1Itis made by heating sodium phenate in
a stream of carbon dioxide. It occurs free in the
flowerr of Spirea ulmaria, and as a methyl ether in oil
of wintergreen. Salicin s a glucoside, C;3H,;30;, not
directly related to salicylic acid. It is contained in the
leaves and young bark of the willow, poplar, and other
trees. Your other questions we cannot nndertske to
answer.

(4112) A. C. writes : 1. Lastyear bought
Hopkins® * Experimental Science.” Constructed mo-
tor as therein described, page 497, etc., using cast iron
magnet; did ngt double number of coils and convolu-
tione; used field magnet just as it came to me from
foundry. Should four volts make snch motor move
sufficiently to test accuracy of winding and connections?
A. The voltage should be sufficient to overcome the re-
sistance of the machine. The amperage must be great
enough to produce the power. With an E. M. F. of 4
volts and 4 or 5 amperes the motor should work very
well. 2. With what degree of accuracy should halves
of magnet be fitted together, and if inaccurately fitted,
can failure to respond to four volts be attributed to that
cause? A, The joints of the magnet should be as per-
fect as possible. Your trouble was probably due to
insuflicient current. 3. What is the difference if, in
winding armature, the terminal end of each of the
twelve coils comes from the inside (or under) of core in
place of from outside, as in illnstration, page 5007 A.
No difference,

(4113) T. D. W., Jr,, asks: 1. What
kind of battery is required to run the electric tray
illnminator as described in the SCIENTIFIC AMERICAN,
vol. 1xv., No. 21, page 329? I wish to construct one of
one or two candle power incaudescent lamps. What
kind of battery and how mnch would it cost to run
the same for a year? I would not use it every day, but
only once every now and then. Sometimes it is a
month before I will take a picture, A. Use 4 or 6 cells of
Leclanche battery or 3 or 4 cells of Fuller. The cost is
very small when the battery is used only occasionally.
It would not cost more than 50 cents per year after the
batteries are provided. 2. 1s the flash made by the
flash light (described on the same page as above) in-
stantaneous or does it require a time exposure? Is the
lens left uncapped and the flash made, or is the flash
made and the exposure made a time one? Also what
number of Seed’s or Cramer’s plates should be used ?
A. The flash is instantaneous. Use the quickest plates.
The lens may be left uncovered. 3. Will beeswax do
a= well for lining a tray for silvering paper as paraftin ?
A. Yes.

(4114) J. B. M. asks: 1. I have some
statuary made of composition (sample inclosed) having
a similar appearance to Rogers groups in finish. The
outer coating or finish is wearing off, giving them a
soiled, spotted appearance. What can I use to restore
this brownish, or drab finish? It is a dead color, not a
gloss. A. Give it a coat of paint made of white
lead, raw umber, a very little oil and turpentine. Tube
colors such as are used by artists can be used after
thinning with turpentine. 2. What will restore the
gloss to frame work of a type writer that has become
dull? A. A thin coat of hard drying japan varnish.
A fine quality of furniture varnish with refined lamp
black added is sometimes used.

(4115) J. A. P. writes: 1. I have a boat
12 feet long. What size motor would it require to run

5 or 6 miles per hour? Would two simple motors like
those described in Hopkins® *“ Experimental Science ™
answer? A. You will bardly get more than three miles
an hour with the simple motor. 2. How many cells
storage battery would it reqnire? A, 12 cells. 3. How
many square feet of poeitive plate would it require to
each cell? A. 2 or3 square feet. 4. How can I anneal
cast iron? A, Imbed in blacksmith’s cinder and oxide
of iron and heat in closed iron boxes to redness for
several days. 5. How much current does a storage bat-
tery receive in circuit with a 16 candle power 110 volt
lamp? A. Half an ampere.

J. N. L. says: Kindly give me a receipt for an ink
eraser in liguid form.—-C. R. D. says; Will you please
give me a good receipt for making soldering fluid to be
used in jewelry?—F. C. A. says: Tell me of a cheap
substance that can be melted and run into moulds and
become hard like rubber when cold.—A. F. J. says:
Will you please let me know how to dissolve amber in
some quick drying eolvent, go as to dry about as quick
as shellac in alcohol?—G. B. B. asks for a copying
paper.—J. H. says: I noticed the article on cement for
metals made of zinc oxide and zinc chloride. Won't
_you kindly let me know how it 18 prepared *—W. W.
.G. says: Pleage inform me what is generally used in
-making plaster of Paris monlds, and how to mix it.—
-C. A. B. asks: Can you inform an old reader of what
#hat compound is, and the manner of making it, that

rubber hand’stamp manufacturers use to take their im-
pressions of the type in?—W. B. R. asks: Can you tell | cagh naq o oo o FInCK. oo ... ... voneenn 469,896
us in your paper the kind of rubber cement that is used | Cash drawer and recorder, E. E. A. Laves .
on the back of felt letters by which they are stuck to
cloth, simply by running a hot. iron over them? What
is the cement made of and how is it applied to the felt? | Cereals and products
—W. M. says: I should like to know of some washing | & Chain cutter, N. BA (,),léy
preparation.—C. J. M. says: Please answer through chalr See Reclining chair.
your Notes and Query column how to make colored
crayon for the purpose of rough sketching on paper.— | Checkrein holder, G dh
A. D. says: If it is not outside your province, will you { Chimne ey, b heatm S T. H
kindly give me the recipe for making koumiss out of | Chuck, lath e
cow’s milk?—P. C. asks for a reliable washing com- N
pound.—G. W. S. asks for a formula for & benzine-re-
sisting preparation to apply to corks.—F. C. & Co. ask | Clasp. _See Shoe clasp.
for a burnishing ink for the use of shoemakers.—A. B, | Clasp, Kuchler & Fischer
C. says: 1. Pleaseinform me how carbon paper such as
used with the typewriter in making transcripts is made, | Sloth cutting machine, C. B, Fulton
2. How can typewriter ribbons be renewed or re-inked?
Answers to all of the above queries will be found in
the ** Scientitic American Cyclopedia of Receipts, Notes | Goke oven, H. Kennedy
and Queries,” to which our correspondents arereferred.
The advertisement of this book is printed in another 800]"
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Clamp. See Beam clamp.
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Cuff link, A.

Anexperience of forty years, and the preparation of | Culinary vessel S Wllllams
more than one hundred thousand applications for pa- | Quitivator, J. Rirby..........
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un- | Cut-off, water spout, t, P. W.
equaled facilities for procuring patents everywhere. A cutt
synopsis of the patent laws of the United States and cll Cyllnder lock H. Morton...........
foreign countries may be had onapplication,and persons | Dandy rolla,wxre gauze f‘)" B

ing

Dash pot, Harris. .

contemplating the securing of patents, either at homeor | peaq fight, A. Mc Dou all
abroad, are invited to write to this office for prices, | Dental eater. W.8

which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address | Display rack, A. L. E
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Brcad- | Ditching machine, L.

Door check, H. R. Frisbi
Door check, T. D. Morris

For which Letters Patent of the
United States were Granted Electric elevator, C. J.

Electric meter, J. J. Woo
March 1, 1892

Electric motor controlling device, A. L. Parcelle. 469 71
Electric ]ilaster, galvanic, J. W. Shuits 69,796, 469,
distribution, system of, W. Stanley. Jr. 469&)9

AND EACH BEARING THAT DATE. |Electrical translating devices, adjustable suspen-

ee (Pereal rier.
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Electric machine, ynam(&,

Electrica
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[See note at end of list about copies of these patents.] ectroler, o Ele(étr‘c eleva tor
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L € Stump extractor.

Adyertising sign, J. O. Belknap.
Aging whisky, apparatus for, . H. Halligan...... 470,121 xtractor.

Altar for sacramental purposes, househo. L. C. Eyeglass holder, E. B Wllmarth

B
Annunciator, electro-magnetic, F. W. ‘Dunbar. . . 469,995 | Farm e,Jd. R. Means.
Armature windlngfor dynamo-electrlcmachlnes. raucet, R. ebb
.................................... 469,917 | Faucet. filtering, H. H.
c- Fence machine, wire, J. J Ha ITig
fences, stay rod clip for wire, R. E. Pol
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d manufacture of pure
Auger, earth B. Lane..
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0. C. Ha.ll
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Baling press, A. A. Gamble
Ban d cutter and feeder, A. A Booth
Barr el hoist, Kimmel & Keck
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469,778 | Flour bolt, Smith & Clark.....
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ent, R. W.
es, chlld’s seat for, C. Weinedel.
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W. Hammond..

drich
ame bogrd Match board.

See Water tube boller.
Boiler or other furnace,

Boiler tube, H. W. Althous
Boiler tube seraper 0. Borchar
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Book or case for exhibitin

Boot or shoe heel, E. D. Mi
Boot or shoe sole, J. G

Boring machine, A. McDougaIl
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msg 3; A. Warth.
ee Journal box.

Pie box.
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Cable grip, A. H. De Ca:
Cable systems, distributing box for, C.H. Wil-

Can fllling machine, 3. T. Cox
Can labeling machine, C. E. Newell
Can labellng machine, J. C. Taylor et al.
Can opener, A. Ward
Can opener, A.T.

Car coupling, 1 Neckerman. .
Car coupllags, spring box £o

Car door, ventllating

Car starter and brake,

Car ventllated, JDW. Hartin..
es. ...

