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THE VESTIBULED CAR PATENT DECISION.

Twenty or thirty years ago the passenger cars of the
Housatonic Railway, running northerly from Bridge-
port, Conn., were equipped with flexible hoods, cover-
ing and inclosing the ends of the cars. In the sides of
the hoods were entrance doors. When the hoods were
in use and the ordinary end doors of the cars thrown
open, the train formed as it were one long, continu-
ous car, forming, in fact, what is now known as a
vestibuled train. These vestibuled vehicles of the
Housatonic road were specially advantageous for the
summer ventilation of the cars. Air tunnels were
extended from the front of the locomotive to the
first of the hooded cars, into which poured a mass of
pure air, free from dust and cinders; the fresh air
passed through the entire train, being discharged
from the rear car. These vestibuled cars were used
for several years with much satisfaction to the public.
but somnehow or other they were finally given up and
remained as it were a lost art until the Pullman Car
Company revived them, added improvements, obtained
patents thereon, and introduced the now well known
and highly appreciated Pulliman vestibuled cars. The
success of these palatial structures induced other com-
panies to adopt the hoods, among themn the Wagner
Company, whereupon the Pullman Company brought
suit for infringement, asking the court for such a broad
interpretation of their patent claims as should shut
out all other car companies from using vestibuled cars
in any formn. These monstrous claims, it appears. have
been allowed by the United States Circuit Court,
Massachusetts, Judge Colt presiding.

Thesuit was brought by the Rullman Car Commpany
for infringement of George M. Pullman’s patent of
May 14, 1889, against the Boston and Albany Railroad
Company, but the real defendent is the Wagner Pal-
ace Car Company.

The Court, in answer to the ground of the defense
that the patent is void for want of novelty, says:
*“Considering the amount of thought in the country
directed toward improvements in railway mechanism,
whereby greater safety and comfort may be secured to
the traveling publie, it hardly seems possible that the
Pullman vestibule system, in view of what it has ac-
complished, and the immediate recognition of its
merits, was the result of the exercise merely of mechani-
cal skill, and therefore not patentable under the laws
of the United States. Leaving out the Sessions pat-
ent, I can discover nothing in the prior state of the
art which anticipates the Pullmnan patent, or which
should render it void for want of patentable novelty.”

The Court then took up the Sessions patent, which
was a patent granted to H. H. Sessions on November
15, 1887, and which, it is contended by the defendants,
describes what is now claimed as the Pullman inven-
tion. Sessions is general manager of the Pullman
Company, and he applied for his patent two weeks be-
fore the Pullman application was made. Judge Colt
said that the fact that these applications were filed at
about the same time goes to show that Sessions thought
he had invented scmething and that Pullman believed
he had invented something ; and his honor,.after ex-
amining in detail the claims of the two patents, said :

*“The problem Sessions set out to solve was to di-
minish certain evils incident to a train of cars, namely,
to the starting and stopping of them, and to aswaying
which arises under certain conditions when the cars
are moving. On the other hand, what Pullinan un-
dertook to do was to overcome the difficulties incident
to a vestibule connection between cars, and he accom-
plished this by meansof ‘flexible or adjustable joints to
permit a sufficient movement between individual pas-
senger cars,” which he declares is the invention he de-
sires to protect. I cannot, upon a comparison of the
two patents, taken in connection with the evidence of
Sessions, hold him to be the prior inventor. It seems
to me that it would be an act of injustice for
the Court by inference to incorporate the Pullinan
invention into the Sessions patent, and thus prevent
both inventors from deriving any benefit from this im-
provemnent, because it is manifest that if we destroy
the Pullman patent, Sessions can derive no benefit from
the Pullman invention, because he nowhere describes
or claims it in his patent.”

The Court, in conclusion, said, ** Upon the construc-
tion now given by the Court to the Pullman patent I
have no doubt that the structure used by the defend-
ants is within the patent. It may not work perfectly,
but it contains the substance of the Pullman inven-
tion. Let a decree be drawn for complainant as prayed
for in the bill.”

Concerning the decision in his favor Mr. Pullinan is
reported as saying : *‘ As I understand the matter, the
decision covers every point involved in the litigation,
and is a complete victory for us. It will mean that
no other company can lawfully use a vestibule.”

“The decision completely knocks out the Wagner
Car Company,” said the general counselor. * They
will not be able to use any sort of a vestibule.”

The public will he at a loss to understand how it is
that an invention which was 1n practical use years
ago can now be revived by another inventor, and new
patent claims granted to him so broad in scope as to
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shut out everybody else. In the majority of such cases,
especially when the parties are ordinary private indi-
viduals, the courts generally take care to limit the in-
terpretation of new clains to the precise improvements
set forth, which is as it should be. But when the
plaintiffs are rich and powerful, like the Pullman Com-
pany, or the Bell Telephone Company, then our courts
are apt to blander, and wield their judicial power to
strengthen and support these grasping and gigantic
monopolies. Evidently this is not as it should be.

—— O

INTERESTING EXHIBITS AT THE AMERICAN
INSTITUTE FAIR,

The 59th annual exhibition of the American Insti-
tute opened, in this city, on October 1, and is now in
progress. 1t is to continue until November 29. In
most respects it is in full operation, and the floor space
is well filled with interesting exhibits.

Woodworking machinery and products are well rep-
resented. The Pyrogravure Decorative Wood Co.
shows some exceedingly pretty panels and other parts
in different woods. These have designs upon them in
full relief. Some of the designs are quite ornate, and
the exhibit suggests very excellent ideas for home deco-
ration. Various other exhibits are in the line of house
finishing.

The Burlington Venetian Blind Co. show their slid-
ing blinds, Hill's patent, and mosquito nets and Ve-
netian blinds. The latter, with slats connected to ver-
tical tapes, take the place of roller shades. Copied
from an old European structure, they have been im-
proved to accord with American practice. The well
known Norton door spring and check is shown, to-
gether with the Prescott trackless sliding door. This
door works by a very ingenious species of parallel mo-
tion, so that it is suspended from a single pin. The
whole is adjusted in place without touching the plaster
of the partition which the door enters. It cannot,
of course, run off to one side, as there is no track nor
rollers. A very simple wedging arrangement is pro-
vided, which fixes the door laterally. The Barnard
door holder, a very simple substitute for striking pin,
with the added function of keeping the door open, is
shown by the same agent.

The Monumental Bronze Co., of Bridgeport, show
their white bronze monuments, with their slightly
roughened surface, alinost resembling stone. Their
manufacture has already been described in these col-
umns. In fine iron casting, T. Shriver & Co., of this
city, have an interesting exhibit. Their specialty is in
the line of dies for silverware, jewelry, paper hang-
ings, cane and umbrella heads, and the like, and the
quality of the castings is very tine.

Another small exhibit, yet one of great interest to
the metal worker, is that of the Spring Garden Metal
Works, of Philadelphia. By a secret process, the in-
vention of Mr. Ellwood Ivins, they produce tubing of
all sizes and of greatlengths from the most diverse ma-
terials. From the finest Stubs steel the minute tubing
for hypodermic syringe needles, one hundredth of an
inch in diameter, is produced in long lengths. Some
of the specimnens in the exhibit were coiled up and re-
sewbled exceedingly fine wire. Gold and aluminum, as
the opposite extremes, are made into tubing of all sizes.
The larger gold tubing is used for watch case work, in
making the rim in which the erystal is set. From a
long tube successive slices or rings are cut, which, from
their great aceuracy in respect to thickness, are worked
by means of dies into the best possible rims. Stem.
tubes for watches are also made, with such unerring ac-
curacy as to thicknessof walls that the fitting is perfect
from the start, and no time or labor is required to make
corrections. The inventor states that his invention is
applicable to the production of uniform tubes of all
sizes and forms, and of all metals, from thesize of a fine
hair up to a three foot water pipe, and that there is no
weld, solder, or joint. The invention is evidently a
most remarkable one, and capable of widely extended
uses. The ready production of perfect tubes out of
such difficult working metal as aluminum is one of the
peculiarities of the process.

In the production of heat the United States Fuel
Company shows various applications of sestalit, a fuel
that is burned in portable heaters for general domestic
uses. It needs no chimney or special ventilation, and
the stoves in which it is consumed have no smoke pipes.
A rival to gas or charcoal for heating purposes is shown
in the Stickney kerosene oil burner and plantfor heat-
ing soldering irons. The oil is fed through a jet, and
is burned by the agency of a blast of air. In gasstoves,
the American Meter Company, of thiscity, hasan inter-
esting exhibit. One of their open heaters has a hack-
ing of peculiarly indented bricks, with small cast iron
gratings or fingers in front of them. The gasis burned
with a blue or non-luminous flame. and brings the
iron fingers and the surface of the fire brick to full in-
candescence, 8o as to produce the effect of a strong
anthracite coal fire. Their well known cooking stoves
and luminous lame open heater are also shown.

The artificial production of cold is illustrated by the
exhibits of L. Dermigny & Co. The exhibitor supplies
a freezing apparatus for the production of ice and ice
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cream by the solution of salts. A special refrigerating
salt is supplied to be recovered after use by evaporation.
The ice produced is illustrated by models made of
paraffine wax, which have a very natural appearance.
Naphtha, gas, and steam engines are shown in con-
siderable variety, The Gas Engine and Power Com-
pany, of this city, have a number of their familiar
naphtha launches on the floor. These nave proved so
convenient that the samme company are now making a
naphtha engine pump, constructed on the general lines
of the launch engine, to be used for general pumping
purposes. These engines can be run without any
license, and require no special skill or training on the
part of the one in charge.

Among gas engines propcr the Rollaston, White &
Middleton, Hmrtig, Koerting, Otto, and Crown Com-
pression engines areshown. A novelty in somme points is
presented by the Cycle gas enginc. By a very peculiar
combination of levers the four phases of work are
repeated once for each revolution of the shaft. This
includes the impulse, exhaust, suction, and compres-
sion. This feature insures great regularity of rotation.
To vary the power the proportions of the mixture are
changed. Under all circumstances each single revo-
lution of the shaft includes the impulse and other
phases.

The Electro-Metallizing Company, of this city, had
some very interesing examples of electro-plating of na-
tural flowers and leaves. By plating upon these with
silver or copper very beautiful objects for decoration
. of lamps or vases arc produced. Roses, carnations,
ears of grain, and natural leaves are among the objects.
To get rid of the leaf or flower forming the core, it is
burned out, and if desired, lead or an alloy is poured
into the hollow metal. Another electric exhibit is the
Mason primary battery for supplying lamps and mo-
tors. The inventor’s patent battery zinc and his ex-
citing fluid constitute the characteristic features of this
battery.

Some interesting food products are shown. Mail-
lard’s chocolate is displayed in good style. A statue of
the Venus of Milo, made of chocolate, is a prominent
object. Itwas shown at the Paris exhibition. It is
seven feet high and weighs 1,985 pounds, containing
enough material to make 30,800 cups of chocolate.

Armour’s extract of beef, as put up at the well
known Chicago factory, is on exhibit. This distinect-
ively American product is produced in large quantities
and has been used by the United States Armmy Medi
cal Department, which is a good -certificate of its
quality. Another article adapted for the housekeeper
is C. C. Parson’s household ammonia. This well known
fluid is now supplemented by the zommmonia of the
same inventor, which contains not only ammonia, but
soap, so as to have a double claim to cleansing pro-
perties.

Among the photographic novelties is the slot ma-
chine for taking photographs. On sitting in position
and dropping ‘‘a nickel in the slot” and executing
some manipulations, a photograph of the sitter is
passed out. Many other slot machines for weighing,
ete., are shown. A number of phonographs are ex-
hibited which work upon the same principle, giving a
great choice of airs, songs, ete., to be listened to on
the deposit of a five cent piece.

& -0
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Ranecidity of Fats,

The determining cause of the rancidity of fats has
been a fertilesource of conjecture, and water, air, al-
buminous matter, ferments and light have by different
writers been credited with the sole or joint authorship
of the mischief. Some fresh experiments, reported by
Herr Ritsert (Pharm. Zeit), seem to throw additional
light upon the subject. The first experiments had for
their object to determine the relation of miecro-or-
ganisms to the rancification of fats and to ascertain
under what conditions sterilized fat becomes rancid.
It was found that, notwithstanding the oceurrence of
most diverse micro-organisms in rancid fat, both
aerobic and anaerobic germs die when added to fresh
undecomposed fat, from which it was inferred that the
change is not initiated by them. Indeed, it was also
found that under the influence of sunlight, which
killed the germs, the rancidity was produced more
rapidly. Experiments were, therefore, made with ste-
rilized lard (1) protected from access of air, but ex-
posed to sunlight, diffused light, and kept in the dark :
(%) with access of air, exposed to sunlight and kept in
the dark ; (3) in atmospheres of moist and dry oxygen,
carbonic acid, nitrogen, and hydrogen. As a general
result it may be stated that the condition favorable to
the production of rancidity proved to be the action of
light during contact with air, the change being in-
duced more rapidly, the more intense the light. Thus
it was found that sterilized lard, either moist or dry,
when kept from contact with air in sealed tubes, re-
mained free from rancidity after two months, even
though exposed to sunlight and warmth. When Er-
lenmeyer’s flasks were filled with sterilized lard, stop-
pered with sterilized wadding, and exposed to sunlight,
racidity was evident at the end of a week ; but if the
contents of the flask were sheltered from light by a
coating of black varnish, the lard remained sweet after

two months, even when the flasks were only partly
filled. In order to ascertain to which constituent of
the atmosphere the change is due, the quantity of oxy-
gen, nitrogen, hydrogen, and carbonic acid absorbed
by sterilized lard under similar conditions was noted,
and the effect produced upon the fat. Oxygen, both
dry and moist, was absorbed freely in the light, the
fat becoming strongly rancid in one month ; but none
was absorbed in the dark, the fat remaining quite
fresh. Nitrogen and hydrogen both remained unab-
sorbed, whether exposed to the light or kept in the
dark, and the lard did not become rancid. Carbonic
acid, dry and moist, was absorbed in the light and to
a less extent in the dark, but the lard only acquired
a tallow-like taste and no odor.—Pharm. Jour.
B e
Koch’s Remarks upon his Probable Cure for
‘Tuberculosis,

‘1 have proved the following substances to be reme-
dies which hinder the growth of tubercle bacilli in
tube cultures (to mention only the most important):
A nuwber of ethereal oils; among the aromatic com-
pounds, S naphthylamin, paratoluidin xylidin ; some of
the so-called tar dyes, namely, fuchsin, gentian, violet,
methyl blue, chinolin yellow, aniline yellow, anramin ;
among the metals, mercury in the form of vapor, silver
and gold compounds. The compounds of cyanogen
and gold were especially conspicuous, their effect sur-
passing that of all other substances ; even in a dilution
of one to two millions they checked the growth of
tubercle bacilli. All these substances, however, re-
mained absolutely without effect if tried on tubercu-
lous animals. Inspite of this failure I have not allowed
myselt to be discouraged from prosecuting the search
for growth-hindering remedies, and I have at last hit
upon a substance which hasthe power of preventing
the growth of tubercle bacilli, not only in a test tube,
but in the body of an animal. All experiments in
tuberculosis are, as every one who has had any experi-
ence of them has sufficiently discovered, of very long
duration ; my researches on this substance, therefore,
although they have already occupied me for nearly a
year, are not yet completed, and I can only say this much
about them, that guinea piges. which, as is well known,
are extraordinarily susceptible to tuberculosis, if ex-
posed to the influence of this substance, cease to react
to the inoculation of tuberculous virus, and that in
guinea pigs suffering from general tuberculosis, even
to a high degree, the morbid process can be brought
completely to a standstill, without the body being in
any way injuriously affected. From these researches
I, in the meantime, do not draw any further conclu-
sions than that the possibility of rendering pathogenic
bacteria in the living body harmless without injury to
the latter, which has hitherto been justiy doubted,
has been thereby established.”

Progress of the Gas Engine.

A Manchester contemporary says Messrs. Crossley
Bros., of Openshaw, the well known gas engine makers,
have made a new development in the manufacture of
large gas engines. This is in the form of the comple-
tion of a new 30 horse power single cylinder ‘‘ Otto”
gas engine, possessing a capability of working up to
100 horse power. All the latest improvementsare in-
cluded in the engine, which is erected on the horizontal
plan, and is intended for the Wandsworth Projectile
Company, of London. This engine is, however, by no
means the largest manufactured by Messrs. Crossley.
The double cylinder ‘‘Ottos” are now well known
among manufacturers and others for possessing many
advantages over the ordinary steam engine. Engines
of this character are made capable of running up to
from 100 to 200 horse power. The firm has now in hand
several large installations, requiring from 100 to 500 horse
power in each case. One of thelatter installations will
consist of several double cylinder engines, and will be
used for driving the machinery of a large flannel
manufactory. The use of gas engines for this work is
a new departure; for it has hitherto been supposed
that these engines were not powerful enough for driv-
ing machinery on a large scale. The order will be the
largest that has ever been placed for engines of this
description. With the engines laid down by Messrs.
Crossley Bros. is connected the Dowson patent eco-
nowmic gas system, which, in conjunction with the en-
gine, brings down the fuel consumption toless than 114
1b. per indicated horse power per hour. Thig result has
perhaps elsewhere never been arrived at, even by the
best and most modern Lancashire mill engines. The
machinery in Messrs. Crossley’s works has for several
years past been entirely driven on this system ; and
the actual cost of working has never exceeded the
above figures. Extensive use of the engines is also
made at the works of Sir William Arstrong, limited,
at Elswick. There are about 1,000 engines made by
the firm at present working in Manchester; and
Messrs. Crossley not unfairly assert that as a result
they have practically aided in the important work of
improving the state of the atmosphere of the district.
With the production of the latest single cylinder en-
gine, the firm are now able to provide some twenty-five
varieties of engines.
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Fun among Editors.

An amusing, if not instructive, triangular contest is
now on between the Engineer, of London, and the
Railroad Gazette and the Engineering News, of this
country. An effortis being made by those distinguish-
ed journals to determine whether or no an American
locomotive is better than an English locomotive. The
argument as far as yet carried on appears to merit the
dubious compliment which was paid to Aunt Sally’s
vinegar pie, ** Very good what there is of it, and plen-
ty of it such as it is.” In the last issue of the Railroad
and Engineering Journal. Brother Forney dishes up
the whole discussion to date in the form of a delicious
literary salad which, as the back of a dining menu
would say, fairly tempts the palate with its piquant
variety, and satisfies the robust appetite with its whole-
some abundance. Forney predicts that when the En-
gineering News buckles right down to the contest and
opens its guns in good earnest, the Engineer will wish
it was never born, and that then, too, ‘‘ the American
locomotive will distend its nostrils, and declare itself
victorious with a shriek which will be heard from
Alaska to Patagonia, and which will penetrate either
diametrically through the earth, or be wafted circum-
ferentially around it to our antipodes, who, standing
on their heads, may be able to comprehend the signifi-
cance of the arguments.” The inimitable Forney!
None but he could have treated this international epi-
sode in so graceful and clever a manner. Here is an-
other glint from his polished blade :

The Engineer shouts vehemently, ‘* Our locomotives
burn less coal than yours do.” The Gazette answers,
** What if they do, we pull more than you can.” From
across the Atlantic comes the interrogation to us,
* What do your locomotives cost for repairs, any-
way ?” and the Gaczelte answers ruefully, ** We don’t
know, but we intend to know ;” and with real Yankee
interrogative retaliation asks, ‘* What do yours cost ? "
and their adversary replies, ‘- We don’t know either,”
and then they proceed to write long argumentg based
on what they don't know.—7he Railway Master Me-
chanic.

i
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A Notable Catalogue.

The new catalogue of the Frick Company, of Waynes-
boro, Pa., though nominally a circular for the informa-
tion of customers, is of sufficient scope to be of general
interest. The entire subject of ammonia plants for
ice refrigerating, a specialty with this firm, is discussed
at length. The merits and defects of different systems
are considered, and with a very full exposition of the
details adopted by the Frick Company and the reasons
for their adoption. Some of the points of special in-
terest affect the type of compressor pumps. This is
chosen of the single acting type, in order to avoid the
strain upon the piston rod stuffing box of resisting
high pressure ammoniacal gas. All the heavy com-
pression is done on the rearside of the piston. The
subject of clearance is also treated Many attempts at
avoiding it have involved the use of oil in the cylinder.
The Frick compressor relies on almost absolute con-
tact of metal with metal, and in order to avoid all
trouble, makes the outlet valve of equal area with the
piston, so that it may be raised frowm its seat by the
actual pushing of the piston itself. Through all the
work similar interesting points of general practice are
lucidly treated.