Cars, power transmit.tlng ‘mechanism for,
0

Card case, R. Benner
ine, Dobson & A
Carpet stretcher, Q. Dahl
tcher, A, H. Mlkese

gearlnx 'Doland.
Ca.rrlaxe p, . Conbo,
Carr!

am{ package carrier. Veloci- Jack. See Llftinxjack. Wagon Jack.

C. Tl‘lvls..-......n.u

Elevator, 8. E. 8
End gate, wagon, F. B.

470,168 Velten
ertilizer feede:

W
469,784 | File, letter, C. E ) Jewell..

Firearm magazine, J
""""""" . ,907 | Fire department use,
... 469,703 | Fire escape, C Yls‘lhl'en raut..
Sée Hlectric batter%v Voltalc battery. Fishing reel, N. J Fe ix.....
. Canby............ 470,102 | Fishing reel, E, 8. Holmes. .

410,111 | hackling, J. Cardon..

fork. See Pastry fork.

Frame.,

Furnace attachment, E,
Furnace door, T. H. C

Furnace grate, L.

Gauge. See Leather gaug

e.
Bolt and nut fastenlng device, H. B. Curry........ 469,993 | Galvanizing metal tubes or bars, Thomas & Hill-
Book, manifold memorandum, E. K. Bottle,

Gas, burner, H. Kennedy..

69,974 Wire

... 470,118 | Gong signal, J. C. W

...... 470,051 Graln scourin Eg po]lshln;z, and separating ma-
Broom bolders, machlne for maklng sprlng wlre, chine,

M K . 469,011 | Grain separator, W H. Schulte.
469,990 | Grinding machine, R. J. Christy..
470,003 { Gun, breech-loadmg qmck-ﬂring, T
469,982 Gun’ carriage or mounting, J B. G. A, Canet.

Russell

Hame fastener, J, Ingells
Hammer, tack, W, Jac
Hammers, nail or tack

Hammock spreade:

ve 469] Harvesting and rea
470,087 ment for, Z. M.
470,024 | Hay rack, H. M. P

. 470,071 | Hinge, W. S. Gillespie
469,794

. 469,716
469,829 Wire

Ice machlneé 008 &
Indicator. See
indicator.

Inhaler, H. P. Roberts..
In, ector double—aetlng,
Inkstan . W. Galbreath.
nsectlclde H. Berkefeld.
nsulator, C. N. Hammond.

,964 | Iron. SeeSmoothing

Jar. See Butter jar.

eeestecrccssennaans 469, Jar fastening, W. Teamer........ccces
Journal box, A. C. 8t11800....c0vueyree
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Case. 8ee Card case. Iﬁ‘ult packing and ship-

Caslrs or barrela tap hole "protector ,

.Z 4
treatina, E. V. Donelson

Chairs, foot rest for, J. J. Hogan
Change delivering devlce C. l{ F

urn, ar
Ci reait lnterrupting devlce, A.

Clock, electric alarm, J. Yungbauer...
Closet. See Deslccatlng closet.
Locomotive engine, A. R. Cav!

ournal box, W, 0. Wakefleld..... eeee 469,730
itchen cabinet, W ThOMDSON. . ..eueuevesnnnszenss 469842
nittin machln“ “or ribbed worl:, F.
... 469,694
Knob attachment W. E. Sparks.. .. 469,
Knob fastenin door,J H. Ormsby X
Ladder, step, 'H.D. Slnccnnes ........ . 469,751
Lamp, miner’s safet B. Harrid et al 469,913
Lamps, electric ligh atttachmcnt for, R.C. Put- £10.008
DAM. .coovierereeansannonns . . ... 470
Lasting tool, K. Gubring.. 469,854
Latch, J Marks............ 863
Lathe, Dahlgren & Svensson.. . 469,813
Lathes, gauge for screw cuttin; . 470,142
Leather gauge, F. Clar! . 469,680
Leveler, road, A. Zoldoske . 469,956
Lifting J TY.. . 469,832
Light. See Dead light.
Lightning arrester, Scott & Wurts. . .. 410,013
qh d meter, automatic, M. E. Rei 69,793
Lit oxraphlc plates, manufacturlng, 0. Kinder- 46904

-DDCk- See Cylinder lock. Nut lock. Permuta-

tion lock. ~Switch lock.
LOCK, J.H. ShAW. ..ovvrueriieeeieieireneananns 469,951
Locom otive, electrlc, T, L. Wilison. ﬁ'ﬁ

Coal slack, burning, W, A". K,
Cock and ¢heck val ve, combined stop, C. F. Ki
Coke, apparatus for quenching, 1. R. 0sbou4x("n,867

Ludricator, E. McCoy

Lubricator, Taylor & Edwar

ﬁunﬁ testing machine, coin-controlled, L. Donne 469,
ac

Commutator br ush and holde y
See Tumbler coolern
press, F. E. Davenport..

R T L T
Mail bag catcher, Winsor & Cummmgs
Mail pouch loop, Taylor & Purdly..
Malting apparatus, A. Demlnger
Match board, J. Wright.........
Measure, hqmd J. J Hove .
Medicinal extract, R. A. Chesebro
Metal planers, work holder for,
Metallic vessel seam, E. G. West.......
Meter. See Klectric moter.

Cultivator, B. F. Young et al
Curtain mover, I. M. Askren

ong. .
Cutter. See Band cutter. Chaln cutter.

Milk receptacle, J. M. O’Nei
Moulding machines, work holder "for variety, E

Desiceating closet, J. A. Wills cesene
Digger. See Potato di gger.

vner
400§motlves, propelling gear for tramway,

cott..... * 410,08

Looms, picker check for, R. W. Andrews.. . 469, 671
Lubricator. See Axle’ lubricator. Force

lubricator.

. 470,163
470,085

lnety, startlng and stopping mechanism for,

aﬁnet electrn A. D Ayres.
L. Bassett.............

Water meter.

Flint, Je..vevennnns 469,938

Motor L. C. Atwood .
Mower attachment lawn, J. L. Bieder.
Muff, C. Boo 470,100
Mufr'bed, E Goldman 470,044
Music leaf turner, H. 8. Brewington. . 470,151
Music leaf turner, O. W. Catlin 831
Musical lnstruments, coin-controlled device for,

Nail driving machine, R. Ashe.
Nail machine, C. 1. Houghton..

Dredgesédlp er for, J. Van Pajtten .
Dust collector, A. C. Brantingham

INDEX OF INVENTIONS |5 % gn. ¢ C Koo,

G. i
Dynamo or motor, R.C. Klntzlng
Electric battery, 1. Ortelli.......
Electric clrcuits, fuse for, Scott & Wurts. .
Electric conduit, under,; {ound E. P. Robbins
urgeon

I’ackm case, G. B. Hussey
Pan. See Dust San Evaporatlng pan.
Pantograph, L.

Paper feeding machinc, T. A. Briggs
Paper or other fabrics, apparatus fo

Paper roll fixtu . H. Hic
Pasting macblnes, automatic foul

New

Pastry fork A. M. Mangin.
Pen, muntaln A.F. Sperry
Penholder, T. O. Earle...
Pencil. L. H. Sondheim

Pencil, lead, L. H. Sondheim..
Permutation lock, C. A. Dorn......
Photographic roller holder. G. J ones.
Piano, C. Van aag n..

Pie box, A. A, Whiting.. .
Pill machine, J. R. Witzel............
Pipe. See Blowpipe.
Pipe flasks, core seat for, R. Morgan
Pipe wrench, ¥. L. George.
Plane attachment, A. J. Ferri

h .
ne, See Carding engine. Locomotive en-

Planter, corn, L. Scofleld...
Planter, seed, J. A. Stone

.. 469,966 | File, letter, C. F. Lo mb. o Plow, W. Strait...........

rlin LA

Bail ear and cover fastener, G. D. 8trayer......... 470,147 “lrearms ector mechanlsm for breech-loading,
.. 469,737 Co AoKIDZ. oottt 4
vehicle for, C. T. Holloway.

Flax. etc., machine for breaking, scutching, and

Fountain, portable lawn, W. N. Best.
Fountain, stage, C. A. Dunla)
See Refuse carrier
Fruit gatherer, O. L. Danforth
Fruit packing and shipping case. C.
ituminous rock, method of an paratus for Tuit receptacle ventilator, J. P
Bit kK, thod of d_a f t Fruit tacl tilator, J. P.

D.Genovese

Nail machine feed mechanism, M. 470,149
Nail rolling machinery, M. Altme; 470,150
Ncedle employed in the mam Roture of feited
sabrics, C. A. Whipple . 469,762
ut, J. H. ‘Burdlck..... . 469678
Nut lock, H. L. 469,924

Sto! ..
N utlek,J. W. Wlllcoxou .. 470,088
Organ, H. Janes..
Oraans. octave couplerfor folding keyboards for,

F. W. Hed geland . 469,69

. Feldon

Plow, reversible, W. F. Sweet........
Pole, tubular, metalli¢c, D. Dorward..
Police nippers, S. A, French.............. .. 469,
Pool game register. Hathaway & Golden.......... 470,048
Pot. See Dash pot.

Potato digger, W. MOTTOW........ccceeienannens ... 469,973

Press. See Baling press. Copy pre
Pressures, mercury column tfor ascertalnlng, A.