The book is very fully illustrated. Some of the more
striking views are photogravure reproductions of large
cakes of ice. A standard size produced by the Frick
apparatus is eight by sixteen feet and fourteen inches
thick. The illustrations show such cakes of ice sus-
pended or supported on edge with men standing be-
hind themn whose forms are visible through the trans-
parent mass. A point made in favor of this system,
and called the plate system (the Smith patent plate
systermn), is that the ice so produced splits much better
than the ordinary artificial cake ice.

Dt @G
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Deep Mining.

The mine at St. Andre du Poirier, France, yearly
produces 300,000 tons of coal. The mine is worked
with two shafts, one 2,952 feet deep and the other 3,083
feet. The latter shaft is now being deepened, and
will soon touch the 4,000 foot level. A remarkable
feature of this deep mine is the comparatively low
temperature experienced, which seldomn rises above
75° Fahr. In the gold and silver mines of the Pacific
coast, at a depth of less than half that of the French
coal mine, much difficulty is often experienced in keep
ing the temperature low enough to admit of working.
In some levels of the Comstock lode the temperature
rises as high as 120° Fahr.

i
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The Value of Exercise.

In order to secure a long life and a green old age,
somebody has said, and no one will dispute, bodily
vigor should be sustained by regular, systematic exer-
cise, avoiding all sudden strain and prolonged exertion
as much as possible. Especiallyis this true of running,
lifting, climbing, ete. And labor, while desirable in
moderation, should never be prolonged till it produces
exhaustion.
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‘The Electrical Production of Caustic Soda.

The principal chemicals used by paper manufacturers
are caustic soda and chloride of lime, or bleaching
powder, and these two substances constitute items of
considerable expense in paper mills. For some time
past it has been hoped that these two chemicals
would be obtained directly and economically from
cowmmon salt by the aid of electricity. Many attempts
have been made in the past to effect this object, but
we believe they have all ended in failure. This has pro-
bably been due to one or the other of two causes—
nainely, either a deficient knowledge of the laws regu-
lating electric currents or badly constructed tanks and
apparatus for effecting the decomposition economi-
cally. The practice has been to separate the products
of electrolysis by porous plates or diaphragms, which
offer considerable resistance to the passage of electri-
city and add to the general cost of useful work done,
and are in other respects objectionable. At length,
however, it would appear that caustic soda and bleach-
ing powder can be, and indeed are being, practically
and economically produced fromn common salt by the
aid of an electric current. This desirable end has been
attained by Mr. James C. Richardson, of London,
whose process has been in operation on a working
scale for several months past at one of the largest
paper mills in the kingdom. The whole apparatus is
automatic, the salt solution passing regularly and the
caustic soda being drawn off at any strength up to 10
or 12 per cent pure caustic soda. The chlorine, which
can also be used direct for bleaching, is absorbed by
slaked line, and bleaching powder is thus produced.
We are not at present at liberty to give any details
respecting this process, but we may mention that it is
not simply a method of producing a bleaching solution
by electrolyzing sait, but a commercial process of pro-
ducing these two important chemicals. The porous
partitions are altogether dispensed with in Mr. Rich-
ardson’s apparatus, and in other respects it differs
materially from that employed in previous attemnpts to
effect the same object. It is stated that the cost, both
electrically and commercially, is wmuch below that of
the ordinary Leblane process of alkali manufacture,

and that at least three times the amount of chlorine is

available from each ton of sait decomposed as against
that process. Thus a larger quantity of bleaching
powder is produced and the purity of the caustic soda
ranges very high. The erection of enlarged plant is
being proceeded with at the works where it is already
in operation, and the adoption of plant is contemplated
at the works of a few other leading paper manufae-
turers.

STEAM DIGGING.

“ Steam digging” is the recognized expression for
the art of forking land by steam power for the purpose
of tillage, and its adoption has of late years been
steadily increasing. According to the most modern
practice, it is perforined with an ordinary traction en-
gine of which the digging apparatus forms a part. We
illustrate Mr. F. Proctor’s digging device, which is

manufactured by Messrs. Burrell & Sons, Thetford,
and for which many advantages are claimed by its
author. The device consists of : Three steel forks and
fork handles, three-rocking levers, one wayshaft, and
a three-throw crankshaft with its necessary bearings.
Each fork is made up of steel tines, which are held
firnly in a grooved clamp about 3 ft. in length and
which is attached to the fork handle by a spring hinge
somewhat similar to that which is used on the fork
of a hay tedder. The crankshaft is fixed where the
water tank of an ordinary traction engine is usually
fitted. ‘

The illustration, Fig. 1, shows the path which is
traveled by the extremity of a fork tine of medium
length, when the machine is stationary and when it is
in motion, and also a section of the spit of earth which
is sliced off and thrown back at each revolution of the
crank shaft. The reciprocating action of the forks is
governed by the rocking action of the under lever, but
the action of this again is modified by the traveling

IMPROVED STEAM DIGGER.

motion of the machine itself, for it will be seen by the
illustration that the slope at which the forks enter the
ground when the machine is traveling is more upright
than when it is stationary. The inclined nearly
straight line shows the path of the fork when the en-
gine is stationary, and the steeper curved line when
the engine is moving. The cross hatching indicates

the shape of the spit of earth turned off at each stroke.
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The width of this spit of earth is about 7 in., and the
speed is regulated to turn over an average of 72 spits
per minute.

In constructing a steam digger the greatest care
should be taken to get the centers of the crank and
way shafts in the correct relative position with each
other. Machine proprietors have sometimes been
tempted to alter their traction engines into steam
diggers, but Mr. Proctor states that owing to the shaft
centers being unsuitably arranged the work has proved
unsatisfactory. Three methods are adopted for ** tak-
ing a field : ”

1. The machine travels round the outsides and then
works inward similar to the path usually taken with
the sheaf-binding harvesters.

2. Another plan is to start in the center of the field
and describe with the machine a number of circularly
ended rectangles till the whole field has been gone
over.

3. In this case a straight up and down course istaken,
and the machine is brought into the straight again by
reversing the engine, much as is done with steam en-
gines in reversing them by tria..zles. The time oc-
cupied in thus turning takes scarcely longer than that
of an ordinary horse plow at the headlands, and it is
the method which is most generally adopted.—ZEngt-
neering.

Passiflora Edulis.

A luscious fruit is that of Passiflora edulis (the
Brazilian passion flower), which is much grown at
Tan-y-bwlch Hall, North Wales. We have neverseen,
says The Garden, a finer mass of it than here, one
house being devoted to it, and plants also permitted to
cover the back wall of a large vinery with their free
growth and flower. This Passiflora, apart from its
value as an edible fruit, is very pretty when in bloom,
and also when bearing freely its plum-shaped fruits.
It has been fruiting freely since last June. The fruits
are like very large egg plums, deep maroon in color,
but varying in tone according to their several degrees
of ripeness, and with a very tough and thick skin.
The pulp inside is yellowish and not very pleasant to
the eye, but the flavor is brisk, agreeably acid, some-

thing between a melon and a pear. It is used largely
for dessert here, and preferred before fruits regarded
generally as more luscious. Mr. Roberts. the gardener,
has little difficulty with it, fruiting it freely on vinery
walls, and yet the growth does not interfere with the
vines planted in front. Here is a fruit which ought to
be introduced in the United Srates. Perhaps the agri-

cultural department will try it.
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A NEW PUTATO DIGGER.

An apparatus for digging potatoes from the soil and
deliveriug the same in rows upon the ground, the tu-
bers being cleaned by it from all adhering soil, is the
subject of the invention shown in the illustration ac-
companying this article. It has been patented by the
inventor, Mr. James Gohm, of Newport, R. 1.

A frame consisting of side bars and crossbar in front
is carried by four wheels. Two wheels in front are
carried by adjustable bars so that the forward end of
the frame can be raised or lowered at will. Toward
the rear the frame is supported by the cross axle of the
rear wheels. Thisaxle is dropped low down between
the wheels. A pair of small plows or cultivator blades
arecarried by the forward corners of the frame. With-
in the frame and carried by the dropped portion of the
main axle is a scoop. In front the scoop is provided
with a cutting edge and central plow point. At its
rear end its floor consists of barsspaced so as to form a
screen, and at the rear of the screen a central deflector
is placed. Acrossthe center of the scoop a drum car-
rying a series of blades extends, which is caused to ro-
tate by chain and sprocket wheel connection with
one or both of the main wheels. A pair of handles ex-
tends from the rear, while a chain and clevis or draw-
bar is provided in front for the draught animal. In op-
eration thc apparatus is drawn down the row of pota-
toes. The cultivator blades throw to each side surplus
soil and weeds. The central hillock thus formed is en-
tered by the point of the scoop. Earth and potatoes
are forced backward over the floor of the scoop, their
passage being aided by the revolving blades. As the
screen is reached the earth sifts through and the pota-
toes roll rearward. As they meet the deflector they
separatc into two streams and are deposited on the
ground in a double row. Thus a clear space is left for
the attendant to walk upon. The scoop is jointed in

the middle transversely. The front end can be de-
pressed and adjusted by side bolts which pass through

GOHM’S POTATO DIGGER.

its sides and through the frame. The rear portion in
operation rests upon the ground. Hooks are provided
by which it can be sustained above the ground if de-
sired.
_—r—

Dion Boucicaulty, the Wonderful Dramatist.

The obituary notices of the late Dion Boucicault at-
tempt to give approximate estimates of the enormous
extent of this wonderful man’s work, and toshow that
the history of the drama includes no more remarka-
bly industrious personage. Since his death recently
we have seen it estimated that $40,000,000 has been
spent in the last twenty-five years by the public to see
his plays; that a single play, the ‘ Colleen Bawn,”
brought him $1,000,000, and another, the **Shaugh-
raun,” $400,000, and that thirty-five dramas, out of
his total of over 400, ran for at least 150 nights each at
their first production and have been each played over
5,000 tiines altogether. These performances have done
a surprisingly great work for the English-speaking
drama as a whole, in that they have made the fortunes
of scores of theatrical managers, founded theaters
enough to fill a city, and cultivated a theater-going
taste in the public of America which no figures can
adequately define either in extent or in the time for
which Boucicault’s influence will last. Such a record
is gigantic, colossal. We are most of us, naturally, un-
derthese circumstances, accustomed to think of Dion
Boucicault as a playwright. But his quickness of mind,
his tireless energy and industry, his genius for com-
bining distinct elements into a newly created whole
with an individuality of its own, and his unsurpassed
intuition as to what would please and entertain the
great masses of his fellow citizens, made him a success-
ful actor as well as playwright, and his own interpre-
tations of character on the stage had an inestimable
share in the trinmphs that filled his astonishing career.
It is altogether doubtful if he left room in this age of
the world for another like him.—XNew York Press.

A NEW AERATING AND WATER PUMP,

The expediency of aerating water, and the efficiency
of aeration in destroying noxious organic matter which
the water may contain, has long been recognized by
sanitarians. In the present device a pump is pre-
sented which, while doing the work of an ordinary
lift and force pump, also aerates the water of the cis-
tern or well in which it is used. Its construction is

DACUS’

AERATING AND WATER PUMP.

clearly shown in the cuts. It consists of two single-
acting pump barrels and pistons arranged in vertical
alignment, one above the other, the piston rods being
joined together. Fig.1 shows this arrangewent in sec-
tion. The lower piston contains a valve opening up-
ward, and a similar valve closes the lower end of the
lower cylinder. On the right of the section is seen a
closed pipe that acts as air reser-
voir, on the left is the water dis-
charge pipe. This combination
represents the ordinary force pump
and works accordingly. The cylin-
der and piston which surmount
it form an air pump. In Fig. 2
the arrangement of the valves and
connections of the upper cylinder is
shown. The pipe on the right,
which extends up to the surface of
the ground, with valve opening
inward, admits air to the cylinder
on the down stroke of the piston.
The pipe on the left, with valve
opening outward, leads down to the
bottom of the well. On the up
stroke of the piston, the air from
the cylinder above it is expelled
through this pipe, bubbling through
and aerating the water in the well.
The two pump chambers are con-
nected by a chambered union cou-
pling, and in Fig. 3 the method of
assembling the parts is illustrated.
The device, it will be seen, can be applied to many com-
mon kinds of pumps.

This improvement is the invention of Robert H.
Dacus, of Dardanelle, Ark., by whom it has been
patented.

<O

LYON’S TRUCK.
The handling of belting, rope, lath, yarn, or other
flexible goods required to be put up in rolls can be
greatly facilitated by the use of the hand truck illus-

TRUCK FOR RECEIVING BELTING.

trated in the accompanying illustration. This is the
invention of Mr. Samuel Lyon, of 66 South Canal St.,
Chicago, Ill.

A platform is arranged to slidein grooves in the sides
of the frame of the truck, and the position of this plat-
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form is regulated by a screw-threaded shaft located
underneath the same, which may be revolved by means
of a crank at one end. A rectangular frameis mounted
pivotally upon this platform, and may be revolved in
any direction. It bears at its center a drum fixed rig-
idly thereto. A sleeve having transverse handles and
a slot in its side is arranged to fit over this drum. In
the general view of the truck the drum is shown with-
out the sleeve, but the detail at the right hand corner
shows the location of the sleeve when put in position
for winding. The end of the belt or object to be
wound is inserted in the aperture or slot in the sleeve,
and this is rotated, by means of the handles, until the
desired amount of belt has been wound off. The belt
can then be wheeled to any part of the building. The
belt can be readily cut by means of this device from
either end of the roll, and if, for any reason, more has
been taken off than is required, it can easily be put
back again. The reel can be raised or lowered as de-
sired, and the roll can be readily tightened from the
center.

o
@

NEW DESK, TOILET AND DISPLAY BOTTLE.

A bottle of peculiar construction, combining the re-
quirements of an inkstand, match safe or perfumery
bottle, together with pen wiper, calendar, and other
adjuncts, is the subject of the illustration. It has been
patented by Mr. Theron H. Palmer, of San Bernardino,
Cal. The main portion of the bottle rises from its
base in generally conical shape. Within it is a well
that may be used for ink or perfumne. An annular ex-
terior chamber that surrounds the central aperture
may be filled with hair or other brush-forming fiber to
act as a pen wiper. The portion immediately above
this is roughened to give a surface on which to strike
matches. The conical part of the base is transparent
and is adapted to have pasted or secured within it any
matter for display, such as advertisements, etc. An

PALMER’S NEW DESK, TOILET AND DISPLAY BOTTLE.,

aperture is left in the base over which no advertising
matter is allowed to extend. Within the base a trun-
cated cone of metal ot other material is arranged to
rotate. It is marked with the days of the month, and
one of its designations can be seen through the aper-
ture. This constitutes a calendar. Different forms of
stopper can be used. In the cutsa ball valve is shown
in use for an inkstand, and for the match safe another
form of stopper is provided, as shown in the upper
figure of the cut. A third form of stopper, which closes
tightly the upper portion of the mouth, is used when
the bottle is to contain perfume.

A British Torpedo Beat Picked up at Sea by an

American Schooner,

A dispatch from North S8ydney, C. B., gives particu-
lars of the arrival there of the American schooner
Samuel R. Crane, of Gloucester, Mass., having in tow
thce British first class torpedo boat No. 62, which was
picked up at sea in good condition, but with nobody
on board. This torpedo hoat was attached to the
Newfoundland fishery ptotection fleet, carried a crew
of twenty-one men, and was in tow of her Majesty’s
ship Pelican when the gale of October 12 broke her
away. The Pelican stood by the boat till dark, but in
the morning she could not be seen.

No. 62 was one of forty-eight similar vessels that be-
long to the British fleet of first class torpedo boats, of
which there are eighty-six in all. These boats are 125
ft. in length, with from 60 to 66 tons displacewment
and 750 horse power. Their speed is about twenty-one
knots. No. 62 was built by Yarrow & Co., at Poplar,
London, in 1886, and was sent to Halifax last summer
as an adjunct to the coast defense fleet at that port.
Her armament consisted of five torpedo guns, two
three-pounder Hotchkiss quick-firing guns, and two
two-barreled Nordeufelt guns. She also carried an
electric search light.

When picked up, the torpedo boat’s holds were bat-
tened down., Nothing has been heard of her crew.
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M. PALACIO’S DESIGN FOR A COLOSSAL MONUEENTI
IN MEMORY OF CHRISTOPHER COLUMBUS.

The construction of the Eiffel tower has awakened
the pride of the nations. 1t issaid that North America
proposes to construct an iron tower which shall be
higher than the one in Paris. England also desires to
have a monumental tower.

When North Awerica proposed a competition for the
construction of atower tobe erected at the Universal
Exposition of 1892, a Spanish architect, a native of Bil-
boa, Mr. M. Alberto de Palacio, drew an original de-
sign, of which we publish an engraving.

Mr. De Palacio has conceived a most perfect form,
the sphere, which could not have been used prior to
the knowledge of iron as a building material, because
only by the modern methods of uniting the various
parts, of which this material is susceptible, could a
sphere be produced with a diameter of nearly 1,000
feet, that is, equal to the height of the Eiffel tower.
This idea symbolizes the geographical cowpletion of
the earth which was realized by Christopher Columbus’
discovery of the New World.

The following is a description of the magnificent
design : The colossal sphere is mounted on a base
which is 262 feet high, and is crowned at its North
Pole by the caravel which carried Columbus to the
New World. The monument is brilliant with the
colors of the continents, oceans and islands of the
terrestrial sphere.

The sphere will be encircled at the equator by a
platform 3280 feet, or more than half a mile, long.
An exterior spiral running around the mnorthern
hewisphere will form a track nearly two miles long,
leading frow the equator to the North Pole. At night
the sphere will be illuminated by the lines of light
which will form the outlines of the continents and
islands, thus casting over the city torrents of reful-
gent brilliancy. The great pyramids of Egypt, the
Sphinx, and the Colossus could lie in the hollow inte-
rior like jewels in their case. So much for the exterior
aspect. )

An interior track runs around the southern hemi-
sphere from the South Pole to the Equator, where it
joins the exterior spiral. The total length of the spiral
is nearly four miles, over which the sightseer can travel
on a tramway.

In the base and under the majestic central rotunda
will be placed a gigantic statue of the great discoverer
surrounded by the navigators and missionaries who
rendered his discovery fruitful. In the semicircle
around this Olympus of heroes, inclosing the amphi-
theater, will be allegorical statues representing all the
Spanish nations.

In the remaining spaces of the compartments in the
base a large Columbus library will be distributed ;
auditorium for the cultivation of the natural sciences,
museums of zoology, mineralogy, and botany of
Anmerica, roows for the Spanish Geographical Society,
a great naval mmuseum in the interior central compart-
ment, a meteorological observatory in the hull of the
caravel. All this is independent of the promenades,
cafes, and restaurants for the public.

In the interior the celestial sphere can be exactly re-
produced. Itcanalso be used for magnificent pano-
ramas, because the spherical form is the best for ob-
taining illusions of perspective. There will be a place
for public entertainments.

This astonishing monuwment can serve as a peren-
nial remembrance of the first Spanish-Awmerican and
Colonial Exposition.

Mr. Palacio secures the stability of this immmense
mass by weans of a simple method siwmilar to that used
for equestrian statues, so that the sphere will be able
to resist winds of greater force than a cyclone.

From a business point of view Mr. Palacio makes
the following calculation:

One hundred thousand spectators paying an entrance
fee of $1, will bring $100,000. This will replace the
capital in 62 days, without counting the profits of the
cafes, entertainments, etc. The estimmated total cost is
$6,000,000.

INDISPENSABLE DATA FOR THE ESTIMATE.

Diameter of the sphere........................... 984 ft.
Elevation of the sphere above the ground 22
Total height of the monument............ 1,312 “
Surface of the sphere.................ocvvunuenn. 337,989 8q. yd.
Volume .....covveiiiii it iiiirteneen ceeee 18,492,341 *
Length of the equatorial platform .............. 3,280 ft.
Length of the ascending spiral .... ............. 19,684 ¢
Total pressure of the wind of a hurricane against

the monument ..................c.00........ 42,390,000 1bs.

ESTIMATE.