B. Calki
Printer’s slug, Gunderson & Wils:
Printing machine, T. A. Brigg: s..
Printing machine, chromatic,

Printng machine, e¢ylinder, M Vlerengel (r)

469,960
470 15§
. 469 767

Warren ««+ 470,159 | Fuel, method of and apparatus for heating wlth
. 470,162 fluid, W, A. KONEIAN. .. ccvuevelenarenaenannns .

Furnace. See Boiler or other furnace. Rack, ' See Display rack. Ha; rack.
. Rail fastening device, W. 8. Phelps................ 469,947

Rallway conduit system, electric, Waller & Man-

wick
Furnace for bnrml‘lg zranular fuel, C.
Rallway contact device, electric,
Railway frog, N. Ratchford......
Railway rails, locking gevice for, i
Railway sxgnal electrlo ‘W. Holloway, J.

Furnace grate, rockln J R %tee
Fuse, percussion, H. P. Merriam.

man

, 469,930 | Game apparatus, C. P. Blinn.
ffoods,W.N. Brewer. 469,7°3 | Game board, W. S. Reed

.. 469,746 | Garments, safety pocket for, J. E. Replogle......
Garter, 1. ATEIDATL. ¢ v.vvevnennvnssnssennsennessesess
Gasblalptpa.ratus for the manufacture of, J. A.

Razor strop O. W. Castner...
Reclining chair, adjustable, W. “J. Williams ¢t al.. 470.027
Reel. See Fishing reel.

Refrigerating and ice making apparatus, absorber

Gas, manufacturing fuei, W.

Gas, producing, A. Putman-Cramer..

0X. @Gas, purifying lllumlnatmg, J. Wiesender.

Braiding machines, combined spool holder and Gate. See End gate. Farm gate. Sliding
stop motion for, W. Mundt.. . 4

Refrigerator, C. F. Paige.
Refuse carrier frame, J. mer

ga Register. See Pool game regnster
Gate roller and hinge, J. E. Gonser............

11,228

Printing plates, producing photo—mechanlcal L
Schaefer...........cvovieieiiiiiiiinceane ee. 470,012
Propeller, W A. Baldwin. . .. 470,007
Dropellmg mechanism, boat W. H. chk . 470,108
G Long .. 47,063
.. 409,783

470,129
Railway station, J. mery,Jr......... 469,
Railway swlmh slgnal E. D. Bangs.. .. 469,927
Railway tie, T.C. Anderson............ . 4"0.
Ranlway trol 'lley, electric, W. H, Morgan....... .. 469,89
wa&s, power transmlttlng devlee for electric,
hnson.........cocevveeiennnn.

469,944
469,803

for ammonia, N. Johnson

. 469945
470,167
470,093
Xegulator. See Wmdmlll regulator.

rake. Generator. .See Vapor generator.
Brake piston indicator, J. J. Hannan............. ., 469,823 | Girth, J. C. Covert

iveting machine, M. .. 469,801
ivets or bolts, making. F Sears.. 469,724

Glass annealing leer. J H Lubbers..

Saddle, B. P. Blood.
>addle. hamess 1. S. Rem
Safe, L. Simmons.
Jafe, urglar proof,
Sand drier, G- D. Grannis
Sand raising apparatus. A. McDougall.
Sash balance, G. C. Gardner......
Sash cord fastener, G. L. Fowler.
Sash cord fastener, R. M. Gardner.
Sash fastener, Iu. L Badgley..
Sash, wmdow J. B. Cobhen........
Sawing machme wood J. P. Lurrle
Rcaffolding, J. Anderson. . .

Screwdriver, F. A, Howard
Screwdriver, J. W. Jones

Separator. See Grain separator.

Palm
Handle. See Casket handle.
. 468,765 | Harvester, corn, P. Kesling..
469)992 | Harvester, corn, J. W. Miller.
, 470,166 | Harvester, potato, 1. Head

ath .
470,123 Heat, apparatus for utllizlng waste, W. "ATKone-

man
,9 eater. See Car heater. Dental heater.
........ . 470,144 | Heel stiffeners, machme for forming, L. Cote..

toads, machine for making and repairing, M. @
Bunnell...... ... ..... ng ......... [Ja ..... g eerenas 469,711

4 70,000
© 470,064

470, ,101
. 469,915
469,957
469,979
470,017
469,971

Roller. See Gate roiler.
Rope oi'ing device, J. A. Hopkins
Rotary engine, W, 8. Lyc:

Rubber, T. C. Bronson
Ruler, paper cutter,and blotter, combined, W. J

tanton, Jr.............

elmet attachment, C. Hoppe.. :ewmg dmachlne feeding mechanls

3 Holder. See Carbon sheet holder. C )
470,120 holder. Eyeglassholder. Pen holder. Pho-
togra hlc roller holder. Stage scenery holder.

Shaft coupling, L\
Shaper, C. Douglas
Shears, W, Wilkinso:
T. Sheet metal binding pleces, machine o making
469,698 | Hoop or band fastener and tightener, C. Sparks..
. 469,681 | Horse detaching device, C. D. Hill
... 469,919 Horses, electrical device for stopping, A. B. Hol-
Cars, hot water heatlng apparatus forrailway, J. cesemssasnes euasenonniirssensnnsesacsaissanne
CEITOY e vt veininnieaneeenesinnsiaeennes 469,864 Horseshoe calks, device for sharpening,J. Lus-
Cars of cable roads, apparatus for illuminating, sier.
.......................... we... 469,873 | Hose coupllna, air brake, G.Cain,
Ice cultivator, J.G den| steln

Shlngle machme, W. J Perkins.
Shipping packa e, C. L. King..
Shoe clasp, P. Clifford........
Shoe horn, N." A. Dickinson. .
Shot gun, magazine, W. H. 0s rander
Shutter bower, H. " Dema

Signal. See Gong slgna] Railway sig

a
Brake plston indicator.

Signals, compensator for, . J. Turner.
Signaling apparatus, W, W. B. Chalmers
Signaling device, train, I Lynch.....
Sizing compound, A. Steinbauser....
Skiving machine. J. R. Scott.....
Sliding gate, A. Wilkinson. e
Smoke and spark arrester and conductor, L J.

ntrenching tool, W. H. Ha!nher

curved, J. H. Willia 469,763

Sheet metal conesi method “of and’ dles for form-

marest..

way switch signal.

470,015, 47

saieese X

ord 469,969
Smoothlng iron eectrically heated, W. Mitchell.. 469,792
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tove, hot blast, G. W. McClure. :
tove, oil burning, Stillman & Mark:

tove, regenerative hot blast, McClure & Amsler. 469,
toves, g‘xz'ates. etc., gas burner for, H. E. Earie . 469,851
trainer, tea or coffee, N. F. Whi) 'Fple. 5 . 470,026
tum extrac or, hydraulic, A. Taylor. 11l 410,086
witch lock, ge.. . . 470,056
e, D. A. Hail ............ . 469,997
"‘U'Ret trap, Eaton & DAmMML....ccee.euereeeernennzs 469,%4

& Dam
Target ‘traps, electrical releasing device for,

Tea ket tle, sheet metal F W. Jud
Tea or other caddy, J. N.
Telegraph apparatus for branch offi
Tel iﬂl’ap}l box, non-interfering fire

..................................... . 469.745
[elephone system, T. W, O'Brien,.... . 469,865
Telephone transmitter, J. C. Goolding. . 469,782
Telephony, W. C. LOCKWOOd. +eeveeennen vuns 5
ellurian, Parkes & Hadley . 470,074
Pellurian, 8. M. Reavis... 469,719
Thill coupling, G. H. Alle 469,926
Thill coupling, C. P. Button 469,933
Thrashing machine, E. G. N. 469,871
Tie. See Railway tie.

Till with money changer incioaed. Ww.H. Staats... 470 083
Time pieces, hand for, 8. V. Beckwith. .. 469,673
Tire, pneumatic, Moffat &

Tire upsetting machine, E. Chaquette. el 469,962
Toba cco stick or hanger, E. A. Hasten .. 470,124
Tongue, vehide, J. P. Jobnson......... 469,838
Tonzues. manufactare of metaliic ve %2
Tool rest adjustable, E. Rh 470,010
Toy money bank, E. is. Boynton. 469,732
Toy puzzle, O. Louvier ......... .. 469,818
Toy savings bank, A. Colton. . 469,773
Traction engine, .i. J. Moore. . 469,888
Tramway, aerial, A. H. DeCamp 469,908
Transfer, H. de Grousilliers.... 469,808
Transit, T. F. Randolph........ 470,076
] ‘ransportinf and transferrlng
tus for, urphy... o0 469,912
Trap. See ’l‘arget trap.
Tra s, sprmg clamp for children’s,A. W.Wheaton 469,788
ley catch, automatic, Shepard and Lang...... 469 750
'I‘ube. See Boiler tube.

Tube blanks, machine for finishing the edges of,
J. B. Perrins.......cc.coeiieiiieneieenesieneesnnns
'l‘ubes LT bars, machmery or apfaratus for grind-
% and polishing, R. rd:
Tum bler cooler and cleaner, H.H. 8
Type wrmn%]machm , C. 8. Booth..

Uppers. ine for lasting and trimming, W.S.
3 JOeo0Dbot O RS O00Oa a0 DR COaOCaa00

Vaive automatic, G. W. Young................
Valve controller, automatic,W H. Kilbourn.
Valve for oil wells, shut off, E. Evan:
Valve
bucket
Valve, safety, C.
Valve, steam motor, A.

ns
mechanism for clam shell

Vapor generator and burner, E. g 469,685
apori erand burner, hydrocarbon oil, G. Bots- 10138
Va gorizinz apparatus, oil, J. 469,811
Vehicle brake, L Boiron. . 469,958
Vehicle wheel, P. .Merrili 20 . 469,708
Velocipede, W. J. Euwards.... .. ... 469,883
Velocipede lukgaﬁe carrier, R. D. Pe 469,716
Ventilator. See ruit reoeptacie ventilato
Vessel, anti-rust, T. D. Brown . 469,991
Voltaic batterﬁh L Harris 470,123
‘Wagon brak E.Davis. ........ 469,994
Wagon brake, automatic, H. J. Holman. . 469,i40
‘Wagon jack, l’*‘ Finsterer............cceeu.s 469,116
Wagon, rotatable delivery, H. 8. Tuthili.. . 470,022
Wagon starter, L. O. Tomlinson....... 469758
Wardrobe, T, Buschelo. ..o oren: 470,162
‘Wash bench and wringer, combined 469,833
Wash board, J. T. SBargent.. 469,980
Washing machine. R. H. 469,846
‘Watch b: Jances method ot and apparat:
rating, B. [ o 2SN 469,967
Watch ba'lauce sprini. u. Olsen. .. 469,914
ga%e;'me i;' ma F‘AB ...... e ig.%
ater] pur appara/ us unne . 469,
Water tube gf)nfe lg». 00000000 0

Water wheel, F. M Bookwaiter
Weeder, F. HUlBe.....................
Weishing machine feed mechanism . 8
Welding machine, electnc link, C. .. Cofin. 470,038
Well fixture, 8. H. e, Jr 469,
Wheel. See Car wheei. Vehicie ‘wheel.  Water
wheel. Wind wheel.
Whiffietree, J. E o0
Wick,lamp, M. E. der.
Windwheel, M. Irrgang....
Windmill r: ulator. automa! lc.
Window, J.
Wlndow. 8
Wire ﬁate. 5 5
Wire holder, A. B. Hendryx.
Wire stretcher, G. W. Delbridge. .
Wood grinder, C. Cornwell
‘Wood splitting machine, C. J. Dante...............
Wool or other material by the use of steam or
ﬁther fluid, apparatus for cleansing, R. J. Gat-

rom, L. Kern,.
Wort. apparatus for the preparation of, C.
Wrench. See Pipe wrench.
‘Wrench, A. Hullinger.........cceeeeeeennnnnnes ssone

TRADE MARKS.

Barytes, powder ed, Gabriel & Schall.............. . 20,789
Boots, shoes, an d foot wear made of Teather and

cloth, G. iCKk & CO...ovvvvinnnniieiianenns 20,781
Bottl es. xiass Whithah Tatum & Co.............. . 20,792
Buildi %i. and rooﬂn;. purposes, damp course cloth

for, AlexandCr............ciccrereiiicen nnnnnes 20,775
Canned mdpreserve( ﬁsub >. P. Upshur...... ,795
Canned meats, extract eei’ and soups, L

McNeill & 1bby o0 00 794
Cigars, D. S. ErL & o,

Coffee, roasted, Thomson & Taylor SpiceCt;g:pjantg 20.&17
, jul

yarns, silz, (spun, thrown, or sewing,) and
ktien-

vormals

Cotton, linen and hemp yarns, and th

yarns of wool, wor s(ed or hair,sewing,

esellschaft  fur Textil-Industrie,
ollfus-Mieg & Cie

Elastic woven abrics, G

mpan
Electrlcai appliance for body wear,W.1.
Fire arms, ammunition, and

mith
fishing tackle. G

G B860nn00000R00anE0RRR0aa00a00G00A0eA0AAA0S ,804
Food preservatives,. E. F. Pearson ZJ,791
Gildinn. li&\)iid p ]parat\on for,Roess]er &H.ass-

lacher Chemica B EXOD0CE00000R0000000000 ,797
Hairping, A. Angell........ccoeiiemiinenaieannss
Hats, men’s. McKibbin & Co..... +. 20,80, 20,801 m,sm
Lard bams, and breakfast bacon, orge Fowler,

Son & Compauy C00OO000e000aA00000RRAEAGRA0AN0GI0 20,7
Linij ments, ointments, y Col- 20780
Mecucines, line ol proprietary. F. M. Mares. . 20,779
Oil, 0live, L. PEITANO. ....veereenenenrararanensnnnnns 20,
Oils, paints, vami shes Jand lacquers,anti-corrosive,

1. Mueller & MaND.. ... oo ceeneeeennnss cernnnar 2,
Remedies for purifying the blood, P B Mouroe . 20,778
Remedy for rheumatism, W.H. & J)p
Skins and furand clothing mm:ie or Iine wit.h

skinsor trimmed with fur,T. 8. Jay..... ... !790
Soup p reparations, Fr ederick K ing &, >ompany . 20782

'I‘oi]et lotion for the skin, Lemcke & Ruppel...

Tonic, G. C. StillBON. ..ce...covviieenieannnnns 20,785
Towels, sani tw Southall Bros. & Barclay .- 20,803
Toy ten pins, 8. Reed Toy Company............. 20,805
‘Watches, watch cases, and movements, B. L.
Strasburger & Co 806

Whisky, W.
Wilé%s, f)randies‘ and cordiais,

printed copy of the specification and drawing of
any pai.ent in the fore%?inf ist, or anfy;. patent in print,
issued since 1863, will urnished from this office for
cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
fomg list, provided they are simple, at a cost of each.

f compl icated the cost will be a little more. For fuli
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

morning to appear in the following week’s issue.

Jector Co., G,

No ex riment.

ADAMANT WALL PLASTER

BEST PLASTERING MATERIAL KNOWN.,

Its success has been phenomenal.
rty factories in this and other countries.

ADA “Al\'l‘ MFG. CO.,

ineers, etc.
107 Larnod Bt.. Detroit, Mi

American In-

Mich.

Minin

Compl

LABOR

ete

VING

Outfits.

Wood or Metal workers without steam
power. can suceesafully compete with
the large sh nps. by using our
Machinery,
latest and most improved for practical
shop use, also for Industrial Schools,
Home Training, ete.
Seneca Falls Mfg.
69% Water Street, Seneca

Catalogue free.

216 DEARBORN STREET,
Ask for Guillaume’s Revolving Dryer.

and Electrical
BNG-INERER,
Alfred G-u:llla.ume,

SYBACUSL, N. Y, ELECTRICAL AND MINING
Machigec Is l.sapmps fgr Miners
Patent Foot Power Machmer e I .

CHICAQO.

New

co
Ils. N.

RET SAW or
BRACKET

Planed Ready for Use. Books of Design.
¥ Send stamp for catalogue.
CABINET WOODS AND VENEERS.
THE E. D. ALBRO CO,,
Eastern Branch, 200 Lewls 8t., New York, U. 8. A,
F. W. Honerkamp, Ass’t Mgr.

Mills, Cincinnati, Ohio.

H. T. Bartlett, Mg’r.

W00DS

YON & HEALY
63 Monroe Street,

‘Wil Mall Free ther newly enlarged
Catalogue of Band Instruments, Uni-
forms and Equipments, 400 Fine 1I-

lustratior.3, describing every article
required by Bands or Drum Corps,
Contains Instructions for Amateur Bands,
Exercises and Drum Major's Tactics, By-
Laws and a Selected List of Band Music.

Chicago.

Improved Screw Cutting

Foot and Power.

Drill Presses, Shapers, Band, Circular, and Scroll Saws.
Machinists’ Tools and Suppiies Latbas on trial.

cheapes

Perior in construction. 'lghe b

Makers.

High
ant

athes made, and quality considere

FOOT POWER LATHES

For Electrical and Ex-
perimental Work.

For Gunsmiths & Tool

For General

Machine Shop Work.

Grade Tools;
in design, su-
est foot gower

73 t. Send for catalogue and pric
W. F. & JOEHN BARNES Co., 1999 Ruby St., Rockford. 1.

LATHES -

SEBASTIAN LA']‘HE COMPANY,
44-46 Central Ave., Cincinnati, O.

T. A

ai’tg

MARCH 1st to OCTOBER 1st.

Sales of a patented specialty over

®* two millions. Manufactured on roy-
Iuve'i}gr(szRORA ADVERTISING CO

COSHOCTON, v

0.

WAS

v
NO AIR PUMP,

lN VACUUM.
CHIGAGO WATER JACKET CONDENSER (0.

HINGTON ST.

GHICAGO, ILL.

or Kerosene Oil fire, as ordered. No extra insurance r

After being on the Market Five Years

The “ACME?? still Leads!

8izes One, Two, Three, and Four Horse Power.

Send for catalogue giving full particul

Arranged for either NATURAL GAS
uired on account of the oil fire.
ars and prices.

n‘%&"““""l =21 ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. V.

SAFE,

ESTIMATES FURNISHED.

SURE,

ELECTRIC POWER APPARATUS,

FOR EVERY VARIETY OF MEOHANIOAL WORK.
RELIABLE.

SEND FOR CATALOGUES.