Cost of the sphere and its base..... ..........cec... ... $5,059,200

Cost of the machinery, elevators and other accessories. . $1,240,000
The architect, Mr. Palacio, is the designer of the
wovable bridge at Bilboa, used in connection with the
submarine railway of Orton on the coast of Spain.—
La Llustracion Espafiola y Americana.
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IF a box six feet deep were filled with sea water and
allowed to evaporate under the sun, there would be
two inches of salt on the bottom. Taking the average
depth of the ocean to be three wiles, there would be a

layer of pure salt 230 ft. thick on the bed of the Atlantic.

Prepared Sea Water for DMarine Boilers.

Some interesting practical tests have recently been
made at Southampton with an apparatus for the che-
mical preparation of sea water for marine boilers, sug-
gested by Prof. Vivian B. Lewes, of the Royal Naval
College, after many laboratory experiments and analy-
ses of water. So far as the chemistry is concerned, it
may be, says Engineering, thus briefly described : In

‘order to separate the whole of the calcium and magne-

sium salts it is only necessary to raise the sea water to
the boiling point with a proper quantity of sodic car-
bonate. This would convert the calci¢c sulphate into
caleic carbonate, sodic sulphate, a soluble salt, being at
the same time formed, while calcic carbonate precipi-
tates as a soft powder, there being no calcic sulphate
to harden it. The magnesium salts are thrown down
as carbonatesand a bulky precipitate, which must soon
be removed, is thus formed. After this removal only the
sodic chloride and sodic sulphate will remain, both so
soluble that there will be no fear of anything deposit-
ing unless the evaporation were carried to the very
improbable density of 1'2. The importance of the sub-
ject may be judged from the fact that one ton of water
is required per twenty-four hours per 1,000 indicated
horse power.

Prof. Lewes having perfected his process as far as
was possible on a laboratory scale, Mr. J. H. Biles, the
general manager of the naval construction works at
Southampton, placed a crane boiler in the works at
his disposal in order to try the practical effect of the
process upon it, and after steaming continuously for a
month with nothing but prepared sea water, the boiler
was, on September 18, opened in the presence of a re-
presentative gathering of gentlemen interested in the
subject, when the interior of the boiler was found to
be in perfect order, no trace of incrustation or scale
having been formed, the plates merely looking as if
they had received the thinnest possible coating of
Jime white.

The feed water for the boiler was drawn from the
river Itchen, a quarter of an hour before high tide each
day, and on analysis proved to be practically pure sea
water, but contained besides much organic matter,
which under ordinary cirecumstances would have given
an excessively deleterious form of deposit. This water
having been stored in a large tank, was pumped a ton
at a time into what Prof. Lewes terms the ** precipita-
tor,” an egg-shaped vessel placed on end. Into this
water exhaust steamn was periodically blown until the
boiling point was nearly reached, when a packet of
** precipitator powder,” already referred to, was added
to the water through a small manhole in the top of the
vessel. This, at once, threw down all the lime and
magnesium salts present in the sea water, in the form
of a white flocculent precipitate. The vessel was then
closed, and steam blown in until a pressure of 10 lb.
was reached, and under these conditions the precipi-
tated - constituents of the sea water rapidly settled,
leaving the liquid only slightly turbid, and this tur-
bidity was got rid of by running the prepared water
through an asbestos filter into the hot well, from
whence it was pumped into the boiler. The sea water
so treated contained nothing but sodium salts, which,
like common salt, are very soluble, and will not deposit
until evaporated to a density of 12, a point never ap-
proached except by the grossest carelessness, being
equal to over 7-32 on the salinometer.

The advantages claimed for the use of this prepared
water are that, containing no lime salts, all incrusta-
tion is avoided, and the expense and wear to the boiler
of scaling is done away with, while the removal of the
magnesium salts present in the original sea water pre-
vents the pitting and corrosion of the plates. Zinc pro-
tectors are rendered unnecessary, and no distilling
boiler for water for nake-up has to be carried. Asre-
gards expense, it is claimed to compare favorably with
all other processes, being about one-fourth that of dis-
tilled water, and less even than the ordinary fresh
water supplied at many ports.

The density of the prepared water is less than the
density of salt water, and as it is possible to evaporate
it to a greater extent, the loss of heat by blowing off is
very small. The exhaust steam used for heating the
sea water is all condensed and passes back with the
prepared water to the hot well, and, being itself at the

. boiling point, all waste of heat is avoided, while the

salts present in the water prevent any action on the
metal, thus making it better to use thanjdistilled water,
the high solvent action of which upon metals makes
it undesirable in boilers.

The opinion was freely expressed that if the process
gave anything like the results at high pressures that it
had done at moderate ones, it was destined to play an
important part in the boiler practice of the future.

The Prevention of Phthisis.

The announcement, almost simultaneously, of two
methods of preventing the development of tuberculosis
has apparently made very little stir in the medical
world. The medical world, in fact, isgetting apathetic
on the subject of cures for phthisis. Still the present
claims come from the two chief bacteriological labora-
tories of Germany and France respectively, and are
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put forth by Dr. R. Koch and by Dr. Grancher, both
of whomn are men to be trusted. Dr. Koch asserts, as
we understand him, that he has found a chemical sub-
stance which, when given to animals, prevents the de-
velopment of tuberculosis in them. Dr. Grancher has
obtained by cultivation a fluid with which he vaccinates
animals and thereby prevents also the subscquent de-
velopment of tuberculosis.—Med. Record.
- e ——
Metallurgy in the Southern States.

Now that the members of the British Iron and Steel
Institute are holding high festival in the United States,
it is interesting to recall the fact that the American
Union has become the first iron-producing country in
the world. This proud position was long held by Great
Britain; but the rapid growth of American capital and
population, the vast extent of the United States, and
their abounding stores of natural wealth, have all told
in favor of American metallurgical pre-eminence,which
has now become an accomplished fact. We have
omitted to notice one circumstance which has largely
contributed to the change which has taken place.
We refer to the great progress which metallurgical
industry has wade in the Southern States during
the last ten years, and even during the last five
years. By- the Southern States we mean Alabama,
Tennessee, Virginia, West Virginia, Kentucky, Georgia,
Maryland, Texas, and North Carolina. These nine
States produced between them 342,537 tons of iron in
1885. In 1886 the total was carried to 415,528 tons; in
1887, to 445,226 tons; in 1888, to 485,852 tons; in 1889, to
744,610 tons; and in 1890, to 961,966 tons. Each year closes
it should be observed, for the purposes of the compari-
son, at June 30. It is this arrangement which enables
1890 to be brought into the calculation. The progress
achieved in connection with Southern metallurgy is
especially observable in Alabama, which made 463,451
tons of iron in 1890, as compared with 364,346 tons in
1889, 169,696 tons in 1888, 146,280 tons in 1887, and 118,186
tons in 1886.

So confident are Alabama iron men of the future in-
dustrial greatness of the State that some of them think
that it will displace Penusylvania, which has hitherto
been regarded as the great Awmerican metallurgical
State par excellence. But the production of iron in
Pennsylvania in 1889-90 having been 2,546,501 tous, as
compared with an output of 463,451 tons in Alabama,
it is clear that Pennsylvania will still take a great deal
of beating.

Another important Southern metallurgical State is
Tennessee, which attained an cutput of 143,693 tons in
1889-90, as compared with a production of 79,144 tons
in 1884-85. The production of Virginia had also in-
creased to 166,461 tons in 1889-90 as compared with
74,627 tons in 1884-85. On all sides Southern metal-
lurgy is making progress, although only just a begin-
ning has been made at present in Texas and North
Carolina. As a result of the great advance which
Awmerican metallurgy has been making during the
last five years, the importation of foreign iron and
steel into the United States has very sensibly declin-
ed. In the first half of 1887 these imports amounted
to 960,649 tors, in the first half of 1888, to 472,089 tons,
in the first hait of 1889, to 404,591 tons, and in the first
half of 1890, to 314,969 tons. Great as the consumptive
powers of the Americans undoubtedly are, the enor-
mous strides which have been made in the production
of native iron have had the effect of squeezing foreign
iron and steel more and more on one side since 1885,
and there appears a prospect of its finally being got
rid of altogether, except as regards swmall quantities
of special descriptions which enjoy a practical mo-
nopoly.

The basis of the metallurgical industry of any r.oun-
try is the quantity of pig which it makes; and in this
respect the Americans have been making marvelous
advances every year since 1886. In that year they
made 2,954,209 tons of pig; in 1887, 3,415,210 tons; in
1888, 3,382,502 tons ; in 1889, 4,100,995 tons ; and in 1890
—that is, in the twelve months ending June 30, 1890—
5,109,737 tons. The production has thus almost doubled
itself during the last five years ; and, notwithstanding
this extraordinary result, there have been no imnport-
ant accumulations of stocks. Upon the whole, every-
thing appears to show that American metallurgical
progress rests upon a solid and substantial foundation.
It is one thing for a country to produce so much pig,
or so much iron, and another thing to dispose of it ;
but the Americans appear to have accomplished both
results, and they may look accordingly with confidence
to the course of events in the future. Many circum-
stances, of course, tell in favor of American metal-
lurgy besides those at which we have already glanced.
In the first place, the cheaper rates of interest now rul-
ing in the United States are calculated to encourage
enterprise of all kinds, and especially railroad enter-
prise; in the second place, there is not likely to be so
much difficulty in future in regard tosupplies of labor;
and, in the third place, the extension of railroads in
the Southern States not only supports the demand for
railroad iron, but also facilitates the delivery of metal-
lurgical produets of all kinds to remote and formerly
inaccessible districts.—London Engineering.
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Sorrespondence.

Work of Amateur Electricians,
To the Editor of the Scientific American :

Noticing your request, *‘electrical amateurs please
report,” I take leave to state that I made a four-cell bat-
tery like the one described in the SCIENTIFIC AMERI-
CAN, with the exception that I cast my zinc plates
from ordinary sheet zine, and made my carbon plates
by binding together carbon pencils obtained from the
electric lamps. I also fastened all my plates for the
four cells in one piece of wood, so thatI couldlift them
all out of the tumblers at the same time.

I use in connection with the battery an induction coil,
a small Gramme motor, described in ‘** Experimental
Science,” electric bells and electro-magnets, all of my
own construction. I also use it to light a two-can-
dle power Edison electric lamp of 4.2 volts, which it
lights brilliantly. - H. A. DAWLEY.

Chillicothe, O., October 6, 1890.

To the Editor of the Scientific American:

My experience in mmaking electric motors, according
to directions in your valuable paper, is as follows :

I first made simple electric motor with ring armature,
but could only get on ten coils No. 16. It gave good
results. I then made one two-thirds size linear, with
drum armature wound with No. 18, and having two
layers only on armature. This ran sewing machine
very well.

My last is a vertical single limb machine with cast
iron field magnets. Core circular, 13{ inches diaweter,
214 inches long. Pole pieces, 24 inches broad, bore
21¢ inches diamoter. The cores are wound with No.
18. About 390 turns on each leg, having eight layers,
in four coils of two layers, as in eight-light dynaino.
Drum armature wound with 820 turns No. 18, in eight
sections of four layers.

Using it as a series machine with coils of F. M., twoin
parallel, equal to fourlayers No.15, and with four cells
bichromate battery, elements 3 inches by 2 inches, it
drives a sewing machine at about 400 revolutions—fast
enough for household use.

As a shunt dynamo, driven at the rate of about 4,500
revolutions, it lights two one-candle four-volt lamps in
parallel.

With thanks for the satisfaction and instruction I
have derived from your paper, I am yours,

Galveston, Oct. 8, 1890. ’ J. E. BURK.

How to Cure Felons.
To the Editor of the Scientific American :

I notice in a recent issue a cure for felons. I will
give you one that I discovered accidentally, when a
young man.

I was engaged in marking iron with white lead
and turpentine, and having a felon coming on my
finger, dipped it frequently into the mixture. As the
iron was quite warm which I was marking at the time,
Ifound the next morning that there was a small yellow
spot where I felt the felon. I opened this, and had no
wmore trouble from it. The next time I felt one coming
I procured some turpentine and bathed the part af-
fected frequently, and held it near a warm surface to
dry, with the same result as the first. Since then I
have used it several times, always with the samne result.
I also have had others try it, among them some of our
men who work in the rolling mill, whose hands are
covered with a very hard skin, and every one of them
who tried it met with the saimne results, saving them
a great deal of time, money and pain.

I asked an eminent physician why the turpentine
should producesuch a result. His answer was, “ It isa
counter-irritant.” JAMES MALLEN.

O
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Simple Methods of Copying Letters.
To the Edttor of the Scientific American :

In a recent issue of your valuable paper, you answer
a question (No. 2459) concerning a cheap method of
letter copying. Let me describe the method I hawv
used for some years. :

I went to a printing office and had tissue paper put
in a pad with stitched ends at a cost of 25 cents a hun-
dred pages, 915 by 113§, The cover is simply of thick
paper, the bottom of cardboard.

To copy, I use ordinary copying ink—Carter’s, Staf-
ford’s, or Arnold’s—a cotton or woolen cloth, or a blot-
ting paper dampened. ‘ Pack” same as for a press-
and roil with common pastry roller.

Detached sheets of copy may be taken by ‘‘ packing ”
on a cardboard and passing through a common clothes
wringer. The cardboard is for strength, to avoid tear-
ing the tissue. This method is as good as any press
made, if carefully handled.

Another method is to arrange the original, titsue,
wet cloth, and wrap all around a walking stick or piece
of curtain roller, then roll with hands, or putting the
packed roll on a table, roll it back and forth a few
times beneath a board pressed 11pon it.

J. A. LoNa, Pastor M. E. Church,

Castle Rock, Col.

Annual Report of the Commissioner of Putents.

The annual report of the Cowmmissioner of Patents,
C. E. Mitchell, to the Secretary of the Interior for the
fiscal year 1889-1890 is a plain, concise, and practi-
cal document. We make the following abstract :

The total number of applications received, including
designs, reissues, etc., was 46,140 ; the number of pa-
tents granted was 27,493 ; the total receipts were
$1,347,203.21 ; the total expenditures were $1,081,173.56,
leaving a surplus of $266,029.65 to be turned into the
Treasury of the United States to the credit of the
patent fund, and making a total balance in the Trea-
sury on account of the patent fund of $3,790,556.28.

The commissioner says :

“ It is not without some satisfaction that I direct at-
tention to the fact that despite the great increase in
the number of applications, the number on hand in
condition for action atthe end of the last fiscal year
was less than at the corresponding period in either of
the four previous years. This result is due not to any
increase in the number of einployes or to any addition-
al facilities whatever, but is to be ascribed to the un-
flagging industry and well directed skill of the entire
force under my control.

** The present forceof the Patent Office is inadequate.
I have no reason to believe that the great increase in
the amount of work done during the past year has been
accompanied by any deterioration in its quality. On
the contrary, I believe that such is not the fact. At
the sawme time it must be admitted that the pace kept
up in the Patent Office now, as duringall recent years,
is inconsistent with that high degree of care in cond uct-
ing examinations which the patent system calls for.
The government undertakes on behalf of the inventor
not only to give hiln a patent if his improvement is
new and useful, but to conduct a painstaking examina-
tion in order to ascertain what the fact is in that
regard. The fees paid by the inventors for that pur-
pose are ample, as is abundantly proved by the sur-
plus over and above all expenses which, increasing
yearly, is paid into the Treasury by this office under
the present system. There can be no excuse, except-
ing inadequacy of force, for failure to make the ex-
aminations thorough and exhaustive, and inadequacy
of force, though it may excuse the Patent Office, is no
excuse for the government. The search for anticipat-
ing devices and processes should continue until a moral
certainty.”

In the opinion of the commissioner, an increase in
the examining force of the office is imperatively
demanded. He justly says:

‘¢ A patent should evidence such painstaking care in
examination that upon its face it should warrant a pre-
liminary injunction, and there can be little doubt that
the permmanence of the American * examination system’
depends upon so conducting the examinations into the
novelty of alleged inventions as to make the seal of
the Patent Office create a powerful if not a conclusive
presumption that the patent is valid. I am aware
that after the most exhaustive examination there still
will remain a margin of possibility that the result of
the examination is not to be relied upon. No examiner
can possibly be aware of all that has been done which
has not found a place in patents or in printed publica-
tions; but in this age of printing and publicity there
is no reason why an examination sufficiently painstak-
ing and exhaustive should not afford a practical
guarantee that the patented thing was original with
the patentee. Because, then, of the large increase in
the number of applications for patents, and because of
the necessity of more deliberate and exhaustive ex-
amination, and because of the fact that American in-
ventors are already paying the necessary expenses, I
recommend a substantial increase in the examining
corps of the Patent Office.”

The commissioner presents most cogent reasons why
the salaries of examiners should be increased :

“The salary of the principal examiners is $2,500.
This salary was fixed by Congress in 1848. But a
salary which was just in 1848 is not just in 1890. Aside
from the fact that all salaries have been increased, on
account of the increased cost of living, the present ex-
aminers of the Patent Officc do far more and better
work than was done by their predecessors forty years
ago. Owing to the wonderful progress in every art,
they are required to be much more learned. They are
now experts of the highest order; they have legal
ability and executive capacity. And what is true of
the principal examiners is true in a proportionate
degree of the assistant examiners, whose salaries ought
also to be augmented. The Patent Office cannot ex-
pect to maintain an examining corps of the highest
order of ability unless the salaries are made commen-
surate with services rendered, and no one who has ever
considered the subject has ever maintained that salaries
established forty years ago are now just or reasonable.”

An important change in regard to the status and
functions of the board of examiners-in-chief is recom-
mended. At present the examiners-in-chief have juris-
diction over appeals from the decisions of the primary
examinersand the examiner of interferences. From all
decisions of the examiners-in-chief further appeal lies
to the commissioner.
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“ I am satisfied,” says the commissioner, ‘ that this
latter appeal should be done away with. The term of
office of the examiners-in-chief is permanent, and the
highest appellate tribunal of the office should, like
other judicial bodies, possess a perwmanent tenure.
Another reason is found in the fact that with the
growth of the business in the Patent Office it has be-
come impossible for the cominissioner to discharge
properly his appellate judicial powers as now devolved
upon him by law.

* The number of written decisions rendered by the
commissioner and assistant commissioner in appellate
proceedings during the last fiscal year was eight hun-
dred and twenty-five. About two hundred were ren-
dered in cases that came up on appeal from the ex-
aminers-in-chief. Some of these cases presented im-
portant questions involving the patentability of inven-
tions, and others involved the determination between
rival claimants of the question which was the original
first inventor. I am satisfied that no appeals should
come to the commissioner from the examiners-in-chief,
and that his judicial jurisdiction over that body should
go no farther than to grant new trials and rehearings
in proper cases, according to the principles regulating
such proceedings. Such a change in the organization
of the Patent Office would relieve the commissioner of
a portion of that burden which is now too great to be
properly discharged. It would save litigants the ex-
pense, annoyance, and the delay of two appeals, where
one should be sufficient, and it would secure that uni-
formity in decisions which the original act creating
the board contemplated. The members of the board
should receive the same compensation as the judges of
the United States district courts, and be required to
possess the same qualifications for the discharge of
judicial duty. I think, too, they should be five in
number.”

_— —tr——
The Benefit of Newspaper Training.

I believe I have done everything which an editor or
publisher ever has to do, from directing wrappers up
to writing the biography of a president within an hour
after his death. This means, if the training be con-
tinued through many years of life, and if one be under
a good chief, that one gains, of necessity, the ready
use, at least, of his own language. We newspaper
men may write English very ill, but we write it easily
and quickly. So that to us, who have been in this
business, there is something amazing to hear a clergy-
man say that he occupied a week in composing a ser-
mon, which was, at the outside, thirty-five hundred
words in length. One can understand absolute ina-
bility to do it at all; but no newspaper man under-
stands how a man, who can do it, can spend thirty-six
hours in doing it. If you have to send *“copy?”
upstairs, hour after hour, with the boy taking slips
from you, one by one, as they are written, and you
know that you are never to see what you write until
youread it the next day in the paper, your copy will
be punctuated carefully, written carefully, and will be
easily read. That is one thing. Another thing goes
with it. You will form the habit of determining what
you mean to say before you say it, how far you want
to go, and where you want to stop. And this will
bring you to a valuable habit of life—to stand by what
has been decided. Napoleon gave the same advice
when he said, “If you set out to take Vienna, take
Vienna.” For these reasons, I am apt to recommend
young men to write for the press early in life, being
well aware that the habit of doing this has been of use
to me.— Edward Everett Hale, inthe New York Forum.