THOMSON-HOUSTON MOTOR CO.,
620 ATLANTIC AVENUE, BOSTON, MASS.

ggr protecting thenose and mouth

dlaracter. Invaluable in mills an

actories

¥ with perfect ventilation. Dust

[t inbaled into the nose and lungs

results in Catarrh and Consump-

tion. Nickel plated protector sent
postpaid on receipt of $1.

(?:il:l)s?5 Respirator Co.,

THE GIBBS PATENT

DUST PROTECTOR.

nhalations of dust of evel
erfe

LASPEYRE'S

PATENT CHECK VALVE

for Locomotive, Stationary,

arine

Boilers. Has

r advantages over other
simi ar devices. Thisvalua-

ble patent for sale.
taerms and particulars,
dress, M. LASPEYRE,

For

NN

‘Water St., Philadelphia, Pa.

8. La Salle St., Chicago. |

Hatch Chickens by Steam
IMPROVED EXCELSIUB INCUBITOR

atwn. Sim le, Perfect dsdf Re; ati
e, Pery an =-Iregu ating,
prf ced first-class Ha: lllldy.o.

Gampiecopy 10c. EI.EGTRII%AI. PRIIIIII!SS 5681, Chicago.Ill

THE GLEN CAMERA.
Price $1.00. By Mail, $1.25.

Makes pictures
lil each camera is includec
Eet. of chemicals and ful

dry plates. 1package

in. With

a complete
] apparatus,
blue process

Guaranteed to hatch a hmperoenun i g{f‘l e, (Kf;lall)f:t': 213%'? “E %:%i%)é
| ructi
wg&md‘m’%‘"%lf&'msumqum,m Wl with each camera.
tatesr, oo | 1765, Blakeslee & Williams C0,, R% ¥err8ay:
Electric Fishing'==:*= |-woop worKiNG MACHINERY
S L SO doted (oG L7E: | For Vencor, Frylt Package and Bael Work
£y for beginne 8 B rmos P thegame for only 500, ’ ag poke and Turning Fact.ories.

I. E. Merritt Mnchinery Co., Lockport, N. Y.

Figures
amples.
Eaves 60 per cent of time.
sures accuracy, and relieves all
m%ntal strain. Why don’t you
ge!

FELT & TARRANT MFG@. CO.

WiN/\NsANn

GONFFGRETER

ang and all kinds of ex-
erated by f‘?

Send for circular.

BulLERs

INGRU
er UUND T

A °"‘°fﬁ{NT’FR/C”°N£

STMARYS ELECTRIC OAMFER REGULATOR

.C.WINANS 220 FREMONT ST.
SAN FRANCISC O, CAL.

ATION POWDER

OR REMOVING

Ak

62-66 Tllinois 8t., Chicago.

: o Ev%‘

STEVENS PATENT

SPRINGC KEY HOLE OALIPERS
Leader, No. 7?0.

3inch............ 0| 4inch.............
Each tool will open as wide as its lezs are
long, so a 2 inch opens 256 inches, 8-3,
and Leader Spring Divie
ders an Lali rs. Ideal Surface Ga.uges. Depth
Gauges, und Fine Machinists’ Too

8F~ Ilustrated catalogue ,free to all.
S ARMS & TOOL CO.,
Falls, Mass.

Chicopee

Price. by mail, postpal

Gap Lathe, 8120,

Presses,

T.athes on trial

payment.
Send for catalogue of Outfits
for Amateurs or

Address H, 1. SHEPARD,

Shepard’s New $60 Screw-Cutting Foot Lathe

Foot and Power Lathes, Drill
Scroll Saw Attach-
ments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, etc.

l. Lathes on

rtisans.

141 West 2d ‘Street,

Cinci

nnati, Ohio.

10 $15 Rer day, at
‘ ummum mnii

and Muchinists’ an

Outfits. Lathes on trial.

1635 to 167 Nighland

The Sebastian-May Co.

Improved Screw Cutting

power Lid L ELEED
Power
Drill Presses,Chucks, Dnils. Dogs,

Amateurs’

logues mailed on application.

SIDNEY, OHIO.

Cata-

Ave., @

BuilDERs of 1 S Y

SPECIFICATIONS SOLICITED ==

L OF AUTOMATU AND PLAIN squ VA
“NSTRueToes OF TANRS, STAND PiPEg B’\ILERS ANC STONE CRUSHERS

PORTER MFG. CO. LMITED
ACUSE N

LVE ENGINE g

- ESTIMATES GIVEN

© 1892 SCIENTIFIC AMERICAN, INC.

EE— 4= -

now plow, W, Y. Fisher........... tereveieones 469937 Wdverti " WorlAa In;lectors

now plow and scraper, automatic. B.F."Denham. 469,682 vernsemenis.
$ oiderlnu tool electric, J. J. Ritter... 469,949 b%h: :il"f‘l: HE EMINGTON
3o0le m‘trifumill;(; qml;ghige, J. H. Reed.. . ﬁ'% Tuside P ni . 75 - Single turn of
Spectacles, . Methven............... . 240, nside Page, eac nsertion = = cents a line
S‘g;‘;;};“g;“s,‘,‘:zcﬁ;’;gf,;gg',}gnf‘ = o 465191 | Back Paarz, ‘each insertion - - - - $1.00 a line Always mégﬁgg’é’ﬁgﬁfff’%ﬁé
Springs, machine for makmg coil, K. M. Jeffery... 469,943 The above are charges per agate line—about eight ! g%nsstequentloy t‘m% s a?-gtiii‘ury‘iy ST AN D ARD
Stage scenery holder, E Stancliif .. 4697% | words per line. 'This notice shows the width of the line, housé B oi ler Fecders Ejece
Station indicator, G. M 4;3.136 and is set in agate type. Engravings may head adver- tors Jet umps, © ¢ c' Jond

ol e i g WOlE R | St 4t e soms e 5 gen T Al S nmp et oo

, J. J. Sweeney .. . 469, ment, N
:gvvg‘i::%%rlgg;‘p,aé RTINS ooy . recelved at Publication Office as early as Thursday uable informat,iou and tables for

TYPEWRITER

Isto-day,asit
hasever been
the leading
Typewriter.
Carefully
tested im-
proveme nts Smd Jor Illustrated Catalogue.
are constantly added to this famous

machine.

TRY OUR PARAGON BRAND OF TYPEWRITER
RIBBONS.

Wyckoff, Seamans & Benedict,

327 Broadway, New York.

NOW READY!
A NEW AND VALUABLE BOOK,

12,000 Receipts. 680 Pages. Price $5.

This splendid work contains a careful compila-
tion of }l;e most useful Receipts and Replies given
in the Notes and Queries of correspondents as pub-
lished in the Sciemtific American during the
ast fifty years ; together with many valuable and
Fm rtant additions.
ver Twelve Thousand selected receipts
are here collected ; nearly every branch of the use-
ful arts being represented It is by far the most
comprehensive volume of the kind ever placed be-
fore the public

The work may be regarded as the product of the
studies and practical experience of theablest chem-
ists and workersin all parts of the world; the in-
formation given being of the highest value, ar-
ranged and condensed in concise form convenient
for ready use.

Almost every inquiry that can be thought of,
relating to formulee used in the various manufac-
turing industries, will here be found answered.

Instructions for working many different pro-
cesses in the arts are given.

It is impossible within the limits of a prospectus
to give more than an outline of a few features of
so extensive a work.

Under the head of Paper we have nearly 250 re-
ceipts, embracing how to make papier maché; how
to make pa; 3)er water proof and fire proof; how to
make sandpaper, emery paper, tracing paper,
transfer paper,.carbon paper, parchment paper,
colored papers, razor stroE paper, paper for doing
up cutlery, silverware; how to make luminous
paper, photo aph pagers, ete.

Under the head of Inks we have nearly 450 re-
ceipts, including the finest and best writing inks
of all colors, drawing inks, luminous inks, invisi-
ble inks, gold, silver and bronze inks, white inks;
directions for removal oOf inks; restoration of
faded inks, etc.

Under the head of Alloys over 700 receipts are
given, covering a vast amount of valuable infor-
mation

Of Cements we have some 600 receipts, which
include almost every known adhesive preparation,
and the modes of use.

How to make Rubber Stamps forms the subject
of a most valuable practical article, in which the
complete process is described in such clear and ex-
PllC]t terms that any intelligent person may readily

earn the art.

For Lacquers there are 120 receipts : Electro-Me-

gﬁr 125 receipts; Bronzing, 127 receipts; Pho-
tograp! A phy and Mlcroseopy are represented by 600
receipts.

Under the head of Etching there are 55 receipts,
embracmg practical directions for the production
of engravings and prmtmgvplates of drawings.

Paints, Pigments and Varnigshes furnish over
800 receipts, and include everything worth know-
ing on those subjects.

Under the head of Cleansing over 500 reci
are given, the scope being very broad, embracing
the removal of spots and stains from all sorts
of objects and materials, bleaching of fabrics,
cleaning furniture, clothmg, glass, leather, metals,
and the restoration and preservation of all kinds
of objects and materials.

In Cosmetics and Perfumery some 500 receipts
are given.

Soaps have nearly 300 receipts.

Those who are engaged in any branch of industry
probably will find in this book much that is of
practical value in their respective callings.

Those who are in search of independent business
or employment, relatmg to the home manufacture
of sample articles, will find in it hundreds of most
excellent suggestions.