-

A Point of Partnership Law,

In the Supreme Court, Brooklyn, Judge Cullen has
rendered a decision that will interest business men
everywhere.

Enock Rutzler and George W. Blake had been for
five years partners in the steam heating business on
Center street in this city. The copartnership was re-
cently dissolved, and Blake started in the same business
in Wooster street. He then moved to enjoin Rutzler
from continaing the business at the old stand or any-
where else in New York in connection with the firm
name. Judge Cullen lays down the law as follows :.

* The authorities are plain that in the dissolution of
a partnership or the sale of a business with its good
will, in the absence of any covenant to the contrary,
either partner or vender may prosecute the same busi-
ness at any location, even next door to the preinises
occupied by the firm. In such cases the good will
amounts to nothing more than the probability of the
customers resorting to trade at the old stand. Defend-
ant Rutzler, therefore, has the right to carry on his
business at the premises he has hired for that pur-
pose.”

The court goes on to explain that Rutzler may not
describe himself as the successor of the late firm, nor
put out any sign or publish any advertisement calcu-
lated to mislead the public to believe that he is the suc-
cessor or is continuing the business of the old concern.
He may, however, deseribe himself as ‘‘lately a part-
ner in the firm,” or as being ‘‘ formerly with it.”
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A NEW CLUTCH.

The engraving shows a new clutch which has been
recently patented by Mr. David Mackie, of 4062 Lan-
caster Avenue, West Philadelphia, Pa., in which all
the advantages of a friction clutch and a positive
clutch are combined. Fig.1 is a perspective view of
the cluteh, Fig. 2 is a longitudinal section, and Fig. 3
is an end view of one-half of the clutch.

Upon the ends of the shaft sections to be connected
by the cluteh are mounted flanged collars, one of
which is provided with a conical recess, while in the
other 18 formed a cylindrical recess in which is placed
a cone’provided with arms projecting into mortises
in the flanged collar. The cone is arranged to be
moved forward into the conical recess of the oppo-
site portion of the coupling by a pair of levers
connected with a sliding circumferentially grooved
sleeve, which is engaged by a forked lever provid-
ed with inwardly-projecting studs. The flanged
collar having the conical recess is capable of slid-
ing upon its shaft, but is prevented from turning
thereon by slots and feathers. The flanged collar
in which are pivoted the levers is furnished at its
periphery, at diametrically opposite sides, with
sockets for receiving sliding rods, which are pro-
vided with heads reaching inwardly over the
movable flanged collar. Levers pivoted in ears
projecting from the fixed flanged collar extend
into mortises in these sliding rods, and are con-
nected by links with the sliding sleeve by which
the clutch is operated. The flanged collars on
their adjacent faces are provided with lugs which
are capable of engaging each other when the collars
are drawn together.

The operation of this improved clutch is as follows :
When the clutch lever is moved in a right-banded
direction, the cone is pushed forward into the conical
cavity by the action of the levers. By this means the
driven shaft is made to gradually acquire the same
motion as the driver. As soon as this is accomplished,
the clutch lever is quickly moved in the opposite
direction, thus withdrawing the cone from the conical
cavity, and at the same instant carrying forward the
movable flanged collar through the medium of the
sliding rods, so as to bring the lugs into engagement
with each other, thus securing a positive connection
of the two shafts. When the shafts are to be detach-
ed, this operation is reversed.

It will thus be seen that in this device all of the
advantages of the friction clutch and the positive
clutch are secured.

o
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NEW ELECTRIC CONDUIT.

The engraving shows in perspective and detail a new
electric conduit patented by Mr. C. Edward Loth, of
88 Congress St., Troy, N. Y. This conduit is specially
designed for facilitating the laying and adjusting of
the wires, and for cheapening the construction of
the lines, by doing away with the necessity of insu-
lation except at or near the points
of support. This system also pro-
vides means for gathering and re-
moving water which may accumu-
late. At suitable intervals along
the conduit are arranged manholes
like that shown in the engraving,
in which are placed supports for
receiving the conductors. These
supports are placed in a frame held
in a vertical position in the man-
hole. They are capable of being
moved in the frame to permit of in-
troducing or arranging the wires.
The wires are drawn through the
conduit by means of the cable
shown in the larger view, which
carries aclamp for receiving the end
of the wire. As the cable reaches
the roller on the top of the frame
in the manhole, the clamp is de-
tached from the cable, the wire is
passed through the frame, when the
clamp is again attached to the cable
upon the opposite side of the frame,
and the wire is drawn forward as
before until the next manhole is
reached, when the operation is
repeated.

It is desirable to maintain a cer-
tain tension on the wires during
the operation of introducing them
into the conduit, and for this purpose a right-angled
lever is provided, having on its vertical arm a clamp for
receiving the wire, and on its horizontal arm a weight
for giving the wire the requisite tension. The wire is
provided with an insulating covering for a short dis-
tance on opposite sides of the supporting frame in the
manhole, and is furnished with a sleeve which rests in
the support and serves to retain the wirein its position
and under proper tension. The sections of the con-
duit incline toward the manhole, and each manhole is
provided with a pipe leading to the suction pipe of the
pump, several of the manholes being connected with a

single pump. It will be noticed that the pits for re-
ceiving the water at the ends of the sections are
enlarged laterally to give them increased capacity.
These pits are furnished with benches or platforms,
upon which the linemen may stand while adjusting
the wires.

Fig. 1 shows the inclination of the conduit, section
of the water pit, and the float valve for closing the
suction of the drainage pipe as the water is removed,
8o that the pump may act upon the water in the other
pits. Fig. 2 is a sectional view of the fastening device

for holding the wire in the support.

Fig. 8 is a side

MACKIE'S IMPROVED CLUTCH.

elevation of the frame and the wire sur ports; and
Fig. 4 shows a support provided with a roller, over
which the wire is drawn while it is being introduced
into the conduit.

This improved conduit has the advantage of afford-
ing free access to the wires, and it may be constructed
at a minimum expense, as the wires for the greater
portion of their length may remain uninsulated.

Gem Mining in Siam,

Of late a good deal has been heard of concessions for
gold and gem mining in Sjam. The British Consul-
General at Bangkok, in his last report, devotes some
space to both subjects. As to gems, he says that the
region in which rubies and sapphires have for the past
ten years been found lies on the western side of the
Cambodian peninsula, about 240 miles southeast of
Bangkok, and covers approximately an area of 100
square miles. The center of this district is Chantabun,
a seaport with a good harbor, connected with Bangkok
by a line of three smaill steamers running at regular
intervals. Within three hours, to the northwest, is
Ban Kacha, where rubies of a very inferior kind are
still sought by the local inhabitants, both Siamese and
Chinese. Tongsoos, or natives of Pegu, and Burmese
do not work here. Then, again, 13 hours from Chan-
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LOTH'S UNDERGROUND ELECTRIC CONDUIT.

range of hills, are the mines of Muang Krung, with a
mining population of about 100 in all, mostly Tong-
soos, with a few native Siamese and Chinese. Two
days from Chantabun, in a southerly direction, is the
district of Krat, with mines from which rubies are
extracted, and but few sapphires. The Tongsoo work-
ers here number about 8,000. On the eastern side of
the hill range, midway between Chantabun and Bat-
tambong, are the Phailin mines, the most extensive
and the most frequented of all. Here there are between

4,000 and 5.000 gem seekers. Rubies and sapphires are
both found, the latter being more abundant. All three
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of these localities—Krung, Krat, and Phailin—have
been, or shortly will be, conceded on mining leases, the
last to an Italian and the two former toa Chinese British
subject and an Englishman respectively. The method
of obtaining the precious stones is identical at all the
diggings in this region. The digger, on entering the
district, pays 58. 6d. to the headman, a Burmese Brit-
ish subject responsible to the local governors. Beyond
this no further fee is exacted. The Siamese claim no
right of pre-emption over gems found, or of purchase
at market value of all stones above a certain weight;
as was the case in Burma. The Tongsoo digger’s first
object is to discover a layer of soft, yellowish
sand, in which both rubies and sapphires are de-
posited. This stratum lies at depths varying from
a few inches to 20 ft. on a bed of subsoil, in which
no precious stones are found. A pit is dug, and
the soil removed is taken to a neighboring canal
or stream, where it is mixed with water and passed
through an ordinary hand sieve. In his search for
this peculiar alluvial deposit, which is generally
free from any admixture of clayey earth, the dig-
ger has often to penetrate into the jungle that
grows thick around, and combine the work of
clearing with the occupation of gem digger. The
Tongsoos do not appear to form themselves into
companies for mutual assistance or division of
profits. They work principally in twos or threes,
and if chance lead them to discover a gem of any
value, they either undertake a sea journey to
Rangoon or Calcutta for the purpose of obtaining
a good price for it themselves, or consign it to an
agent, while they themselves continue to search for
more. No sapphire has yet been extracted of higher
value than about £280, nor ruby of higher price
than £960. A process of migration is continually
going on among the Tongsoos of the different mines,
the workers passing from one to the other, according
to the reputation of a particular mine at certain peri-
ods. No artificial or mechanical processes for washing
the soil have as yet been introduced. Rubies and sap-
phires are found at all the diggings, often deposited
side by side in the same layer or stratum of sand. The
ruby of ‘‘ pigeon blood” color is rarely, if ever, met
with. The color of the S8iam ruby is usually light red
of a dull hue. The sapphire is of a dark, dull blue,
without any of the silken gloss which is the distinctive
mark of the Burma and Ceylon stone. Stones resem-
bling garnets rather than rubies are found in the dried
beds of watercourses at Raheng, 200 miles north of
Bangkok ; and there is every reason to believe that
rubies also, equal, if not superior, to those discovered
in the southeast, exist throughout the Raheng district.
Those hitherto obtained are the result merely of sur-
face scratchings by Tongsoo seekers.

O
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Cremation at Milan.

Two systems of cremation are followed at Milan, by
one of which the body is burned in a furnace sur-
rounded by wood and charcoal,
while by the other the combustion
is brought about through a number
of jets of gas which cast their heat
upon the furnace from all sides.
‘When wood and charcoal are em-
ployed, about six hundred pounds
of wood and one of charcoal are
found necessary, and the process
lasts two hours. When gas is used,
all that is consumable in the body
is burned up in less than fifty
mminutes. The body may, in ordi-
nary cases, be introduced into the
rurnace with or without the coffin.
But if death has been caused by
some infectious disease, the coffin
and body must be burned together.
The weight of the remains after
cremation, in the form of bones and
dust, is about four pounds. They
are in color pure white, tinged here
and there with a delicate pink;
and it is a rule never to touch them
with the hand. The bones and
vestiges of bones (which are for the
most part burned into powder) are
taken up with silver tongs, while
the ashes are removed from the
furnace with a silver shovel, to be
placed on a silver dish and then de-
posited in an urn for retention in
the cinerarium. Here the ashes are preserved in sepa-
rate compartments, each with a suitable inseription
beneath it. The cost of cremation is $5 toa member
of the Society for Extending Cremation in Italy, or $10
in the case of non-members.—Med. Record.
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MEDICAL students in London are compelled to go
through a course of four years’ study, hospital at-
tendance and lectures before being qualified to ap-
pear for the flnal examination. By an order of the
General Medical Council of England the term of pre-
paration has been extended to five years.
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EXPERIMENTAL PLANT OF THE PORTELECTRIC

SYSTEM,

It is now something more than a year since the ex-
hibition of the model of the portelectric system in the
Old South Church in Boston. The subsequent de-
scription of this promising invention in the daily
newspapers and technical journals attracted the notice
of people in all parts of the world. It was at once
recognized that, could the model be duplicated on a
large scale, and be made to work with the same degree
of success, its commercial utility and importance in
the rapid transportation of mail and express packages
would be very great

Since the invention was first exhibited to the public,
its projectors have been busily engaged in the con-
struction of an experimental track upon which the
‘‘portelectric” car could be tested under conditions
similar to those which would be met in actual practice,
and fully as severe as those whichr would be encounter-
ed in commercial operation.

This experimental plant, which is located near the
Howard street station on the New York and New
Eugland Railroad, in the suburbs of Boston, has been
completed and in experimental operation for some
time, but its construction and operation have been
open to the inspection of the public only since the
11th of this month. Notwithstanding the difficulties,
mostly of a mechanical nature, which necessarily had
to be met and overcome in pioneer work of this kind,
the experimental work has proved so successful that
the performance of the system re-enforces the opinions
formerly held by its projectors concerning its future
commercial importance.

The system is intended for the transportation, not

has been directed toward the reduction, as far as pos-
sible, of the copper wire required in the coils of the
track solenoids.

The experimental line is nearly 3,000 feet long, built
in the formn of an oval or somewhat of a pear shape,
including two curves of different radii, some straight
and level sections, and grades, both on a straight track
and on curves. One grade is 8 per cent and another
11 per cent. Posts 10 inches square are set solidly in
the earth to a sufficient depth to be undisturbed by
frost, and are packed about with sand. These posts
project above the surface to a height of about four or
five feet, and to their sides, at the top, are strongly
bolted planks, three by ten inches, set on edge and
carefully fitted, so that the top of the planks is flush
with the top of the posts. Posts are set at intervals of
six feet. This low structure was so built simply for
convenience of access in conducting experimental in-
vestigation.

A very neatly designed and well constructed power
house stands directly over the track, as is shown in the
illustration on this page. Its architectural features

i

of passengers, but of mail and express matter only, at
rates of speed approximating two miles per minute,
the steel car being drawn along its confined path at
this high rate by the pull of numerous solenoids
through which the track is laid, each coil exerting
its power for a short time only as the car approach-
es it.

In general principles the experimental track here
described and illustrated does not differ from the
model exhibited in the Old South Chureh last year.
In the mechanical details, however, such changes have
been made as have been found by actual experiments
to be necessary to adapt the system to the require-
ments of comuwercial service.

The method of closing and opening the circuit
through the track solenoids at the proper time has
been changed. The mounting of the car upon its
wheels, the construction of the track and some other
mechanical details have been greatly improved. Prof.
A. E. Deolbear, the electrician of the company, and
Mr. John T. Williams have given the matter almost
daily attention for several months, and especial care

are the design of Mr. J. Philipp Rinn, a Boston archi-
tect. The track passes directly through its center at a
distance of about two feet from the floor. The build-
ing is surmounted by a lookout tower, from which the
car may be watched as it speeds around its half mile
course.

The power equipment of the station consists of a
Sturtevant 20 h. p. engine and an Edco dynamo to
furnish current for the propulsion of the car. This
dynamo is wound for a pressure of 1,000 volts. A hori-
zontal tubular boiler supplies steam for the engine and
for the heating of the building as well. A small sup-
ply and work room is conveniently arranged in one
corner of the building. The station is lighted by
Bernstein series incandescent lamps, and the track is
lighted when necessary with seven are lights.

Upon the heavy framework of wood of which the
track structure is composed are placed the solenoids, a
series of coils extending along the entire track at in-
tervals of six feet. These coils have an internal diame-
ter of eleven inches, and are each made of about 20
pounds of No. 14 wire. The two rails of the track ex-
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tend through these coils, one at the top and the other
at the bottom. The lower track is in connection with
one terminal of the dynamo, and the other terminal is
connected with a lead wire parallel with the lower
track. To this wire are attached branches connecting
it to the various sections of the upper track, these
sections being about six feet long. The passage of the
car completes the circuit between the upper and lower
rails through the solenoid in advance of the car, and
the car is thus pulled into the coil until it is midway
through the coil, when the current is cut out and
transferred to the next coil in advance.

The car is an iron eylinder 10 inches in diameter, and,
with its conical ends, is 12 feet long, and weighs 350
pounds. It runs on two wheels, and also has guide
wheels to run on the track above the car. Doors upon

its side allow of the necessary matter constituting the
load of the car to be placed upon its inside and secure-
ly locked in place.

The greatest difficulty experienced in the operation
of this track and car was in the adaptation of the car
to the compound curve, made up of a grade and a curve
of short radius. It was found necessary to make the
car itself rotate to accommodate itself to the curve and
grade, thus introducing a great frictional resistance.
In spite of this, however, the car has been drawn about
the oval track in about one aud a half minutes, and its
speed has reached about 45 feet per second. The great-
est acceleration observed was about 314 feet per second,
which, if maintained for a minute, would give a speed
of about two miles per minute. The shape and diffi-
culties of the present track, however, prevent the ac-
quiring of such a speed.

In forming an opinion of what has been already ac-
complished by the plant described above, it should be
borne in mind that the whole project was so new that
every step has had to be taken without the assistance
of any precedent, or of the experience of others in simi-
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lar work. Its growth, however, has been very satis-
factory, and Professor Dolbear asserts that there is
every reason for thinking that in a short time the car
will be capable of running away from the swiftest ex-
press train.— Electrical World.

PHOTOGRAPHIC NOTES.

How to Utilize Light-struck Plates.—1t often hap-
pens that through carelessness or accident sensitive dry
plates become light-struck. Instead of being thrown
away as useless, the plates may be doctored so that
they can be used in the camera, though their rapidity
may be somewhat decreased.

The Br. Jour. of Photo. advises that the damaged
plates be immersed for five mminutes in the following so-
lution :

Bichromate of potash...............c.coeenn. 1 ounce.
Hydrobromic acid (sp. gr. 1,400) 2 fluid drachms.
Water. ..o ciiiiiiieiiiiisens ceinnens 10 ounces.

If hydrobromic acid is not obtainable, hydrochloric
acid or a soluble bromide may be used, to which a few
drops of sulphuric acid should be added. After im-
mersion the plates should be carefully washed and

"reared up todry. Theirsensitiveness will be increased
by immersing in a plain alkaline solution for two or
three minutes.

Subterranean Photography.—A Mr. Langlois has con-
structed an apparatus for photographing underground
where the only means of access to the locality is a nar-
row shaft. The camera is very small, holds a 2 inch
square sensitive plate, and has a lens of very short
focus.

The whole is placed in metal case or tube, open on
one side, and can be lowered by means of a cord or
small chain attached to the tube. The camera is pivot-
ed within the tube, at its upper end, so that it can be
kept at an angle by means of another cord or small
chain fastened to its lower end. Above and below the
camera are arranged rows of small incandescent electric
lawps.

When the apparatus is lowered, and the camera
made to incline outward from the case, the current is
turned on and the plate exposed. The photographs
thus obtained are said to be excellent.—Mechanical
World and Photo. News.

Method of Holding Separate Celluloid Films in the
Dark Slide.—Says Ethel C. May on this subject, in a
communication to the Br. Jour. of Pholo.: *“ We are
generally instructed to lay the filns in the holder like
a glass plate, and to back them with a piece of card-
board. But the film and backing often slip back and
get out of register.

*‘ The plan I have adopted is to take some dark cho-
colate-colored mounts, and with heavy scissors trim
themm down 1-64 of an inch smaller than the rab-
bet of the dark slide. Take some strips of gummed
paper, the same asthat on the margin of postage stamp
sheets, and fasten one over each corner of the card,
gluing it firmly to the back by the glue which the
strip possesses, taking care not to moisten the corner
itself. When dry, slip the celluloid films under these
corners, and they will be found to lie beautifully flat,
and can be laid in the slide just like a plate. Over
them I lay a piece of pretty stout mill board or East-
man’s filin carrier board, and close the slide, being care-
ful that the pressure of the spring of the partition is
only just sufficient to keep the films up to the rabbet.
Instead of the spring board a tuft of cotton can be
used, large enough to act as a spring in keeping the
filins pressed outward.”

The extreme thinness of the paper at the corners
prevents any possibility of the filin being out of regis-
ter, a point which is likely to occur if metal corners
are used. The foregoing description applies to the
book slide, which opens like abook. For plates which
slide in the holder it may answer equally as well.

Process of Toning Dry Plate Lantern Slides.—Mr.
W. P. Christian, of the Liverpool Amateur Photo-
graphic Association, as reported in the Br. Jour. of
Photo., suggests the following modification of Mr. G.
F. Blackmore’s formula :

After the slide has been developed, wash under the
tap, and before fixing bleach it in a bichloride mercury
bath—

Bichloride MerCury....ueeeeeceeesecesascsceonsonen.n- 1 ounce.
WaALET ..oeuit i iiiiiitiiie it iiiieiiiiiies e 20 ounces,
Then wash well and immerse in the following bath :
No. 1.
1 £ 17 14 ounces.
Hyposulphite of soda bath (1 ounce to 6 ounces of
L7 T 3 minims.
Sulphocyanide of ammonia..... ...........cce0 cuue. 40 grains.
No. 2.
Chloride of gold ... .....c.co.iiiiiiei it iiiinnccnonnnn 5 grains.
D17 216 ounces.