MUNN & CO., Publishers,

SOIENTIFIC AMERICAN OFFICE,
361 Broadway, New York,
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The Prospector’s Field Book and Guide in the
Bearch for and the Eas Det.ermhmtlon of Ores an

other Useful Minerals. By Prof. H. 8. Osborn, LL D
author of * A Practical Manual of Minerals, Mines, “and
g}‘ning » Tllustrated by 44 engravings. 12mo, 5s plsgae?).

A Practical Manual of Mmernls. Mines and
Mining. Comprising suﬁges tions as to the localities
and associations of all the Useful Minerals; full de-
scri tions of the most effective methods of both the

itative a.nd uantitative analyses of each of these
minerals, and the various operations of
mmu%i lncludlng arch ect and construction. By
S. Osborn, LL.D. Illustrated by 171 engravlngs

8vo, 367 pages. Price..

8 A descriptive circular, quing the full tables of con-
tents of the two books above named, sent fm to anyone
who will send his address.

A Trentlse on Metalliferous Minerals and
M“““sg . C. Davies. With 148 illustrations.
12mo, 4 pages 3 5 ¢ (- BB S0 th000n Ao 000 $3.00

Mine Drainage, By Stephen Mlche]l 8vo, 277 en-
Zravings. PriCe..........cccceeieieen cvvenrianennens %$6.00

A Treatise on Enrthy and ﬂtller Minerals

and Mining. By D. C. Davies. With 76 engravings.
0. | 0600 0000500000860 800000 000 J0E0s030E !5.00
Mineralogy Simplified. Easy Methods of Iden-

fying Minerals, including Ores, b,
pe, by Flame Rea.m.ions, by the Spectroscope, and by

[umid Chemical Analysis, based on Von Kobell’s Tn—
es for the Determlnatlon of Minerals, etc. By Henri
Erni, M.D. Illustrated. 12mo. Price $3.00

Underground Treasures: Howand Where to
Find Them. A Key for the Ready Determmatwn of
Minerals within the United States.” By Jameés Orton
Price %1.50

The Assayers’ Manual.—An Abridged Treatise
on the Docimastic Examination of Ores and Furnace
and other_ Artificial Products. By Bruno Kerl, Profes-
sor in the Royal 8chool of Mines; Member of the Ro ty
Technical Commission for the Industries, and of the
mperial Patent Office. Berlin. Translated from the
German by William T. Brannt Editor of * The Techno-
Chemical Receipt Book,” et¢ Second American edi-
ion, edited wit extensive additions b{ F. Lynwood
Garrison, member of the American Institute of Mining
Fingineers, Iron and Steel Institute, Verein Deutscher
Eisenhuttenleute. etc Illustrated by 87 engravings.
364 pages, 8vo, cl G T e S et $3.(

¥ A circular uj 8 es, 4to, giving the full Table of
Contents of this Importm éook ual'”u as a new Ligt of
Leading Books on Metal Mmmq. Metallurgy, Mineralogy,

Ch tc., sent free to any onein

any part of the world who will se'nd his address.

¥ The above or any of our Books sent by mail, free of
postage, at the publication prices, to any address in the world.

¥ Our new and revised Catalogue of Practical and Sci-
entific Books, 88 pages, 8vo, and our other ca the
awhole covering every branch of Science applwd to the Arts.
sent free and free o, postage to any one in any part of the
world who will furnish his address.

HENRY CAREY BAIRD & CO.,
INDUSTRIAIL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S, A,

HARPER’S

PERIODICALS

means of the Blow-

U’E!TU'?

HARPER'S MAGAZINE, One Year - $4.00
HARPER'S WEEKLY, OneYear - - - - 4.00
HARPER'S BAZAR, One Year - - - - 4.00
HARPER'S YOUNG PEOPLE, One Year - 2.00

g5~ Postage free to all subscribers in the
United States, Canada, and Mexico.

The volumes of the WEEKLY and BA-
ZAR begin with the first numbers for
January, the volumes of the Young
PEOPLE with the first number for No-
vember, and the volumes of the MAGA-
ZINE with the numbers for June and
December of each year.

Bookeellers and Postmasters usually
receive Subscriptions. Subscriptions sent
direct to the publishers should be accoin-
panied by Post Office Money Order or
Draft. When no time is specified, sub-
scriptions will begin with the current
Number.

The MAGAZINE is an overflowing store of good litera-
ture and exquislte art—a delightful production deserv-
Ing all the fame and all the material success which have
been won by it. The WEEKLY is a rarely illustrated
chronicle of the year’s events. There is no end of pleas-

ure and profit in its p: ag The BAZAR is a repo-
sitory of fashion, and a gallery of some of the finest
engravings of the time. . . The YOUNG PEOPLE is

at reasure-house, fascinating to ever X boy and girl as
well as to plenty of persons older. remarkable and
valuable, an instructive and delightful line of publica-
tions, indeed.—N. Y. Sun.

Address

HARPER & BROTHERS,
NEW YORK.

Mackinists' Tools of every description,
drop forged from bar steel,
correct in design and unequaled in finisk,

THE BILLINGS & SPENCER CCMPANY,
HARTFORD, CONN.

VOLNEY W. MASON & C0.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE. R. 1.

Van Duzen’a Pat. L.oose Pulley Ofler
Highest Indorsements,
Enviable Reputation,
Scientific Pedigree.
A two years’ test by conservative
manufacturers of national reputa-
tion has shown it to be the only per-

. |
iy ol
Ut

"'u\unu

j fect Lubricator for Loose Pulleys in

" use. Prices very reasonable.
for our * Catalogue Number 5.
VAN DUZEN & TIFT, Cincinnati, Q

end

SEND 10c. FOR COMPLETE CATALOGUE,

THE DAVIS BOAT & OAR COMPANY,
Detroit, Mich., U. S. A.

STEEL TYPE FOR TYPEWRITERS

8tencils, Steel Stamps, Rubber and
Metal T spe W heels, Dies, etc.
Model and Experimental Work
Small Machinery, Novelties, ete., man-
ufactured LY special contr:

337 New York StencilWks. 100 Nassau St., Y

OIL WELL SUPPLY 0

91 & 92 WATER STREET,
Plttsburgh, Pa.,
Manufacturers of everything needed for
ARTHNSIAN WEHRLLS
for either Gas, Oil, Water, or Mineral

Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.

VELOCITY 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 propelsthem. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
To be had at this ofice and from all newsdealers.

WRIGLEY S

x ——a

E“‘ZE: \LZJ;;WSEu s SEND FOR CIRCULARS
LF SHARPENING

CUTSGRONESDRLSSES CavecTlY g g7 o4O ue SO

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO. P’A.. Builders of High Class
Steam Engines, Diamond Drills, Power and Hand

Cranes, and General Machinery.

JAMES W. QUEEN & CO.
Microscope
© Makers,
PHIlADElPHIA.

Send for cataloguo.

PIANOS, ORGANS, VIOLINS & GUITARS

Sent anywhere on 10 days
trial. Freight imld both ways
Send for catalog & price list

THOMPSON MUSIC CO.
OF 259 Wabash Ave., CHICAGO.
., N.B.-Sendécto &my postage
and we willsend 2 pieces of
oK lat:emuslog EEand ourlarge
talog of Sheet Music and
Books with cut rates.

interest in patented Grass

jfon f§AlsE'l (}pllector for:lt’.nv;‘n li‘gwlel“ Is ad-
justable to an e of mower. o elle
i Street, Denv%i.Ool.
INDEPENDENT.
UNIVERSAL.
COMBINATION.
sible Jaws (patented) giv clmnges including
every possible desired position.
wa C%LOGUE illustrated, sent free. Liberal dis-
'.l‘he Nat’l Cﬁuck Mtg. Co., Mt. Vernon, N, Y.

Strongest. Easiest to change. Best Finish. Rever=
shipment. ‘Address

THE INTERNATIONAL CYCLOPZEDIA

Revised Edition of 1892.

ol
‘x TR

Just Out.

gn

The BEST READY REFEHENGE GYCLUPEDIA in the ENG[ISH LANGUAGE

Contains Latest Censns of all Countries.
vised to November rap‘:y ew Colored l”l

topics; valuable Biblio
graphy, Theology, Biography, Education, etc.

SOLD FOR CASH OR ON EASY PAYMENTS.

DODD, MEAD & COMPANY,

New State Maps made for this edition; all Maps Re-
ates 3 thousands of Cross-References connecting collateral
3 latest statistics and grogress in contemporaneous History. elc;%cs. Geo-

irculars describing special features m:
AGENTS WANTED.
SUBSCRIPTION DEPARTMENT,

153 & 755 BROADWAY, NEW YORK.

CLARIS

WOOL WASHERS,
WARP DYEING AND SIZING MACHINES,
PATENT RUBBI;J{I},CO\SIERED SQUEEZE

POWER WRINGERS FOR HOSIERY AND
YARN DYEING,
DRYING AND VENTILATING FANS,

WOOL AND COTTON DRYERS, Etc.
Catalogues free.
GEO. P. CLARK
Box L. Windsor Locks, Conn.

ARCHITECTURAL ENGINEERING--
By J. Kendall Freitag. A presentation of a few facts in
connection with the engineering part of the huge frame-
works of metal and terra cotta that adorn our large
cities of to-day. With 9 figures. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 816. Price 10
3enlts. To be had at this office und from all news-
ealers.

FINEP e ORK :g:f-sgiﬁésm
I RESSW —
SPEQIA T PHOTO ENGRAVING.
L === ZINC ETCHING
Ournew General Circular “S. A.,” showing specimens
of all our work, is now ready. Send stamp and particu-

lars for estimates.

DEFIANCE MACHINE WORKS,
DEFIANCE, OHIO, U. 8. A,
BUILDERS OF

WOOD-WORKING MACHINERY

FOR
Hub, Spoke, Wheel, Wagon, Carriage Bending,
HU(ID,

(B Handle
Ftories,

&zs.

Smd for
Catalogue..

Patent Wheel Boxing Machine.

To Inventors.

E. Koni ﬁslow manufacturer of Fine Machinery
and Models, offers Special Fn.cihﬂes to Inveunt=
ors. Guarantees to work out lden.s in strictest secrecy,
and any_improvement that est goes with the
work. Thousands of men lmve eru ough rea ly val-
uable ideas, which they lack mechnnlcs.l training to de-
velop. Novelties and patented articles manufactured
by contract. 181 Seneca St., Cleveland. Ohio.

THE S/
10ys
BLE FOR

R CFFERED FOR VA
Nm GUALITIES.INDISPENS!
COPPER C0.NORTH EAST, PA.

For
Handling

6rain, Goal,

Send for | BORDEN SELLECK & CO.,§

HARRISON CONVEYOR!

Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &o.
S Shars, § Chicago, lIL

Manu'fers,

© 1892 SCIENTIFIC AMERICAN, INC.

T{ publlc auction for cash, beginning at 11 o’clock, a. m.,
ursday, March 1t consists of tubular boile
air compressors drllls hoisting engine, pumps, “an
other assorted a.rt.lcles including scrap h-o brass, and
lead. A eomplete list will be s%hed on a})%lcatlon.

G. L. GILLESPIE, Lieut. Col. nyineers.
U. S Enqineer Oﬂice 157 0ttawa St., Grand
ich,, ﬁebr 27, 1892.—Sealed pro-

ds,

ixzosa.ls. in grlplicate will be recelved at this office until

March 15*'1392‘ or 1 Building (100) linear feet ot
extension of South Pfer at Haven Harbor. Micb..
2. Furnishing white pine tunber and stone filling. Pre-
ference will be given to materials of domestic produe-
tion or manufacture, conditions of quality and price
(import duty lncluded) being ual. Attention is in-
vited to Acts of Con ess approv February 26, 1885, and
February 23L s% 24, page 414,
Statutes at Large. For furt, er lnformation [ﬁgciﬂc&-

tions, etc., address as above.
Major, Corps of Engineers, Bot. I/umt -Col.. U. 8.4

SEWING MACHINE MOTOR FOR AMA-

eurs.—By C. D. Parkhurst. Descriftion of a very sim-
ple and eflective motor, with laminated armature, of
sufficient power to actuate a sewing machine. With 11

engravings. Lontained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.759. Price10 cents. To be had at
this office and from all newsdealers.

INE GRAY {RON

CIAL

AND
EABL : STINGS FROM § e N
FINE -
SDEVLINZCOL "2, o ‘kaum .
TH()MALEHIGH AVE & AMERICAN 5T PriLA © ANSY

FOUNDRY PLANS WANTED.

Sketches wanted for a grey Iron Foundry, for
cultural Implement Fnctorgi arranged for meltlng

y tons per day, with faculty of increasing to seventye
five tons without mcon‘iremence or disarranging cupolas,
Address X, care D dverus]n mency

. ‘Washington S Boston, l&taas.

ELECTRO MOTOR, SIMPLE. HOW TO
make. ByG.M.Hopkins.—Description of asmall electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would have sutlicient power to operate a foot
lathe or any machine retllulrlmz not over one man power.

With 11 figures. Contained in SCIKNTIFIC AMERICAN
SUPPLEMENT. No. 641. Price 10 cents. TO be had at
this otfice and from all newsdealers.

3 THEDINGEE & CONARD CO'S

ROSES

ARE N THEIR OWN R
and cos no more L an the ozhe'r kinds. &
¥ Propagated and grown by special methods of
ourown, they grow and bloom wherever 3
grass grows and water runs. i
A5~ We are much the largest Rose growers
in America. Our mail system insures free
B and safe delivery,and makes 08 your next §
@ doorneighbor. Our New GUIDE for 1892 g
B is the handsomest and best flower book out. &
» Tells how to select, get and keeg) u& ards of A
2000 varieties of ROSE!
HARDY PLANTS and SEED S.
2 Freeto every one, for the asking.
THeE DINGEE & CONARD CO.
Rose Growers &Szed:m:n,WEsT GHD“[ Pl. &

FERTII.IZER MAOHINERY,

Crushers, Mills, Mixers, Digesters, Dryers, etc
Complete Fertilizer Wor sdesigned, erected and started.

C. H. DEMPWOLF & CO., York, Pa.

CUMMERS DRYER PULVERIZER & CALGINER.

CLAY FROMBANK,CRIED 1:5¢TS. PER TON.ALSOVERY
WET & PAS (¢ MATERIALS-PHOSPHATE ROGK. GYPSUM &¢
GALCINED By new cHEAP FRoGESS.PILVERIZER FOR

FINEGRIND!NG OF PAINTS,PHOSPHATE ROCHK

CEMENTS &C. — LARGECAPACITY, VERY DURABLE

-SEPARATOR-HANDLES T0O 8OMESH & ¢ erR |0T0 20
TONS PER HOUR WITH i-H.

SEASLUSIVELY BY | SOLD ExX<
FRonTierIRon Works.

MANFC.FOR LUSIVELY BY

w: | F.0.CuMMER & SON Detro1 Micw

NEW CATALOGU
VALUABLE PAPERS

Contained in SCIRNT! FIC AMERICAN SUPPLEMENT, sent
Iree of charge to any adgiress.

MUNN & CO., 361 Brondway, New York.

EXPERT Mﬂn[l MAKING Establshea

J. C. SEYL, Pro 0 Model Works, Chl 0. Ill 179
% Siatizon Bt. PWrite for Catalogue of Model Suppfies.
Dialogues, eakers, for Bchoo
PLAYSClub and Pa F or. Catalogue freel.'
DENISON, Publisher, Chicagos
Catalogue No. 12, just issued
wlth over 4G new tllustrations
sent free. Address,

The Cushman Clmc Co., Hnruou‘ Conh.

3\ 1200 BICYCLES

I200

in stock. New and seconi-
hand. Cash or time,
W. GUMP & CO.
DAYTON, OHIO.
nd for Li
ED.

AGERTS WANT
BICYCLIS. GUNSand TYPEWRITERS TAKEN IN EXCHANGE.

Capacity up to 200 tons per hour.,
Has produced more ballast, road
metal, and broken more ore than
all other Breake s combined.
Builders of ngh Grade Mining
Machinery. Send for Catalogues.
GATES iRON WORKS,
350 C So. Clinton St., Chicago
136 C, Liberty Street, New York,
237 C. kranklin St., Boston, Mass

THE GENESEO
ROAD CART,

Best Top and Open Cart on earth.
Rides as easy &s a buggy or no sale;
8F Free circulars for all.

D. F. SARGENT & 80N,
GENESEOQO, Henry Co., Ill.

2000 sold te M.D.’S.

1ONS F URNI

SH
DUNDAT\ONS&TQWERS
N° 217 E.MAIN ST.

DEAFY:SS, & HEAD NoisEs CURe

oaly by F.uuoox.sa Brwag,N.X~ wm:ubooxo:pmnf KeE
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’E{Bverhsements.

Inside Page, each insertion - = 75 cents a line
Back Page, each insertion ~ = - = £1.00 a line

The above are charges per agate line—about eight
words per line. This notlce shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertlsemems must be
received at Publication Office i as Thursday
morning to appear in the followinz wee ’s issue.

Wherever he may appear

The Wheelman on a Columbia Bicyele is an
object of admiration. He is gracefully and nat-
urally posed on a wheel which is perfect in con-
atmctmn and of elegant design and finish. Wil
you join the throng ? We make and guarantee the

CENTURY COLUMBIA,
COLUMBIA LICHT ROADSTER SAFETY,
COLUMBIA LADIES’ SAFETY,
EXPERT, LIGHT HOADSTEH, and VOLUNTEER COLUMBIAS.

Catal

free o 0 the nearest Columbia Agent, ot
unl by mail for ﬁwo 2-cent stamps.

POPE MFCGC. CO.,
221 COLUMBUS AVE., BOSTON.

TANN.ING BY THE AID OF ELEC-
tricity.—By Dr. Rideal and A. P. Trotter. An elab-
orate review of the subject of tanning by means of elec-
tricity, giving the results of the researches into its
history and practicability. Contained in SCIENTIFIC
AMERICAN SUPPIEMENT, No. 814. Price 10 cents.
Ta be had at this office and from ali newsdealers.

OVERMAN WHEEL CO-

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO.

A. G. SPALDING & BROS., Special Agents,

CHICAGO. NEW YORK. PHILADELPHIA

TRE AMERIGAN BELL TELEPHONE G0,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it orits licensees responsible for such
unlawful use. and all the consequences
thereof. and liable to suit therefor.

-1 rientific gmmwu.