The bath is made by adding half an ounce of No. 2
to two ounces of No. 1, and should be kept mixed a few
days, as it works better. The tones produced vary
from yellowish brown to golden brown and deeper
brown, passing afterward to purple and steady blue
black.

The time of toning may be accelerated by adding
more of the gold solution. More hypo gave a yellow-
ish brown tint or more sulphocyanide a blackish
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brown. He preferred a bath rich in gold, which gives
a peculiarly warm, luminous character to the slide.
Other range of tones could be effected by dipping the
plate in the gold solution (onegrain to one ounce) alone
just after bleaching, before putting it into the toning
solution. If chloride plates are used, the bleaching is
not necessary. Any yellowish stain in the slide after
toning is removed by immersing in a weak bath of
hydrochloric acid and water.

The principle of this toning process is to tirst convert
the reduced bromide image into a chloride, by means
of bichloride of mercury, then to tone and fix it at one
operation in the sulphocyanide and hypo gold bath.
Care should be taken not to develop the slide too far,
otherwise it may be too dense.

An Eikonogen Developer, said to be very simple, and
to work good for lantern slide plates, is advised by T.
A. Sinclair, of the sawme association :

No. 1.
EiKODOZeN. ..ccvtererneiaesscccscesosossoscase sane 16 ounce.
Sulphite 80da .....e.iviiiiiiaeien.. eeeescesesren.tee 2 ounces,
WAL .e.iieiiies cie teneoentine.ose seocensesscnns 20 ounces,
No. 2.
Washing 80da. .. ..coeieeeiiieiieiiiaiioraneionnnanns 2 ounces.
Carbonate of potash .. ...... 06 csesescscssoacenian . 2 ounces.
WALEr. .ceuiviereeencncess cosenccnnscsacvscncsnassess 20 ounces,

Take one ounce of No. 1, half an ounce of No. 2, and
add half an ounce of water. This will develop eight
or ten plates in succession.

New Use of Eikonogen in Reversing the Photo-
graphic Image.—That eikonogen is adapted to pro-
duce a positive image as well as a negative, on plates
exposed directly in the camera, is one of the latest dis-
coveries of its probable many uses. It was discovered
accidentally.

We refer to the recent published reports of the ex-
periments of Colonel Waterhouse, of Calcutta, India,
who, in trying to tind some good preservative for the
eikonogen solution, accidentally noticed that a certain
chemical added to the solution developed a plate into
a positive instead of a negative. The chemical is call-
ed thio-sinamine, or allyl-thio-carbamide, the formula

of which is— c.H
NHC:H,
C'S'<NH,

He says of it: It is prepared by treating allyl-thio-
carbamide, or the essential oil of black mustard, with
ammonia ; is more soluble in cold water than the
phenyl-thio-carbamide, and is also soluble in alcohol.
A nearly saturated solution can be made by adding
four parts of the strongest liquor ammonia to one part
of the ordinary essential oil of mustard obtained from
the druggist. As soon as the ammonia has taken up
as much of the oil as it will, the solution may be de-
canted off and the ammonia allowed to evaporate.

Of the solution thus prepared, about one part in 100
of the mixed eikonogen developer, as above, is suffi-
cient to produce reversal on development. A little
bromide may be added, and a slight trace of ammonia
seems heneficial. Tt is advisable to evaporate the solu-
tion as prepared above, and obtain the thio-sinamine
in a crystalline and odorless form, in which it may be
purchased in Europe. Of the saturated solution of the
crystals, from one-half to one part in 100 parts of the
developer is enough.

Col. Waterhouse trys to explain the theory on which
the reversal is based, and thinks the sulphur in the
compound is the active agent. Over-exposure of the
plate prevents reversal. He continues: ‘‘The results
obtained seem to warrant the hope that it may be pos-
sible to perfect the process for practical use, but a great
deal of work has yet to be done before the conditions
of successful working can be fully ascertained. Asin
all these processes of reversal, the balance between re-
versal and non-reversal is a very delicate one. In any
case an entirely new method of producing reversed
negatives, with so manynovel features, must be of iL.-
terest, and, it is to be hoped, may throw some light
upon the still unsolved problems connected with the
formation and reversal of the developed photographic
image.

‘For copying line subjects, it is an immprovement to
use the eikonogen and phenyl-thio-carbamide develop-
er, and before developing to give the plates a prelimi-
nary bath of dilute nitric acid at five per cent, or of
bichromate of potash solution at about three or four
per cent, the solutions being flowed over the platein a
tray, and washed off quickly. By this means greater
density is obtained in the lines, together with clearer
whites. The reversal takes place slowly, but is more
complete, and the change is quite visible, the lines
turning black on a light ground. Greater clearness of
the ground may also be obtained by treating the plate
before fixing with a solution of bromide of copper at
two or three per cent. But care must be taken not to
weaken the lines too much.

*In working with thio-sinamine, good reversals have
been obtained of half-tone subjects by adding about
ten drops of a ten per cent bichromate of potash so-
lution to the ounce of eikonogen developer.

“For copying work the process seems quite practi-
cal, as proved by heliogravure plates produced directly
from the reversed negatives taken in the camera, by
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which one operation (either the taking of a negative or
of an intermediate positive) is saved.” We extract the
foregoiug from the B7r. Jour. of Photo.

We have been unable to tind the thio-sinamine in
stock at some of the largest dealers in rare chemicals
in this country, but were informed that it could be ob-
tained from Germany at a cost of one dollar per half-
ounce. We have not yet tried it, but believe Col.
Waterhouse’s deductions to be reliable.

When the process is fully worked out, it nay be pos-
sible to make successive exposures of one landscape on
a roll of bromide paper which may be developed out as
positives, and thus avoid the interposed negatiye. It
seems remarkable that such an important discovery
should be made within a year of the introduction of
the eikonogen developer.

—-

Alternating versus Continuous Curremnts in Rela-
tion to the Human Body.

BY H. NEWMAN LAWRENCE, M.I.LE.E., AND ARTHUR HARRIES, M.D.

This was a paper lately read before the British Asso-
ciation. The authors say their experiments were
made :

1. By using currents directly from lighting circuits,
both alternating and continuous.

2. By using currents directly from a dynamo whose
rate of alternation could be accurately ascertained.

3. By using currents of high E. M. F.

4. By using an instrument for the measurement of
alternating currents whose accuracy has been tested
and proved to give correct readings by an eminent
practical electrician.

Another practical point to which special attention
has been given in this paper is that the experiments
have been made chiefly with the skin in a state of
nature, so that the conditions of experiinent as nearly
as possible resemble those which might be expected to
exist under accidental circumstances—that is to say,
under circumstances when contact with conductors
was unexpected, and, therefore, unprovided for.

‘We omit the details of the various experiments.
the end of the paper the authors say :

We will now briefly summarize our conclusions, and
in doing so desire to draw attention to the fact that
they are based upon certain conditions, and while we
believe themn to be sufficiently accurate and reliable
under these conditions, we in no sense claim thein as
true under all conditions.

Conclusions.

A. When the human body, with its skin in its normal
unmoistened condition, comnes into contact for an ap-
preciable time with bare metal conductors of a dynaino-
generated continuous current passing at about 100
volts, in such a way that the current passes fromn hand
to hand, and the total contact area is about 90 square
centimeters :

(1) A current of about 0'016 ampere will pass through
it.

(2) This current can be borne without discomfort for
15 to 30 seconds.

(3) After about 30 seconds unpleasant burning sensa-
tions become marked and quickly increase.

(4) The subject is perfectly able to release himself at
will during any portion of the time of contact.

B. When the human body comes into contact with
dynamo-generated alternating currents, alternating at
about 60 to 70 per second, under the same conditions
as above :

(1) A current of about 0°025 ampere will pass through
it. -

() The current is six times greater than that which
produces discomfort.

(8) Iustantly the subject is fixed by violent muscular
contraction and suffers great pain.

(4) The subject is utterly unable to release himself,
but remains exposed to the full rigor of all the current
that may be passing.

C. When circuit from electric light or power con-
ductors is accidentally completed through the human
body, the danger of serious consequences is mnany times
greater when alternating than when continuous cur-
rents are passing a.t equal voltage, and this is still to a
large extent true if the voltage of the continuous cur-
rent be double that of the alternating.

D. (1) With both forms of current a reduction of con-
tact area materially reduces the amount of current
strength that passes.

(2) With the alternating current, if the rate of alter-
nation be reduced below 50 per cent, the sensations of
pain accompanying muscular fixation will be increased,
while if the rate of alternation be increased, the pain
will be diminished.

Finally, we would remind those gentlemen who so
commonly speak as if voltage were the chief or only
factor in the danger of accidental contact, that current
strength is the important item, and that according to
Ohw’s law current strength is dependent not only upon
E.M.F., but upon the total resistance in circuit at the
time of accidental contact. To make statements based
upon voltage only, such as newspaper reports of a re-
cent execution have contained, is not only distinctly
misleading, but calculated to induce the uninitiated to
form erroneous conclusions.

©
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Sugar and the Sugar Camne in Cuba.

M. Truy, French consul at Santiago de Cuba, says,
according to the Journal of the Society of Arts,London,
that the cultivation of the sugar cane in the eastern
portion of the island of Cuba is alnost entirely con-
fined to the districts of Santiago, Guantanawmo, and
Manzanillo. This cultivation, although it has experi-
enced some extension of late years, is not in the
flourishing condition it was twenty years ago. This
falling off is due to the civil war, which ruined many
planters and discouraged others. The profits, how-
ever, realized for some time past by those planters
who had sufficient credit, or confidence in the future,
to continue to engage in this industry, have given a
stimulus to the cultivation of the cane.

Sugar factories have heen established in many parts,
particularly in the district of Guantanamo and Man-
zanillo, old sugar factories have been supplied with
fresh plant, and planters, encouraged by high prices
rccently realized, have hastened to get their ground
ready for cultivation. Part of the products of the
prcvince of Santiago is shipped to Spain, and some
small quantity is consigned each year to Canada, but
the United States absorbs almost the whole of the
yield of the island. The Cuba market wassome years
ago controlled by French merchants, who owned the
greater part of the sugar factories of the province, but
since the civil war many planters sold their estates,
and retired to France.

A few estates, however, are still owned by French-
men, at Guantanamo especially. Those known as
Sainte Marie, Sainte Cecile, and San Antonio are di-
rected or owned by Frenchmen. All the land in the
island is, in general, fit for the cultivation of the cane,
an even surface being generally chosen, with a view to
facilitate the working and the harvesting. The ground
should also be as near the sea as possible, so as to avoid
the cost of carriage and transport, which is particu-
larly high in that part of the island, where
it may be said there is an absence of rail-
roads, and the carriage roads are in a de-
plorable condition. If the ground chosen
is one that has hitherto been uncultivated,
the planter, first of all, clears it in cutting
down the branches of the trees and small
shrubs with the machete, and burning the
larger trees. The expenses of these prelimi-
nary operations may be estimmated at from
four hundred to five hundred dollars per
plantation of thirteen hectares (the hectare
is equivalent to 2°47 acres).

Holes are then dug at intervals of from
three to four feet, and in them are placed
horizontally pieces of cane of a length from
two to three joints. If the ground has pre-
viously been under cultivation, the methods
differ. The ground must first of all be plowed,
and furrows are then made in which entire canes are
stretched a. chorros, that is to say, end to end horizon-
tally. The plants are then covered with earth. The
sugar cane is frequently planted in the spring, but
many planters are of opinion that plantations in Cuba
sown in winter give a much better yield. The young
plants are allowed to shoot for ten or eleven months
if they have been planted in the spring, for fourteen
or sixteen months if planted in the winter, and the
harvest then takes place. There are in the island
several varieties of sugar cane—the white or Otaheite
cane, the twisted white cane, the twisted violet cane,
and the so-called black cane.

The first two varieties are the only ones cultivated
at Cuba. The white cane is prepared for planting in
virgin soil, and gives a good yield. The crystalline is
reserved for old plantations, it is better adapted to re-
gist the long drought than the white variety. The cul-
tivation of the last three species of sugar canes has
been abandoned on account of their insufficient yield.
Before the abolition of slavery,the planters themselves
culvated their fields. Since that period, however, they
have experienced the greatest difficulty in obtaining a
sufficient number of hands to harvest their canes.
Many planters, in consequence, deemed it advisable to
divide their labor between a certain number of col-
oniats, who are bound to cultivate each his plot of
ground, to plant the canes, to cut them at harvest
time, and to carry them to the factory, where they re-
ceive, after the sugar is turned out, a certain propor-
tion of the quantity of the sugar extracted from the
canes harvested on their allotmments. Cuban sugar is
generally prepared for export. The special quality in-
tended for home consumption is clearer and finer than
that shipped abroad.

——

An Artificial Retina.

An artificial retina sensitive to light in the same way
as the average human eye is certainly a great desidera-
tum in photometry ; and, according to M. Lion, this
may be obtained by the use of a moist film of iodide of
nitrogen. A new photometer is based on the employ-
ment of this substance. Since the longer the film is
subjected to the action of the light rays.the greater is
the quantity of nitrogen disengaged, the sensibility of
the instrument must continually increase with the
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time of exposure. This characteristic forms a decided
advantage which the instrument possesses over others
but its significance is much diminished by the fact that
it appears to take a considerable time before sufficient
nitrogen is disengaged to take a reliable reading. In
spite-of the fact that the chewmical action of light is
caused chiefly by the non-luminous or ultra-violet rays,
it appears that with this substance the luminous rays
are most effective, and that, just as with the human
eye, the yellow-greeun rays have the greatest influence.
Considering the well-known fact that human eyes differ
considerably among themselves, and that partly in
consequence of this photometric measurewments are
subject to many errors, it would appear that the filin
of iodide of nitrogen can be regarded as an artificial
retina, measuring illumination equally well, whatever
its color. If a substance of this nature can be found
which may be left to itself without danger, and from
whose indications reliable readings may be obtained
without the need of waiting sowe minutes, its applica-
tions to photometry would be numerous and import-
ant ; and with this view it seems desirable that the
action of light on complicated chemical cowmpounds
should be studied further than has hitherto been the
case.—The Electrician.

IMPROVED TELEGRAPH KEY.

We give an engraving of an improved telegraph key
recently patented by Mr. Wm. A. J. Kohrn, of 33
Franklin Street, San Francisco.

This improvement accomplishes two important re-
sults. First, the perfect closing of the circuit when the
switch is turned ; and second, the protection of the
platinum points from the accumulation of dust and
dirt. The improvement consists mainly in a spring at-
tached to the under side of the rear end of the key,
and a beveled arm projecting from the switch inwardly
toward the center of the key frame in position to en-

KOHRN’S TELEGRAPH KEY.

gage the spring as the switch is closed, thus forcing up-
ward the rear end of the key, and causing the contact
point carried by the key lever to touch the anvil con-
tact, and to hold the parts in this position until the
switch is again opened, when theusual retractile spring
attached to the key opens the circuit. Besides closing
the circuit through the contact points, it also closes the
circuit by the contact of the switch with the anvil
tongue.

It will thus be seen that there are two chances of
securing a good closure of the circuit, one through
the usual switch contact, the other through the points
of the key. It will also be seen that as the platinum
points of the key are held in contact so long asthe
key is closed, no dust can enter, and the surfaces will
remain clean.

On the Fighting Instinct.

The student of nature is generally, if not universally,
supposed to be the very incarnation of peace, and a
well-developed organ of combativeness is considered
decidedly out of place in happy Arcadie.

Nevertheless, the earth is one vast battle ground
where all things living struggle for ‘‘ the survival of
the fittest"—that great and inexorable law, from the
influence of which even the proud race of man is not
exempt. Among the beasts of the field the law of force
prevails. The finest specimens of each class survive,
and the weaker go to the wall, or, percharce, the
stomachs of their stronger brethren.

I think the Rev.J. G. Wood was the first to draw
attention to the extraordinary fighting capabilities of
moles. These clumsy, and apparently almost blind,
masses of fur and sinew can occasionally become fiends
incarnate, veritable subterranean tigers; and with
such energy do they attack each other that, utterly ig-
noring the presence of man, they will rough-and-tum-
ble at his very feet, their enormously muscular little
limbs working convulsively, and bones audibly crack-
ing beneath the pressure of their jaws. No one who
has not witnessed a tonrney of this nature would credit
the extraordinary activity and fury which are heredis-
played, for, unless they are forcibly parted, the battle
seldom leaves both combatants in the land of the fiv-
ing.

Hedgehogs are occasionally cannibalistic, the larger
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ones, when hard up for a dinner, chasing the smaller
at a wonderful rate, and devouring thew, without sauce
or mercy, when caught and conquered. Curiously
enough, the vanquished animal seldom employs against
its own species its strongest means of defense—rolling
itself up into the well known ball form,

A fight between two hares is a droll sight, appearing
much like a jumping match, the skipping exercise be-
ing kept up with tremendous energy and spirit: but a
blow from the leg of a hare is no laughing matter for
the recipient, who occasionally finds himself knocked
out of the world altogether.

The representatives of the order Mustellide are hard
fighters, for a friend of mine once witnessed a duel be-
tween an old gray rat and a weasel, which lasted nearly
an hour, and resulted in the annihilation of the former.
The rat fought with great pluck and deterwination,
but his antagonist was too much for him, and drew
blood at every bite ; while the rat, which displayed the
utmost activity, rushing on again and again, failed to
make much Impression on the tough hide of the weasel.
The latter fought in a very undemonstrative manner,
appearing to act mostly upon the defenslve ; but his
sharp teeth played havoc with the firm body of the
rat, which finally retreated into a bundle of fagots, fol-
lowed by the weasel. A great deal of scuffling and
squeaking ensued, after which the rat was driven out
into the open and there kliled.

Among the Gallinacee, the pheasant may be con-
sidered *‘ cock of the roost,” for he will boldly enter the
farm yard and settle the military-looking barn-door
fowl in a trice.

Perhaps none, among ,smaller birds, wage war more
desperately than the domesticated robin. It is said
that he is guilty of parricide. the young ones chasing
and slaying the parent before twelve months have
passed over their youthful heads. Their first pluimage
is brown, but afterward red—perhaps a Cain mark, to
distinguish them for their evil deeds. They
follow up their battles with great pertina-
city, and so frantic and lost to all sense of
outer danger do they become, that, on two
occasions, I have picked them up and held
thewm in my hand, where they lay panting,
but still holding on to each othe. with bills
and talons. Once, two of these tiny gladia-
tors fell fromm a tree under which I was dis-
cussing the good fare of a picnic, and, utterly
ignoring the situation, finished the argu-
ment in my lap.

An invalid friend of mine, who is a close
observer of nature, has a recollection of two
cats, which advanced daily from opposite
ends of a long and lofty wall, and, meeting
in the middle, fought with great fury, until
oneor both were precipitated to the ground
below, upon which the fight ceased imme-
diately, the combatants remounting the wall, and
basking peacefully side by side in the sunshine.

On one occasion, lately, a particularly fine Newfound-
land dog was sitting on a wooden bridge discussing a
bone, when a predatory mastiff came along, and, being
unable or unwilling to distinguish between meum and
tuum, a smart altercation arose. So violent became
the debate, that both suddenly overbalanced and fell
into the stream beneath. The nearest landing place
was a hundred yards down, and to it the Newfound-
land betook himself without much difficulty, and, after
a good shake, was preparing to depart, when he sud-
denly became aware that the other dog, who was more
of a soldier than a sailor, was wildly beating the water
and drowning as fast as he could drown. One look was
enough. In went he of the shaggy coat, and, seizing
the other dog by the collar, brought his late enemy
safely to land. The two dogs then eyed each other
with a perfectly indescribable expression for some sec-
onds, then silently and solemnly wagged their caudal
appendages, and with dignity departed.

Some will, no doubt, say this was but instinct, and
they may be right; but I prefer to give my four-footed
friend the benefit of the doubt..—J. A. Bartlett, in
Lingman’s Magazine, London, September.

Read before Signing.