I(GDAKS

J’{\, at \)‘7{\' at&, Day],ig'ht KO d ak

can be loaded in daylight. Registers exposures and locks automatically when
a new film is turned into place.

$850 to $2500

THE EASTMAN COMPANY,
ROCHESTER, N. Y.

are always sold loaded ready for
immediate use. They can be
used for roll films or glass plates.
The new

Send for Circulars,

“Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

GENERAL~° EXPERIMEMTAL

MACHINE WORK . BEST FACILITIES IN CHICAGO
NATIONAL MACHINE WORKS 35 5% CANALST CHICAGO ILL

Steam

VAN DUZEN'S 57 PUMP

PUMPS ANY KIND OF LIQUID.
Does not clog, freeze or get out of order.
Alwaysready.Allbrass. Every Pump
Guaranteed. 10 sizes. Capacity

100 to 10,000 gallons per

hour. Prices $7 and upwards,

For full information write to

TheVAN DUZEN&TIFT GO

(PUMP DEPARTMENT)
CINCINNATI, O,

Important lImprovements.

I the Essentlal Features greatly perfected.
The Most Durable in Alignment. v

Easiest Running and Most Silent.
All type cleaned in 10 seconds without somng the hands.
The Smith Premier Typewriter Co-, Syracuse, N. Y., U. S. A,
= Send for Catalogue.

ICE-HOUSE AND COLD ROOM.-BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 539. Price 10 cents. To be had at this office
and of all newsdealers.

of W, F. A. Woodcock, Wi-
nona, Minn. Write for terms

LEARN WATCHMARING

|MaRcH 12, 1892.

Can be used in cities
or in country inde-
pendent of gas works
or gas machines,
No_ Boiler.
No Danger.
33,000 SOLD. No Engineer.

OTTO GAS ENGINE WORKS, PHILADELPHIA.

UTOMAT|C
cuT orF ENGINE
ENGINE G

BaLL
MAD;YONLY
THE BALL

ERIE

(S

ESTABLISHED 1846,
The Most Popular Scientific Paper in the World

Only £3.00 a Year, Including Pestage.
Weekly—52 Numbers a Year.

This widely circulated and splendidly 1llustrated
paper i8 published weekly. Every number contains six-
teen pages of useful information and a large number af
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Flectricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,

S IMPROVEMENTS PATENTED 1890 IN THE U, S., CANADA AND EuRoOPE,

FiIRE-PROOF. Easily applied byanyone. Send forSamples and Descriptive Price List.
H. W. JOHNS MANUFACTURINGC COMPANY,

H. W. Johns’ Ashestos Fire and Water-Proof Sheathing, Buildin,

Felt,
Boiler Coverings, Liquid Paints, Roof Paints, Roof Cement, F re-ﬂoﬁfﬁﬁp?ﬁﬁ? &8
87 MAIDEN LANE, NEW YORK,
JERSEY CITY, CHICAGO, PHILADELPHIA, BOSTON, ATLANTA, LONDON.

ELECTRO VAPOR ENGINE.

GAS OR GASDLINE FOR FUEL.

NO BOILER. NO FIRE., NO DANGER.
NO ENGINEER.

Engine operated by spark
from small lmtt,’t;ry.mI

You_turn the Switch,
Enmne does the rest.
egan Vapor Statlonm-y
Engines, 1t012 H. P
Regan Vapor Pum])lng En-
gines, 350 to 10,000 gallons ca~
pacity.

~——MANUFACTURED BY—

THOMAS KANE & CO.,

CHICACO, ILL.
§F"Send stamp for catalogue “ V.

BRICK,TERRA COTTA

MACHINERY
CAPACITY 10,000 to 100,000 Per Day.

8 Different Sizes FULL FACTORY
UTFITS.

PATENT JACKET KETTLES 4

lain or Porcelain Lined.
Tested to 100 1b. pressure. Send for Lists.
BARROWS-SAVERY CO.,
8, Front & Reed Streets, Philadelphia. Pa.

N Dl{ﬂ HOPE S7
GLASCOWSCOTLAND,

30 corT?

S TR

MANJFACTORIE S N &

PELTON WATER MOTOR.

nequaled for all light running

chinery, Warranted to develop a glven

3 amount of power with one-| a,l the

M water required by any other. Evidence

. of unquestioned superiority afford-

ed on application. §# Send for
Circular. Address,

The Pelton Water Wheel Co..

1214 Maln Street, San Francisco, Cal.
Central Building,

or 2353
berty & West Sta,, N. Y.

SMOKELESS GUNPOWDER.-AN IN-

teresting article by Hudson Maxim on the manufacture
and use of smokeless gunpowder. giving a sketch of its
history and the methods of producing it. Contajned in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 821.

S8END FOR CATALOGUE.
Cutting Tables, Pug Mills, ChEGmsherl Dry Pans, ResPreages,
‘Winding Drums, Dump Cnrs, rying Cars, Trahsfer Cars, Turn

Tables, Elevators, Screens, Shafting, PuMeys, Belting, Kte. Imice

10cents. To be had at this office and from ali news=

THE FREY, SHECKLER CO.BUCYRUS,O. dealers.
ICE HOUSE AND REFRIGERATOR. per night. A
Directions and Dimensiona for. Construetion, with one 0 Rht and pro-
illustration of cold house tor preserving fruit from fitable busi-

season to season. The air ia kept dry and pure through- | ness. ¢ Lanterns and VleWﬂ of populur sub-
out the year at a temperature of from 34° . (‘on- ' jeets. (,nmlogues on application. Part 1 Optical, 2
tained In SCIENTIWIC AMERICAN %UPPLEMFNT No. | Mathematical, 3 Meteorological, 4 Magic Lanterns, etc.

116. Pricel0 cents. To be had at this office and from L. MANASSE, 88 Madison Street, Chicago, Iil.
all newsdealers.

DO USEER POWER?
We ca.nsupply it with the

Motur nl the 19th Century

%0 horse power.
=\ Cost about, one cent an hour to
each indicated horse power.
2 b In avorth, not size, my valie les,”
‘What others thinlk of me Is stated
gue.

CHARTER GAS ENGINE CO.
Lock Box 8. sterling, 111,

LUNKENHEIMERS PATENTED LOOSE PULLEY OILERS,

ac ked by practical tests, are acknow-
ed the simplest, most economical
efficient ollers for l0ose pulieys.
They are provided with aset screw to
regulate the feed, and guar:
ve satisfaction. A Lrla.l wm prove
eir superiority, None genuine un-
less provided with a set screw. Made
only by Th« Lunkenheimer Braxs Mig, tio.,
Cincinnati, O, U, 8. A, and supplied
by dealers. Send for catal e and
discounts of improved steam specialties. Please
mention this paper

EDISON
GENERAL ELECTRIC CO.

INCANDESCENT AND ARC LICHT PLANTS.
Stationary and Railway Motors.—Lamps.—Cables.—Safety Devices.

DISTRICT OFFICES.

pay’ D
AN 51918 -

gamt;dllan ..Edison Building, 77 Bay St., Toronto, Can. | Pacific Coast..Edison B’lding, 112 Bush St.,S. Fran,, Cal.

astorn. ..., E’a’iéé:frguumﬁ A‘};“;‘SS& Chicas0:w | Pacific Northwest. .. Fleischner Butlding, Portland, Ore.
New England................. ... Otis St., Boston. Mass. | Rocky Mountain. . ....Masonic Building, Denver, Colo.
Mexican and South Amerlcan Depm'tment ...... F T T T, Edison Bnllding Broad Street, New York.
European OffiCe. .......cvvve tivuee vevinnneeneerennnecenneed 81 Victoria Street, Westminster, London, 8.W., England.

ete. Cc list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
TI1FIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in theUnited States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars,

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

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

THE

Scientific Qmerican Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewithir size,
every number containing sixteen large pages full of ens
gravings, many of which are taken from foreign papers
and d with transl descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-.
1y, and includes a very wide range of contents, It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archsology, Astronomy Chemis-
try, Electricity, Light, Heat, M 1 Engi
Steam and Rallway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, S8anitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc.. A vast amount of fresh and valuable information
obtalnable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are fllustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for oneyearfor $7.00. Single copies, 10 cents. Addressaad
remit by postal order, express money order, or check,

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

Puilding Edition,

THE SCIENTIFIC AMERICAN ARCHITHCTS' AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages: forming a
large and splendid M: of Ar ture, richly
adorned with elegant plates in colors, and with other fine
engravings; illustrating the most interesting examples
of modern arch al constr and allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi=
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings im
perspective and in color are given, together with full
Plans, Specifications, Sheets of Detalls, Estimates, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news.
dealers. $2.50 a year. Remit to

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

h -

. hit.

GEAR CUT'I'IN G‘r

Leland, Faulconer & Norton Co., Detreit,Mich

PRINTING INKS

The SCIENTIFIC AHERICAN is printed with CHAS.
ENEU JOHNSON & CO.S INK, Tenth and Lombard
8ts., Philadelphia, and 47 Rose St..opp. Duane, New York

Investment vs. Sp

eculation.

“Dividend Paying Investments,”

lation.”

© 1892 SCIENTIFIC AMERICAN, INC.

It will pay you if you have any money to invest either large
or small sums, to send for pamphlet “ Investment »s. Specu-~
Free to any one mentioning this paper

—Taylor & Rathvon, Denver, Boston or New York.