Awmong the pithy sayings of a well-known German
philosopher and reader occurs the following: * Sign
no paper without reading it.” In these days of educa-
tion, enlightenment, and progress, such a caution
would hardly seemn necessary to any person in the full
possession of his faculties; yet it is astonishing how
many people there are, including good business men,
who attach their signatures to papers or documents
whose contents inay have a serious bearing upon them-
selves or their affairs, with scarcely a glance at their
contents. Carelessness in failing to acquaint them-
selves with the contents of a paper before signing it
has worked incalculable harm to thousands of well
intentioned people. It is a good thing, therefore, to
bear in mind continuously the above quotation, par-
ticularly with respect to such papers as express or
imply anything in the nature of a contract or a legal
obligation.—7rader Review.
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The Greatest of Telescopes:

The news of the recent arrival from Paris of one of

the lenses for the object glass of the 40-inch telescope
that is to be inade by the Clarks, of Cambridgeport, for
the University of S8outhern California, has attracted
considerable attention. It does not appear to be gene-
rally understood that the work of constructing the
huge object glass that is to eclipse the Lick telescope
has but just begun, and that the most difficult and
delicate part of it has not yet been touched. Not one
lens only, but a second, must be tinished before the ob-
ject glass is ready. That portion of a telescope consists
of two lenses, one of flint and the other of crown glass,
which by their different refractive properties correct
one another’s chromatic errors and produce an image
free from confusing fringes of colored light. For two
or three years the makers will slowly shape and polish
the lenses, until every ray of light that passes through
them is brought, as near as human skill can compass
it, to one exactly accordant focus. When the glass is
finished, only some of the rarest of the world’s great
gems will rival it in money value.
"~ But the most interesting questions connected with
the making of this huge telescope are : What will it be
able to do ? how much will its powers exceed those of
the greatest telescopes now in existence ? and what dis-
coveries in the heavens may be expected from it ?

The most powerful telescope now on our planet is
that of the Lick Observatory, whose object glass is 36
inches in diameter. The celebrated telescope of Lord
Rosse, in Ireland, is much larger, it is true, being no
less than 6 feet, or 72 inches, in diameter, but that is
an instrument of a totally different kind, being a re-
flecting and not a refracting telescope. In a reflecting
telescope there is no object glass, but the image of the
object looked at is formed by a concave mirror, which
brings the rays of light to a focus by reflection. Lord
Rosse’s telescope, owing to the vast size of its mirror,
receives far more light from a star than the Lick glass
does, but the lack of complete reflection from the mir-
ror and the imperfections in the mirror’s form more
than counterbalance this advantage, so that for most
of the purposes of astronomy California’s Lick refrac-
tor is a far more effective instrument than its giant re-
flecting rival in Ireland.

So it is with the Lick telescope that the new 40-inch
glass should be compared. It is easy to compare the
light-gathering powers of the two object glasses, since
these vary directly as the squares of the diameters of
the glasses. The square of 36 is 1,296, and the square
of 40 is 1,600. It appears, then, that while the diameter
of the new glass will be only one-ninth greater than
that of the Lick glass, its light-grasping power will be
about one-fourth greater. This will be a very important
gain, if the workmanship upon the new glass is equal
to that displayed by the old one, for celestial phe-
nomena, such as faintstarsand nebula, that lie beyond
the reach of the great telescope on Mount Hamilton,
will be readily seen with the aid of its larger rival in
South.rn California.

Among the discoveries which Dr. Holden has

achieved with the Lick telescope is that of the ex-
istence of heliacal nebul®, that is to say, of nebulous
masses which, by some wonderful process, have been
drawn out into vast spiral coils like the thread of a
screw. These are not insignificant, but so extensive
that if our own huge solid globe were expanded into a
cloud of thinnest vapor, it would be but a speck beside
them. The new 40-inch telescope ought to throw a
flood of light upon these strange forms.
" Then in astronomical photography, which has made
astonishing strides within a few years past, the new
telescope may fairly be expected to perform wonders.
Its great object glass will grasp forty thousand timces as
much light as can enter the pupil of an average human
eye, and this light, concentrated upon the extremely
sensitive plates which the modern art of photography
furnishes, will picture there scenes in the depths of
space which no eye has ever beheld or could ever hope
to behold in any other way. A marvelous field for re-
search of this description has, within a few months,
been discovered in the constellation of Orion, where
many square degrees of the sky surrounding the Belt
of Orion have been found to be covered with a network
of nebulous streaks and patches, amid which shine
thousands of stars. How this wonderful region will
appear in the new telescope when it has been mounted
on its mountain top in the transparent air of Southern
California can, as yet, only be imagined.

A popular way of estimating the power of a telescope
is by stating how near it will bring the moon. We ob-
servethatsomebodysays the 40-inch glass will make the
moon appear only 100 miles away. This, when made
without qualification and explanation, is a misleading
statement. The apparent distance of the moon, or any
other object, depends upon the magnifying power em-
ployed. An ordinary opera glass magnifies three dia-
meters, and apparently brings all objects seen through
it three times as near as they actually are to the ob-
server. There arenot a few telescopes now in existence
that are capable of bringing the moon within an ap-
parent distance of only 100 miles. For that purpose it
is only necessary to use a magnifying power of 2,400
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diameters, the actual distance of the moon being in

round numbers 240,000 miles. This effect does not de-
pend upon the size of the object glass, although the
clearness of the view does. For telescopes of the best
quality a magnifying power of 100 diameters for each
inch of the diameter of the object glass may be used
upon the moon with fairly good effect when the atmo-
sphere is at its very best. By pressing the magnifying
power beyond that degree more is loss by the increas-
ing indistinctness and imperfection of the image than
is gained by its greater size. Accordingly 100 diameters
to the inch may be regarded asthe upperlimit of mag-
nifying power for a telescope. A 4-inch glass should
bear a magnifying power of 400 for bright objects when
the atmospheric conditions are suitable. But usually
so high a power is found impracticable, owing to the
unsteadiness of the air and other causes, and a power
of 60 to the inch is, perbaps, about the estimate of the
best average capacity of an ordinary object glass.

With a very large object glass even this power is
generally too great to produce a satisfactory image, so
that about 50 to the inch may be regarded as the ordi-
nary limit for a glass 40 inches in diameter. That
would mean a magnifying power of 2,000 diameters in
the case of this great new instrument, which would
bring the moon within an apparent distance of 120
miles. With a power of 60 to the inch the moon’s ap-
parent distance would be just 100 miles, and supposing
that the full power of 100 to the inch could ever be
borne with good effect, which is highly improbable, the
moon would appear only 60 miles away. Its features
would not, however, be seen as distinctly as if it were
actually at that distance from the eye, for the unsteadi-
ness of the atmosphere and the imperfections of the
image, even under the best of conditions, would impart
considerable indistinctness to the view. Those who
from mountain tops have seen objects of the landscape
60 miles away can accordingly form a more or less vivid
idea of the sort of view of the moon’s surface that the
new telescope would be able to give at the limit of its
powers.

But with a much smaller magnifying power—say
1,000 diameters, which would bring the moon within an
apparent distance of 240 miles—far more distinct views
of the lunar landscapes could be obtained. Under the
very flnest conditions for seeing, such a power might
just suffice to reveal a steamship of the size of our larg-
est transatlantic liners traversing a lunar ocean, es-
pecially if it emitited a cloud of black smoke. But then
we must remember that astronomers are thoroughly
convinced that the moon has no oceans, but at the best
only dried-up ocean beds. A building as large as some
of our huge exhibition halls could be seen as a minute
speck. The existence of alarge city on themoon would
readily be detected by the 40-inch telescope. In fact,
if there were any cities there, they would have been
discovered long ago with the telescopes already in ex-
istence.

A great deal of light may be thrown upon some of
the vexed questions concerning Mars, Venus, and the
other planets by the new telescope. There are very
puzzling appearances on their surfaces, some of which
seem to demand for their solution but a comparatively
slight increase of telescopic power beyond our present
limit.

But as to inhabitants of other planets, the 40-inch
lens will leave us as much in the dark, sofaras the pos-
sibility of seeing them or their architectural monu-
ments is concerned, as we have ever been. For any
such achievement as that we shall have to wait until
a genius comes who caun invent an instrument for see-
ing as much superior to the present telescope as an arc
light is brighter than a tallow dip.—New York Sun.

P e

Aerial Navigation.

In a recent number of the Forum Prof. R. H. Thurs-
ton, director of the schools of mechanical engineering
of Cornell University, discusses in an entertaining way
the ““Problem of Air Navigation.” After reviewing
many interesting experiments in aeronautics, Prof.
Thurston thus speaks of the probability of the ultimate
solution of the problem: -

*The researches of Langley have shown the power
demanded for flight to be about 2 per cent of the
amount once supposed a minimum. We know that
nature’s energy can be directly converted into useful
power through the production of electricity, as in the
gymnotus, and possibly in all animal mechanisms. We
know that modern storage batteries are ten times the
weight that science indicates to be the limit of perfect
efficiency ; both steam engines and electric accumu-
lators have been made light enough and powerful
enough to raise their own weight, with something to
spare. )

The flying lemur, the flying squirrel, the raude sus-
taining membranes that inventors have constructed,
have sustained their heavy weights in drifting many
yards. Man has imitated such animals. His prede-
cessors, the bats and the great pterodactyls, have flown
on membranes. Why may not he hope some time to

combine the highest products of his inventive genius |

[OcTOBER 25, 18g0.

wind and storm; or why not hope to learn from the alba-
trose and the condor and the eagle the secrets of flight,
and, like them, to soar aloft and above the clouds, to
glide hour after hour on widespread, motionless wings
with-the speed of gales that vex the earth below, and
as far as the wild goose or the carrier pigeon or the
migratory eagle can fly, crossing continents and oceans,
as certainly and even possibly as safely as do railway
trains or steamships to-day ? It would be rash as yet
to assert that all this is even possible ; but it would be
still more rash to assert the contrary. Man has accom-
plished hardly less wonderful tasks. Who shall say
that the limit of his powers of invention and construc-
tion has been reached or even approached ? The engi-
neer, like the man of science, has an infinity of oppor-
tunity still before him. And it is to the combination
of scientific knowledge and constructive talent of the
engineer rather than to the haphazard operations of
the hand and brain of the ignorant contriver of olden
time that we are to trust, if at all, for the accomplish-
ment of this, the most stupendous of his tasks. Scien-
tific research, exact computation, precise adjustment
of means to well understood conditions, are the lines
which lead to final success.”

Precious Stones of Commerce.

Geology has been a revelation to mankind, and has
told us wonderful things of the past history of the
earth ; but geology has secrets of its own that are as
hidden from comprehension as the atmosphere of the
moon or the belts of Saturn. Certain things have
been done, says the geologist, through volcanic action
or the agency of fire, and that is as near as he can
come to it ; so that, after all, we see effects, but know
little or nothing of causes.

There is a rock known as amygdaloid, one of the
igneous rocks, which in some of the gigantic transfor-
mations of nature, we will say in cooling from a melted
state, formed within itself cavities, from the size of a
marble or bead to that of the closed hand. Now, as
nature abhors a vacuum, she sets to work to fill these
cavities, and in doing 8o she used other materials, and
these combinations produced some of what we call the
‘¢ precious stones of commerce.” Exactly how this was
done we cannot tell, but we see some hint of the opera-
tion in every subterranean cave where stalactites and
stalagmites are found. Every student knows that this
is the result of dropping water which contains carbon-
ate of lime. The water evaporating leaves a minute
particle of lime, which takes something to itself from
the earth or atmosphere, and in the course of ages
bodies are formed of a most remarkable character. In
probably somewhat the same fashion have these cavi-
ties been filled in the igneous rocks, and then comes
time and storm, and other agencies, earthquakes, per-
haps, and the rocks are rent apart, and out drops a
bead or a bowlder, and a curious man picks it up, and
hammers and breaks it, and then he puts a polish on
it by some process more or less advanced, and lo! he
holds in his hand an agate or an onyx. Many of the
stones used in the arts have no other origin, and are
deposits of silica, alumina, oxide of iron, and other col-
oring substances.

It is the color or arrangement of colors that gives the
name, and thus we have agate, onyx, chalcedony, car-
nelian, sard, chrystaloprase, sardonyx, and others, all
members of the quartz family, and all having a family
resemblance.

The agate has veins of different shades of color in
parallel lines. Sometimes these are very close together,
as many as fifty to the inch, but this is unusual. When
there are alternate bands of color and a transparent
medium we have the onyx, but the latter may be
obtained by cutting the stone in a different way.

Agates are used chiefly for ornamental purposes, such
as cups, seals, rings, handles for parasols, table and
mantel ornaments, but the material is so hard that it
can only be worked by those who have practiced skill.

The onyx was valued by the ancients for its applica-
tion to cameos and intaglios—the first an object in
relief, the latter a ‘‘ cut-in ” process; and these objects
are still made.

Nature produces some very strange forms occasion-
ally, and agates are found with exact resemblances of
moss and other natural objects and figures, which are
very curious and often very valuable.—The Great
Divide.

A Substitute for Tobacco.

Many different vegetable substances used as stimu-
lating beverages in widely distant parts of the world
have been shown to contain caffeine as their active
principle. Only one substitute for tobacco has, how-
ever, as yet been discovered. This is the leaves of the
Duboisia hopwoodii, a shrub growing in Australia, the
leaves of which are chewed by the blacks in the same
way and for the same purpose as tobacco is chewed.
The leaves contain an alkaloid, piturine, which is said
by certain chemists to be identical with nicotine, but
more probably is only closely allied to it. Messrs.
Langley and Dickinson have recently shown that the

in some contrivance which shall enable him to drive | actions of nicotine and piturine are in every respect
his fusiform balloon a hundred miles an hour, defying - identical.—British Medical Journal.
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RECENTLY PATENTED INVENTIONS.

Engineering.
Mr. J. M. Isenberg, of Mines, Pa., has

patented a gripping device for cars for inclined rail-
ways, which is designed to grip the rails the moment
the speed of the car exceeds a certain limit,
provement can be applied to any car body or truck. It
consists in a centrifugal governor operated by one of
the car axles, and a grip which is set in operation by
the governor as the limit of speed is reached.

Mechanical.
Mr. R. Baumann, of 8St. Louis, Mo.,

has patented a combination lock and electric alarm,
which is adapted for doors, money drawers, etc. This
is an ingenious union of a combination lock with a door
latch and lock, and an electric device for giving an
alarm whenever the door Jatch or lock 18 operated.
The electric device is detachable, so that when desired
the lock can be operated by authorized persons without
giving an alarm.

Mr. Wm. J. Wright, of Cooperstown,
Pa., has patented a stave trimming, jointing and plan-
ing machine, in which the billet is first trimmed in
sizes to suit the character of the material, after which
the billet is automatically fed into the machine through
the various stages necessary to complete the stave, and
as it'progresses automatically controls and sets the cut-
ting devices 8o as to cut both the bevel and form the
bilge of the stave in exact proportions relative to the
different widths of the billet.

Mr. M. A Libbey, of South Berwick,
Me., has patented an improved mechanism for propel-
ling vehicles. This invention includes novel mechanism
for applying the power to the axles of the vehicle, and
for guiding it.

Mr. R. W. Weleh, of Lexington, Neb.,
has patented a brake for baby carriages, for preventing
the movement of the carriage whenever it is desirable
that it should remain stationary. The brake consists
of a clip attached to the carriage axle and a finger
pivoted in the clip and adapted to fold down between
the spokes of one of the wheels.

An improvement in shackle clawbars
for drawing spikes and analogous uses has been pa-
tented by Mr. John H. Morgan, of Lebanon, Ind. The
clawbar has a two-armed hook pivoted to it which is
adapted to engage the head of a rail. The hook is
capable of being swung around the neck of the claw-
bar, thus making the implement reversible.

Mr. J. L. Strahl, of Gloucester, Ohio,
has patented an improved gauge for woodworking ma-
chines. This gauge is adapted for grooving, gaining,
crosscut sawing, mitering, etc. Itconsists of a slide
mounted in a suitable guide on the saw table or other
woodworking machine, and provided with a graduated
plate pivoted to the top of the slide.

Mr. J. Kirwan of Asbury Park, New
Jersey, has patented an improved leather skiver. This
machine is designed for skiving the edges of soles, or
thinning welts to an even thickness throughout. This
is a hand tool, which is adjusted before use go as to
make a shaving of the desired thickness according to
the leather to be operated upon. The tool is drawn
around the sole, trimming the edge and at the same
time thinning it, leaving the middle portion of the sole
of the ordirary thickness. The depth of the cut made
by the tool is regulated by an adjustable gauge.

A dust collector for grinding machines
has been patented by Messrs. E. King & H. Geisen-
honer, of Schenectady, N. Y. This device may be
adapted to grinding machines of various kinds. It con-
sists of an endlees belt running over rollers, and carried
in close proximity to the periphery of the emery wheel,
the tool being arranged to receive motion from the
shaft of the emery wheel, and in its travel is made to
pass through a body of water, thus keeping it con-
stantly mosit, 8o that the particles thrown off in the
operation of grinding become attached to the endless
belt. These particles are washed off in their passage
through the water.

Mr. A. B. Bonneville, of Allentown,
Pa., has patented an improved conveyer designed for
moving material that has been operated upon by a ro-
tating calcining cylinder. The main difticulty hereto-
fore experienced in conveyers for this purpose has been
the melting of portions of the conveyer by the intense
heat of the products of the furnace. This invention
has obviated this difficulty by creating a draught of air
through the conveyer tunnel, thereby not only cooling
the calcined material, but preventing injury to the con-
veyer.

Mr. J. T. Turner, Sing Sing, N. Y., has
patented an improved cotton gin saw, which consists of
a disk, and a band of ribbon of greater width than the
disk provided with teeth on opposite edges and secured
to the periphery of the disk. By means of this con-
struction the material is economized and the manufac-
ture of the saw is simplified and cheapened.

Electrical.
Mr. F. Millliken, of New York City, has

patented a metallic post. This post consists of longi-
tudinal flanged segments connected at their flanged
edges with rivets, bolts or studs, which form the ties
between the two longitudinal portions, and also serve
as rungs when it becomes necessary to climb the post.

An improved rheostat designed for use
in connection with medical batteries, but equally well
adapted to other purposes within the range of the in—
strument, has been patented by Mr. J. C. Vetter, of
New York City. This invention consists in an exten-
sible and compressible cell provided with insulating
sides and a conducting top and bottom, a screw for
moving the top toward or from the bottom, and a
powdered conductor or semi—conductor contained in the
cell and adapted to be compressed so as toincreaseits
conductivity, or released 8o as to increase its resistance,
according to the requirements of the case,

This im-
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Dr. R. L. Watkins, of New York City,
has patented a device by means of which the poeition
of a piece of metal in the body, such for example as a
bullet, may be accurately located, and which is also
used for testing the electric circuits, Itconsists mainly
of a probe formed of two semi-cylindrical parallel bars
connected by insulated rivets, and arranged to form a
smooth needle. The two parts of the needle form the
terminals of an electric circuit, which is completed
through flexible coils and zinc and copper plates ap-
plied to the tongue. The zinc and copper plates, to-
gether with the fluids of the mouth, forin a battery, so
that when the circuit is closed on the metal touched by
the probe, the effect of the current will be perceived by
the tongue.

Agricultural,
Mr. K. Buland, of Linn Grove, Iowa,

has patented an improved cotton planter, in which the
runners may be readily adjusted vertically, and which
may be used without the necessity of employing a
murker. Means are provided whereby the depth of the
furrow may be regulated at will.

Mr. F. C. Kriz, of Milwaukee, Wis., has
patented an improved pitchfork, in which the fork is
pivotally attached to the handle and supported in the
position of use by a spring, the fork handle being
furnished withstops which Jimit the movement of the
fork.

Miscellaneous,

A novel liniment pad provided with
detachable fastening tabs for securing it tothe body,
thus adapting the pad to beremoved and recharged with
liniment, has been patented by Mr. B. T. Jacobs, of
Stapleton, N. Y.

An improved necktie fastener has been
patented by Mr. M. N. Bailey, of New York City. Itis
madeof a piece of wire bent into peculiar form and
adapted for attachment to any necktie. This fastener
is designed to take the place of the ordinary needle
fastener commonly applied to scarfs and neckties.

Mr. John L. Easley, of New York
City, has patented a lemon esqueezer, which is so con-
structed that all the released jnices of the fruit will be
conducted to the receiving vessel, while the pulp is pre-
vented from passing into the vessel. The invention
consists of a conical lemon receiver provided with a
series of ribs of different length, a flanged base having
a concave upper face, and an upper surface provided
with a series of concentric grooves for receiving the
tumbler in connection with which the squeezer is used.

An improvement in the rigging of ves-
sels has been patented by Mr. C. M. Hayden, of South
Thomaston, Me. The object of this invention is to pre-
vent the mast hoops from clinging to the mast when
the sail is raised, and to cause all of the hoops to sus-
tain an equal strain, thereby avoiding the danger of
tearing the sail. The invention consists in connecting
all the mast hoops together and with an attachment ap-
plied to the gaff bail.
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of plumbing and drainage, illustrations.—Ers-
lev’s asphalt.—A new idea.—A new trimmer for
pattern and cabinet work, illustrated.—Signor
Brentano.—Concrete in France and Italy.—A new
plan to supply Chicago with water.—Lignomur.—
New gasoline engine.—Architectural Iron Works.
—Standard expanding water conductors, eaves
troughs, etc., illustrated.—A highly improved
heating apparatus, illustrated.—The secret of
cheap building.--Geometrical wood carving, illus-
trated.

The Scientific American Architects and Builders
Editionis issued monthly. $2.50 a year. Single copies,
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, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

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

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

3.

Floor plans,

7.
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Wusiness and Personal.

The charge for Insertion under this head is One Dollar
a line yor each insertion ; about eiqght words to a line.
Advertisements must be received at publicatwon office
as early as Thursday morning to appear in next issue.

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

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J
For best hoisting engine. J.S.Mundy, Newark, N.J.

Belting.—A good lot of second hand belting for sale
cheap. Samue! Roberts, 369 Pearl St.,, New York.

Best Ice and Refrigerating Machines made by David
Boyle, Chicago, Ill. 155 machines in satisfactory use.

Steam Hammers, Improved Hydraulic Jacks, and Tube
BExpanders. R. Dudgeon, 24 Columbia St., New York.

Power presses and dies. Also contractors for special
machinery. T.R. & W.J. Baxendale, Rochester, N. Y.

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

Packer Ratchet Drills are drop torged from Norway
ironand barsteel. Billings & Spencer Co., Hartford,Conn.
‘“How to Keep Boilers Clean.” Send your address
for free 96 p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y.

8plit Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

Rubber Belting, all sizes, 17% per cent from regular
list. All kinds of Rubber Goods at low prices. John W.
Buckley, 156 South Street, New York.

The Holly Manufacturing Co., of Lockport, N. Y.,
will send a book of official reports of duty trials of their
high duty pumping engines on application.

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

Wanted—Salesman on commigssion for scientific in-
struments, Apply or write, with references, to Ball-
Bennett Co., 1447 Frankford Ave., Philadelphia, Pa.

For low prices on Iron Pipe, Valves, Gates, Fittings,
1ron and Brass Castings, and Plumbers’ Supplies, write
A. & W. 8. Carr Co., 138 and 140 Centre St., New York.

The best book for electricians and beginners in elec-
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address J.
8. & G. F. S8impson, 26 to 36 Rodney St., Brooklyn, N. Y.

Advertising for Profif. Trade journals a specialty.
Mr. Western’s system saves time and money. 10 vears
experience. Best of references. Manufacturers’ Adv.

Bureau, 111 Liberty 8Street, New York.

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

HINTS TO CORRESPONDENTS.

Names and Address must accompang 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 é)age or number of question.

uiries not answered in reasonable time should
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply 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.

Scientitic American Supplements referred
to may be had at the oflice. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(2525) F. G.‘S., Denver, asks : Will you
kindly give a few more particulars in Notes and
Queries concerning the tests on Portland cement for an-
choring bolts # What you consider the proper relation
between bolt and hole, and also the correct way to mix
the cement ¥ A. Forstrong work use Lewis or split
head bolts and wedge. Make the hole from 8 to 10 times
the diameter of the bolt,in depth, and just large enough
to enter the bolt with the wedge just entered in the
split end. Fill the hole with Portland cement, quickly
mixed with water, nearly as stiff as putty. Drive the
bolt home with a mallet. Bolts set in this manner in
brick walls, laid in cement, have been broken in a test
to pull them out by a pull on the nut., For anchorage or
side pull bolts, upset ends driven as above are very
strong as used for gnys. Make upset i larger than bolt.
For holding down machinery the split bolt only should
be used.

(2526) G. W. H. asks: 1. Is coal oil a
distillation from coal ? A. Possibly and quite proba-
bly. 2. Oris coal solidified coal oil. A. No.

2527) F. W. P. asks: Can you give a
treatment for baldness and falling out of the hair, su-
perior to the usual tincture cantharides mixtures? A.
We refer youn to the SCIENTIFIC AMERICAN, Vol. 62, No,
9, page 135, for a treatment for the hair. Also to our
SuPPLEMENT, Nos. 161, 416, 173.

(2528) O. K. A. asks for a receipt for
making.a nickel or silver plating suitable for iron or
steei. A. For silver and nickel plating we refer you to
our SUPPLEMENT, No. 310, and many others, Iron or
steel must have a light deposit of copper before plating
with silver.

(2529) H. E. C. writes: I would like to
know if thereis or can be put something in kerosene
oil lamps that will put the oil in such a condition that
it can only be ignited at the wick, or that the lamp can-
not explode, either ligmd or dry state. A. There is no
such substance. Materials for the purpose have been
sold by unprincipled dealers through the country, but
no faith should be placed in any of them.

2530) S. P. R. writes for a receipt for a
silica paint and a receipt for a fibrous and waterproof

© 1890 SCIENTIFIC AMERICAN, INC.

paint. A. Ground silica has been mixed with white
lead, but. itis to be regarded as an adulterant. As-
bestos mixed with oil aud body (white lead) is the best
approach to the latter that we can give.

2531) F. W. L. asks: Can you tell a
way to clean a steel engraving that has been wet and
badly soiled? A. Soak in weak solution of hypochlor-
ite of soda (Javelle water). Start with it weak and
strengthen if necessary.

(2532) W. D. G. asks why wood gas is
not more used and for references toany literature,books
or paperg, where its manufacture and value are treated
of. A. Wood gas costs more than coal gas. It needs
considerable purification or treatment of some kind.
owing to the large proportion of carbonic acid gas. It
is treated of in the recent works on the manufacture of
gas, but except for special cases is a dead issue.

(2533) J. B. asks if it is practicable in
connection with artesian well boring operations to fish
up pieces of iron from the bottom of the bore with an
electro-magnet. If so please give dimensions, form of
magnet, size of wire and winding. Also what form of
battery to use ? A. An clectro-magnet could be used
for this purpose., The best form of magnet for the
purpose would be an iron tube closed at one end with
an iron core extending from the center of the closed
end to the open end of the tube, leaving an annular
space for the winding. Use No. 14 wire. 8nd & plunging
bichromate battery with 6X8 inch zinc and carbon
plates. 2. Would themagnet work if casing is in the
bore and some water ? A, Yes. 3. Would a perma-
nent magnet answer as well # A, A permanent magnet
might answer for small pieces. 4. Which is the strong-
er, malleable or common cast iron, and why? A.
Malleable iron is much stronger than cast iron, being
more of the nature of wrought iron or low steel. 5.
Are malleable castings used in heavy machinery, and
what weight is the heaviest of such castings you know
of ? A. Heavy malleable castings have been made. We
cannot give weight. 6. Can you tell me what isthe
price of the phonograph, and could it be sent through
the post ? A. The phonograph is rented, not sold. 1t
is too heavy for the mail. 7. Arethere any books treat-
ing blacksmithing or forging ? A. * Practical Black-
smithing,” by M. T. Richardson. 3 vols. Price by mail
complete $3. 8. What book would you recommend for
a new beginner in electricity? A. ‘‘Experimental
Science.” See our advertising columns.

(2534) C. H. R. asks what to put into
sirup made from sugar, to prevent crystallization. A.
Make your sirup from 35 parts water and 65 parts sugar
and keep in a smooth surface vessel. It will not crys-
tallize.

NEW BOOKS AND PUBLICATIONS.,

THE AMATEUR PHOTOGRAPHER’S HAND
BooK. A manual of instruction for
the amateur. By Arthur Hope. 151
pages, cloth. Price $1.25. The John
Wilkinson Company, publishers,
Chicago, Ill.

This is a readable, practical book, containing twenty-
nine chapters. The second chapter on *‘First Exposures”
tells in the form of a story all the necessary steps required
to make a good negative. Other chapters give reliable di-
rections and formulas for silver and blue print printing,
and for making ornamental photographs without a
camera. There are also useful chapters on lantern
slide making, transparencies, portraits, interiors and
landscapes. Thereis one full page photographic illus-
tration and eeveral engravings of useful forms of ap-
paratus. The book is written in simple, plain langnage
free from ecientific technical terms and is well adapted
for the amateur wishing to readily obtain a practical
knowledge of photography.

TO INVENTORS,

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad. enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

e S —

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

October 14, 1890.
AND EACH BEARING THAT DATE.

[Seenote at end of list about copies of these patents.]

Acid proof retaining vessel, 0. A. Enholm
Advertising device, G. Quurrle
Air purifying apparatus, B. S.
Amusement app.nrat\ls, F. tiall
Animal trap. G. M. Andrews
Annunciator, A. F. Stanle;
Ash ejector, steam, J. F. ankhurst.
Baby walker and protector, J. 8. Irvine.... .
Bag. See T'elescoping bag.
Baling press, A. A. Gehrt
Ball and socket joint for pipes, T. Flesber.... .
Bar. See Bracket bar. Car draw bar. Gate bar.
Barrel stand, Pearson & lkoster
Bathtubs, overflow and waste for, C. A. Blessing
Batteries, regulation and control of storage, 8.

C.Currie.....c.coecvenn...
Battery. See Galvanic batte:
Bearing, anti-: fnction J. N. Mileham..
Bearing, ball, C. A. Lieb .. ..........
Bed. folding, Anderson & Hansen.
Bedstead, M. C. SCherer....cozeerzeeirns
Belt stretching machme. AVHE Elllnwood
Bicycle lock, M. But,
Binder, temporary, M Hlmzlns
Bit brace, ratchet, J. Zirikelback . . 0
Block. See Fuse biock. Pulley block.
Blo wpipe regulator, compound, E. W. Presbrey.-- 438,488
Board. See Center board. lromnn board.
Boxléer hends. unwelded lock brace strap for, J. B.

renn:

Boiler mcrustntl(m electric me ans for pr vent

Faunce & Cabell............. 5
Bolt. Bee Flour bolt, T-bolt.

438,522
. 498,57




268

Seientific Qmerican,

[OctoBER 25, 18g0.

Boneblack drying apparatus, G. Engel
Book, D. M. 8myth... .........
Boot leg supporter, H. G. B

Boots or shoes, blacking and burnlshlng. W.W.

See Cnin-actuated box.
tribution box.
nal box.

Boxes, machine for applymz corner stays to, G.

438,545 to

Electric wire dis-
Folding box. Letter box. Sig-

e JAGKET. ... iiiieeian.
Brace. See Bit brace,
Bracket. See Scaffold bracket.
Bracket bar, extension, () Schlueter -
RBracket or shelf, B. B. Zht
Brake. Car brake. Rallway brake.
Brake, C. C. Reynolds et al
Brake beam, J.” W. B
Brewing, apparatus for. W . Seib
Brick kiln, continuous, T. Kast..
Brick or tile kiln, B. C. Wickers
Bridge, iron, Webb &

438,547

Brush, scrubbing, Ziv & Davis. . 43§,‘.’18
Buckle, W. N. Rodgers.. .. 435,242
Burner. See Hydrocarbon burn Petroleum
burner. Vapor burner.
Burr cylinders. device for straightening the teeth
+F.O,Groves. 438413
Butter jar, P, F. Lewis . 438,43
Butter pockage, G. F. 8 438,195
Button, J. H. Wells.. 438,428
Cable grips, automal .
SPENCEr ... ... tiiiiieiiennene cernenneiiianas 438,449
Camera. See Photograpulc ‘camer:
Can. See Oil can.

Car brake, D. Crorin ..
Car brake, M. Madden...
Car coupling, K. A. Gallup
Car coupling, W. Greenwade

Car coupling, E.
Car coupling, F.
Car coupling, J. Ron
Car covering, freight, W. W. Green.
Car door guard, W. K. Co onger. .
Car draw bar, C. A. Schroyer...
Cur, electric motor, J. k. Shawhan
Cur gearing, motor, O. C. Smith..
Car replacer, J. McGary
Car sanding device, W, F. McCready
Car step, extension, W. W. Beebe
Cars, connection for the steam heating plpes ‘of
railway, P. McEnany.... 38,356
Carbon filaments, manufacture of, T. A. Kdison.. 438,209
Carbons, gauge for testing fibers for incandes-

cent lamp, T. A. Edlsun ....... eeaeen cerieeeeres. 438300
Carboy for acids. J. W, Fox...... ... . 438,149
Card repeaung machine, Jacquard. W. P. Uhlin- 28,508

Carper. stretcher.J L. Kingston . 438437

Carriage top sup port. child s.Jeﬂerles & Grant.... 438,238

Cuarrier. See Trace carrier.

Cart, road, C. Comstock.

Cart. road. R. D. Scott. .

Cartridge cases, uLlhzmgvelectnclty in'the forma-
tion of metallic. we

435,409
Cartridge shells, machine for boring, C. Rauhe.... 458,24
Case. See Eyeclass case.

¢:asket handle, J. R Fletcher.. ceeeeenen.. 438349
Caster, J. Thinnes...... 438

Caster, furmture. 0. Pederson.
Casting apparatus. H. H. Lloyd.... _ ......... ..
Casting sash weights, dev1ce for. R. W. Barrett.
Catamenial sack, G. Fuller....
Ceiling, metallic, C. C. Moore
Cells or retaining vessels, com
Enholm. ..
Cells or_retai
for, O. A. Enholm.
Centerboard for boats,

s.etc.. J. A. éh’l'.é..l
Reclining and folding

Cha'nt‘]. See Railway chair.

chair.

Check hook, A. Lobdell. .. cieeeeeienes.. 438,380
Chopper. See Cotton chopp

Chuck, 1athe. N. E. Austin . 438135
Churn, J. L. Lancaster._. . 4381165
Churn. k. D. Middlekau 436,482
Churn closure, H. F. Batche 38,263
Churn closure, D. W. Curtis 38,284
Churn dasher, B. Fearin.. . 438505
Circuit closer. J. Geary.. . 438,234
Circuit, closer, T. Marcher. . 438,167
Circuit interrupter, N. & J Chalze...... 438,

Clasp. See Corset clasp.

Clevis, plow, K. M. Foss. .

Clock synchronizer, foA' ﬂpperich
r,J

Clocks, verge wire M. Miller. 438,
Clothes nine prop. T. F. Altman . 433.131
Clothes line reel, D. You ... 438,21
Clothes rack for houses or exhlbltlng garments in
stores. M. C. Adams........ 438,517
Coal cutting machine, P. Richards.. . 438,446
Coal screening mechanism, E. B. C . 438,527
Coin-actuated box, J. W. Patterson . 438,174
Coke conveyer, C. W. Hunt... . 438376
Collar pad. horse, E. L. McClain 458,171
Combination lock, H. W. Masters.. 438,353

Comm}xtator for dynamo electric ‘machin es, T. A.

Cork extractor, J. F. Duffy

Corsey clasp, W. F. McGee..

Cotton chopper and cultivator, A. S. Harrell :

Coupling. See Car coupling. Railway brake pipe
coupling. Stovepipe coupling. Thill coup-

ling.

(‘mquet wicket, adjustable, F. K,Ward....
Croze, adjustable, ampfe & Nageugast
Cuff holder, E. C. Drew.
Cultlvator, W.J. Roe
Curlingiron, G. L. Thom
(Cut-out, antomatic, G. V
Cut-out. thermal, W. R. White
Cutlery, rolls for makinﬂ table, L
(Clutter. See Flue hole cutter. Sugar cu
Cyclorama, coin -controlled, B. 8. Molyneux
Damping apparatus, W. T. Shaw

Dental tool, F. T. Van Woert
Designs in colors
Dish washer, H. B. D
Door hanger, M
Door hanger, J. C.
Door hanger, sliding, A. B. Pu

80D .

Doors, coum.erbal.mclmt device for. WJ. J. Graves.. 433,435
Drum and damper, heating, G. G. Burton.......... 48,207
Drum, driving, S Diescher..

Drying kiln, 8. W. Perezr'me..

Dust coliector, E. Bretney
Dye, blue-green, A. Herrmann (r)

Dyestuffs, manufacture ot, Lauch & Krekele
Ear trumpet, J. Boyd
Kaves trough, I.. 8. Bonbruke

Electric lightshield, A. A. McCreary .
KElectric lighting system, T. A. Edison.
Klectric motor, E. Thomson......
Electric switch, Smith & Lyons

Blectric wire distribution box. Eckerr. & Gregory. 435,592
Electric distribution. system of, T. A. hdlson..... 433,
Klevator, R. C. Smith........ . 438,358
Elevator guard, W.O. Tayloa. . 438.2904
Embalming or faylnz-out table, P. J. Doherty.. .. 488,146
Embroidering machines, machme for threading
needles of, Saurer & Kobler................ ..... 448

Engine. See’ Gas engine.
Wind engine.
Engines, apparatus f(ﬁrfgulatlug the exhaust for

Locomotrve engine.

condensing, C. T. Main........ ... . 438,272
Evaporating apparatus, C. C. Peck. 438,384
Evaporating apparatus, vacuum H. 8. Firman 438,966

Evaporating liguids, C. C. Peck ............. cenne.. 438,385

Evaporator. See Hot air reglster evaporator.
Extractor. See Cork extractor. Watchmaker’s

roller extractor.
Eyeglass case, J. W, Sanborn.........  ......... ... 438,363

Fabric cutting apparatus, weft pile, W. Gadd..
Fabrics by means of a needle and looper, machine
for making and attachm.( loops to the edges
of, G. Rehfuss et al.
kKeed gauge, E E. Megill
Feed regulator, C. W. Hun
Feed water heater for ste
Fish.
I'ence, .
Kence, flood, W. J.
KFence making machine, wire,
Fence rails, coupllnu bar for

Fencing, G. P. Rish
Ferrule, O. M. Smith
Ferrule plug and ma e for making the same,

. Smith e .... 438,498
File, . W. Johnson. 438,270
File, bill, W. D. Martin- 438352
File holder. E. W. Johnson. 38,271

File or holder for letters or similar papers, P.
Hartmann .
File, temporary. A. Dom..
Fire escape, Burris & Bieriln
Fire escape. W. L. Dougherty
Fire escape, 8. J. Grev........
Fire escape ladder, C. . Shain.
Fire kindler. J. D. Pace.......
Fireplace, H. W. Libbey ..
Flour bolt, R. L. Hawkins .
Flour bolt. J. Johnston (r). .
Flue hole cutter. J. G. Erd
E. Krull...
L. Burghardt

Flypa per, sticky,
Foldi ng box, W{

Fruit gatherer, 8. 0. Hickog.
Fruit knife, Tyson....
Furnace attachment, C. O. Are
Furniture fastening, slatted, S w Peregrine.
Fuse block. T. A. Kdison
Gauge. See  Feed gauge.
Ring gauge.
Galvanic battery, R. E. Murphy..
Gas engine, White & Middleton
Gas generating apparatus, w. 8, erght.
Gas holders, guide traming of, S. Cutler.
Gaslmeters, registering apparatus for., J. B Wul-

Micrometer gauge.

Gate. See'Rallway crossing gate.
Gate, E. 8 Crawford.
Gate. M. D. Hunter...

1Itlng Rute

Generator. ‘See Magnetic generator.
Glass llmng device, plate, W. 8. Jarboe
Glaziers’ points, maklng. J. B. Hastings.
Grain rueter, J. 'S. Chase
Grate bar, Souiat & Trouard
Grate, vennlatmz. P. Miller.
Grater, E. C. Roraback.
Grindidg machine, metal, ")
Guard. See

B. Iiastings ..

Car door guard. Klevator guard.
Keyhole ZuA

Handle. See Casket handle.

Skipping rope han-

dle.
Hanger. See Door hanger
Harness, J. R. Phe
Harness tnmmmu. l.) J
Harrow, T. R. Crane
Harvester, H. E. Pr .
Harvester blnders. drlvmg
McLachlan-....... ........
Harvester, corn, F. R. Clugace.
Hasp lock, G. W. Mackenzie.
Hay rake, M. R. Jenkins.
Hay rake, E. Tush
Hay stacker. I.. & T. Soséman .
Heater. See lleed water hearer.
Heater, B. 8. Wilter
Hoisting machine. W. Roth..
Holder. See Cuff holder. File mp
holder. Paper roll holder. Rem holder. Shade
holder. Tool holder.
Hoo}k

Water heater.'

See Check hook.

00|
Horses, device for checking and unchecklng. D.
C. knowles.

Lacing hook. Snap

Hot air register evaporator, A, F. Hilyer
drocarbon burner, Wilson & Mason..

H 438 518 to
geams or channel bars, machine tor cutnng. Je
Koehler............co.oovvieinenan ceee creeeee as
Indicator. See St.amon indicator.

Inking pad. E. J.

Inkstand cover.F W Looley

Insecticide, N. Giles, Jr..etal..

Insula(t;ing appliance for electric batteries, S. C.
100 o (- T

Insulating electrmal ‘conductors, T. A" Edison

418,158
438,331
448,281
48,175
435,305

438,209
4 118,213
38,472
438,208

. 488,451

... 438,144
. 438378

438.231

438,584
438,562
438,370

. 438.494

438,274
38,588

. 4380wl

448,159
438515

. 438252

438,532

Insulating joint, 8. H. Short .4'Ja
Iron. See Curling iron, Soldering iron.
Iron, manufacturing, W, P. Hopkins........ . 438,436
Ironing board, Shepherd & Davis.. ........ . 418194
Jack. See Lifting jack.
Jar. See Butter jar.
Joitjn‘.. See Ball and socket joint. Insulating

int.
Journal bearing, anti-friction, W, K. Elliott....... 438,5i6

Key. SeeTelegraph key.
Keyhole guard. k. Hich
.. See Brick and tile

kiln

Knife. See Fruit knife.
Knitting machine, circular, A
Lacing hook, k. 8. Mcl\enney
Ladder, step,

sadder, ste) &)‘ C
Lamp, arc,
,amp base, T,
L.amp, electric arc. A. App
samp hol der. . Jefferson
Lamp, miner’s, J. Ratz ..
samp shade support, O. F.
.amp socket, incandescent electric, J. ie
,_‘amAps.El:lJirmufaLmre of incandescent electrlc. 1.
Lantern for railway gutes, siﬂnal. ‘W, P Elllott....

Mangle, R. Totzauer
Master key lock, H. E. Russell, Jr..
Measuring appliance, shirt, J. F Prizgint
Measuring the strength of electric currents, ap-
paratusfor, 8.C. C. Currie ........... ... ..
Meat extracts,o btaining, J. Van Ruymbeke.
Merchandise package, H. P. Barber
Metal bars, machine for forming gibs
n, J. C. Taliaferro.. . .
Metal 'shears, H. Ajken.
Metals by elect,rmty,
for working, G. . Burton......
Metals from their ores, apparatus fo
tion of, T. R. Jordan.......
Meter. See Grain meter.
Micrometer gauge, S. H, Stupakoff.......
Mop wringer, A. M. Borland...............
Motor. See Electric motor. Transmitting

tor.
Mower and hay tedder, comubined, D. F Saurer...
Mower attachment, lawn, Z. E. Boule.....
Mower, lawn, M. C. ‘Henlé ey
Mowing and re.\pmg machine, P. Pierce.....
Music notation, E. k. Clemens......................
Nails, apparatus for the manufacture of, P. A
Nilsson
Nails, machine for the manutacture of horseshoe
and other, P. A. Nilsson.... ... ...
Nails, manufacture of, J. W. Ells
Oit can, C. L. Bellamy ..

ing instrument, combined, D. V. Brown .
Orange picker, W. B. Snyder........cceeeveenen. -
Ores, method of and apparatua for malneuc sepa-

ration of, J. ahan............
Oyster packages, ice pocket for, J."T. Stone... ...
Packing and show card, combined, W.C. Thomp-

Pad See Collar pad lukmg pad.
Pail, milk, W. Blakeslee................
Pamphlet covering machme. H.'R. Corkhil, §r.;
Paper cases, tool for crimping or closing the ends
of, K. unt. .. ...,
Paper ﬂxture. tmlet. 8.
Paper roll holder, S. Wheel
Pattern grading device, E. l‘ Dwyer
Pen rack or easel, F. Rosewater..

Petroleum burner, Wilson & Mason
Photographic camera, G. Shorkley..
Photogra;,]phmg machme coin operate

Planos stringing,
Picker. See Orange picker.
Picture exhibitor, H. Boussemaere.
Picture frame support. L. Raquet
Pipe casing, A & E 1. Wyckofl.
Pipe covering, J. F. Tracey
Pipe wrench, G. H. Buzzell..
Planter and check rower, comblued corn,
Mains .......c.ceiiiiiin e

Planter, corn. J.B. Stotiemyer .
Plotter, A. Kingsbury..........
Plow, L. M. chkerman
Plow, W. J. Pirkle. ..
Plow’ stock, J. L. O. King..

Plow, wheel. M. H. Garwood
Pocket, safety. C. R. Griffin.
Press. See Baling press. Seal press.
Printer’s quoin, W. Wickersham..........
Printing machine, rotary, P. O. Laffitte.
Printing machines, paper web tension device for.

J. L. Cox ceeseeaens

Prlnltlné: or& folded plece zoods.apparatuator J
ucdall........... ....

Printing press sheet adjuster, L. T,. Lom

Prmmng presses, paper feed mechaulsm for, J.

Jox
Prmtlnz presses,
Brook

set-off  mechanism - for. J.

8.
Propeller emw. ‘H.Thomas..

4
Optical measuring, nose conformlmz. and record-

, 438307
438,228

satch, gate, J. A Lindberg..... 4383481
Lathing, A. Weigle...... ....... 456
Lathing, memlhc. L. L. Sagendorph 488,327
Letter box and gate post, combined, R. Groom,
Jro........ cereeaeees 438476
TLevel, plumb, Blackwood & Bradley 438,513
‘evel. spirit, 'H. Green.... 438,541
afting jack, 8. B. Sigler.. 438,496
.Ane fastener, G. W. Bowers 438,39
Linotype machine, 0. Mergenthaler.. . . 43835
aquid heating device, A. A. Clearwater....... 438,469
Lock. See Bicycle lock. Com bination lock. Hasp .
lock. Master key lock. Safe lock.
Locomotive engine, J. Baird.. 438,
Loom stop mechanism, 1. Wyman L. 438501
Lonm take-up mechanism, G.'F. Hutchins 438.269
Looms, device tor connecting_picker straps to the
picker sticks of, Hanse & Eder ................. 438.152
Looms, shuttle operatmg mechamsm for narrow-
ware, Wyman & Gordon ...... eeree. 438,214
Magneto-generator, N. B. Ginochio.. 438,434

438.226

438,525
438,479

438,492
438,310

438,55

438,

438,401
38,202

'y

438,203

. 438,264
458,265

366 Type, font of printing, H. 1h

Pulley block, C. H. Weeks............ .
Pulley hub, W. R. Colli

Pulley, self-loclrmg, l‘. W 0 lt

Pump, submeirged metallic, G. J. Keller

Punching checks, machine tor. W E. Barnum 438136

Puzzle, J. F. Zachary . 438.217
uilting machine, A. Beck.. wee e e.. 438,138
ack. See Clothes rack. Pen rack.

Rail supporter, A. G. Wil ard censccenan

Railway brake, electric. C. J. Van Depoele.
Railway brake pipe cou plmz. G. Massey..
Railway, cable, J. C. Shelley..

Railway chair, T.8. Brooks ..
Railway chairs, he ad rest for, H. Rowlett..
Railway conduit system, electrical, M. Wheless.
Railway crossing gate, M. B. Mllls
Railway, electric, li E Swrft

Railway rail, K. L. P .
Railway rail and seat reverslble, Krutsch & "An:

derson - - .....oeeiiieiies ceieiaiiaiaa. . .. 438351
Raillway system, electric, K. J Sprugue 438.293
Railway tie, metal, M. Hubbeil. ... .. 438,583
Railway tie plate, Angerer & Samnel veeneeeeees 438,395
Railway trains, means for controllmg the move-

ments of, Q. J. Huke........................ 438,160
Railways, contact for overhead elechlc. A. i1,

Chadbourne........... «..oevveeeii.., ceesneaee.. 438,404
Rake. See liay rake.
Reclining and foiding chair, K. Smith. . 438570
Reel. See Clothes line reel.
Refrigerator, J. Dixon... .. 438.348
Regulator. See Blowpipe regul

lator. Windmill regulator.
Rein holder, W. A. Havens. l8 373
Rimr and plug gauges, maki 438,253
Ring gauge, Wareham & Doll 438,453
Rolls, seraper for cleaning th N

N. Cornell.... . 438,143
Roof, M. W. Powell. 48,324
Roofing tile, E. C. Li .. 438.321
Rubber compound, Allen & L 433.5%
Rule, printer’s, K. P. Mow: . 438
Saddles, cincture uttachment for riding,

Svfe lock. A. Kirks.

Safe lock. electric, Hollar & Holme:
Sash fastener, C. Wolcott......... e -
Saw jointing and dressing device, W. S.
Saw jointing and dresslmz devnce.
Saw tool, W. 8. Ralya.........
caffold bracket, O. l)e Haer..
cales, weighing, W. H. Stewart,
Screen. See Window screen.
bing machine, H Prud homme terrecssasness 43850
eal press, E. ,J Brooks.....
g mac lne.A Stansel
ewer cleaning apparatus, J. II. Medecraft.

8
S

S
S

Shade holder, C. H. Herrick

Shearing machine, C. A. Bertsch..

Shears. See Metal shears,

Sheet metal arncles uuhzmg electricity in the
formation of, M. W.

. 38,204
ewing machine binding attachment, G. Wissler.. 43821"

438,406

Sheet metal electrlcallv. apparatus for formmz

or shaping, M. W. Dewey...... 07, 438. 408
Ships, patches for breaches in, J. H.'Smith 43R 196
Shoe fastener, R. & Vl Rothschild . 438,186
Shoe tie fastener, B. I, Seymour .. 438, 245
Shutter fastener and slat operator. combined, Al

ranke........ cese-s 438475

Shutter worker, E. M. Peterson. 4:38 24

Shutter worker, A. Pranke........

Signal box, police patrol, C. Plu
Signaling apparatus, electric, T. \A “Bdison
Bkipping rope handle, music . Pringle
leigh, ¥. C, Klipstein
nap hook.G. M. Hub|
oldering iron, reversible,
ole edge burnishing mac
poon, O. Levinger..
pout and can opener,
pring. See Vehicle spring
Stamp, date and time, R Malmborg
Stamp. laundry mark. Evens & Water:
Stamping and punching machine, E. B.
Stand. See Barrel stand. \Vash stand.

taple stitching machine, Bradley & Lavigne.
tation indicator, P. P. 1. Fyfe.

488.475
438,166

tencil plate. B. Baugh....... 1
tethoscope, B. 8. Bo, dston . 1
tirrup leather stay. J. D. Padgi 438485
tore service apparatus. C. St. Omze 438,201
Stove and range attachment, E. S. Brown. 418,14
Stovepipe coupling. L. P. Westcott... 438.
Stoves, automatic ash sifter for coal, E. W. Poole 438,176
Sugar cutter. P. H. Grimm . 438,412
Supporter. See Boot leg supporter. “Ruil”’ sup-
porter.
Switch. See Electric switch.
Table. See Embalming or laying-out table.
T-bolt, E. Huber....... .. 438,161
Teleamph instrument, J. Geary. 438,233
Telegraph key, Crockett & Dedrick . 438,530
Telephone, Edison & Gilliland.. . 438,806
Telescoping bag, C. D. Parker . 438,358

Testing and display apparatus. ‘eoin-controiied, J

Ba
Thill couplmr(. ‘3. Pastorﬂeld......
Tie. See Railway tie.
Tiling, O. P. Elterich.ceececeecacnenn...

Tilting gate. M. 8. Piper..... )
Tire tight ener, G. C. Richards. 438,362
Tobacco scrap cutting machme. H. D. Spangler.. 438,198
Tobaced stick, Renner & Bowers.........ccccoeeee... 438,445
Toboggan slide, artificial, A. Guerra. 434,414
Tongs, pipe,J. M. Pray.. 48,17
Tonfzue depressor. C. H. 'I‘ruax. . 438,33
Tool holder, E. 8. Glover. . . 438150
Top, spinning, A. "Alexandre. .. . 438,460
Toy gun, H. V. Holmes.... . 438231
Toy pistol, O. C. Blackmer. 433,139
Trace carrier, W. A. Mar: 4.
Traction wheel, 1.. Empie. 433,411
Transmitting motor, f.aym & Rice X
Transplanting machmes. watering dev1ce fol
Hatherell - . 438155
Trap. See A nimal
Tricycle, A. E. Miller.... .. . 438,273
Trolley pole, J. M. Andersei . 438,219
Trolley wire support or hang T 438211
Trough. See Eaves trough.
'I‘russ. Miller& Bennett........cooeiiivirenniennnnn. 438,169
l‘ubs.tmanufacturmg crockery wash W. D. Stew- 138,200
....................... ,2
Tunnels in water bearing sorl, npparatus for driv-
Ing.Jd. H. Vering......coioiiiiiiaiiienscinnneenns 438,508
Typewriting machine, C. R. Clerk.. . 408,430
Umbrella or parasol. folding, C. A. ‘Anderson. 438,461
Umbrellas, fabric for covering, 8. Takaki......... 438,
Valve casing and seat, P, T. Coffield....... ........ 438,512
Vulve, safety, P, J. & C, F. Cunneen... . . 438,47
Valve, steam radiator, C. E. Van Auken. . 438,352
Vapor burrer, W. R. Jeavons......... 435.548
Vehicle spring, F. A. Gunkelmann... 438,548
Vehicle spring, E. M. Van Valkenburg 4.8,207
Vehicle spring gear, F. Dupee..... .. 285
Vehicle, steam ro: d, A. C. Marshall 4 8,168
Vehicle'wheel, J. N.'Brown....... . 438.468
Vehicle wheeil, D. B. W esso 488 334

Vehicles, reach plate mr,’l‘ G.Mandt ...
Vehicles, trolley wheel fur electrically-propelled.
Ptingst.......... 4
Velocipede, E. G. Latta
Veneer, combined wood ‘and paper. H. Siiver.
Wagon bolster, J. H. Revis
Wagon delivery, C. See....
Wagon running gear, roud C W Saladee.
Waistband fastener, J. K
Warp dressers, leasing mechanlsm for, J M.
S8imoneau. .
Wash stand, N. O. Bond '

L 4883

Washer. See Dish washer.
Washing machine, M. K. Biser........ccee0.uee..... 438,223
Washing machine, J. 8. Young.... .. . 438,216
Watchmaker’s polisher. ¥ Hardmlze . 438415
Watchmaker’s roller extractor, F. Hardinge...... 438,41
Water closets and bath rooms. indicator for, H. .
. 438,531

mith & Libbey 438.247
Whalebone, case for preserving, . vee. 485,24
Whee!l. See Traction wheel. Vehicle wheel.
Wheel, A. H. Overman.

‘Whetstone or _hone w

site, O. A. Stempel...
Wind engine, J. Harder
Windmill, C. Barnes,
Windmillé‘e%{ulator.

eude

Wrench, H. 8cheatzka....... ..... ceseeeeeacess 438,243
Wringer. See Mop wrmzer.
Yoke fastener, neck, C. L. Regester................ 438,562

DESIGNS.

Badge, pin. etc., W. H. Upm
Battery case, electro- medlcal

Lloyd
Bottle, W B. Swindell
Dish or basket, H. Ber
Drawer pull and back plate, G.F. Volt
Match box, A. Thommen..........
Type. font of printing, M. M. . Bear..

Y

‘Braun & Ford-

Wagon body, H. C. Armstrong
Watch pendant, J. C. Dueber..........

TRADE MARKS.

Brass pins, A. Shrimpton & Sons.. 1!
Canned oysters, meats, fruits, ‘and’ vegetables.
Gibbs Preserving Company.... .........
Cough and kidney cure, Sylvan Remedy Co
.Deodorant, toilet, B. V. Ludlumn & Co 18,521
Disintectant and insect destroyer, Kern Brothers. 18,526
Dyestuﬂs. Roessler & Hasslacher Chemical Com-

. 20,206
20202

W.
Klour, wheat, Eauxle Rol C
Herring, salt, J. A. Meierdiercks
Jackets, shirts, drawers, and stockings,

er Mechanische Tricotwaaren-KFabrik, vormals

A. IKoblenzer. Ptersee... . 18,523
Liquors and wines, dm‘.llled E. .. 18,519
Medicine for indigestion, liver complaint, d

analogous diseases, W. K. & E. H. Fogg & Co 18,521

Mineral water and ginger, carbonated, Manitou

Mineral Water Company.
Ointment, J. Adler
Pails, water, Chapman & Meehan

Plows and edge tools, Collins Company. 18,524
Porceluin, crockery, earthenware, faience, and
glass, G. Demartial & Co .. 18,533
Refrlgerators and ice chests, A. N. D 18534
Remedy for catarrh and bronchial aﬁectlons, Fos-
ter, Milburn & Co...... ..cooieviiiiiieaiiiannnnn, 185156
Remedy for coughs and colds, E. Lawall............ 18528

Remedy for rheumatism, gout, and neuralgia, E.
Schnizler ................... ... .1
Sardines, J. A. Meierdiercks & Sons..
Throat and lung balsam, M. L. Bullock
Varnishes, J. A. Shephard...........
Watch movements, H. Drdlshelm..

A printed copy of the specitication and drawing of
any patent in the foregoing list, or any patent in print,
issued since 1863. will be furnished from this office for
25 cents. In ordering please state the name and num-
ber of the patentdesired,and remitto Munn & Co., 361
Broadway, New York.

Canadinn Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list. provided they are simple, at a cost of $40
each, I[f complicated the cost will be a little more. For
full instructions address Munn Co., 361 Broadway,
New York. Other foreign patents may also be obtained.

“Wovertisements.

Inside Page, ench insertion 75 cents a line.
Back Page. ench insertion = $1.00 n line.

The above are charges per agate line—about eight
words per line. This notice 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. Advertisements must be
received at publication office as early as Thursday morn-
Ing to appear in next issue.

USE ADAMANT WALL PLASTER

It is Hard, Denne, and Ad-
hesive. Does not check or crack.
» It is impervious to wind. water,
and disease germs. lt dries in a
few hours. It can be applied in
‘-any kind of weather. It is in gen-
eral use. Licenses granted for the
mixing,using, and selling.

! Address ADAMANT MFG. CO.

9 E. GGenesee ~t.,
Syracuse, N. Y.

Patent Foot Power Machmery
Complete Outfits.

Wood or Metal workers without steam

power, can successtully compete with
the large sho by using our New
LABOR AV'I Mncllinery.

latest and most unproved for practical
shop use, also for Industrial Schools,
Home Training, etc. Catalugue free.

Seneca Falls Mbg
118, N . Y.

695 Water Street, Seneca
CASTINGS.— A DESCRIPTION BY
Mr. H. Rollet cf his process of producing iron castings
illustrating the upparntus. ontained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 753. Price 10 cents.
To be had at this office and from all newsdealers.

y

SEBASTIAN,MAY &C0'S

Foot & .

Power |

Drill Presses, Chucks, Drills,

Dogs, and machinists’ and ama- A

Cataloguesmailed on application. @&

165 W, 2d 8t., Cincinnati, O.
ALUMINUM.—DESCRIPTION OF THE
method of manufacturing this metal from cryolite a8

ith 3 tl;zures. Cout..uned in SCIENTIFIC_AMEKICAN
SUPPLEMKNT, No. 731. Price 1 cents. To be had at
this office and from all newsdealers.
OOCAHDLE. PUWER IGHT
.o,.\ FOUNDR i€5, \@on ZEMKEROSENE
BOILER SHOPE WorKks: [RINGA I OIL
ano OTHeR PLaces RESUBoweRFuL Lio HT.
THOMAS ALVA EDISON —A BIO~
graphical sketch of the great inventor, with full-page
portrait from a recent photograph. Contained in SC1EN-
"JIFIC AMFRICAN SUPPLEMENT, NO. 746. Price 10 cents
For Batteries or Dynamos.
3¢ to 36 Candle Power. 3 to 40 Volts.
We will send free, Catalogue E,
lamps, together with directions
How to Make a Cheap Battery
to operate them.
EDISON LAMP CO,,

free from sulﬁ)hur and phosphorus. With one figure,
Improved Screw Cutting
teurs’ outfits. Lathes on trial.

racticed at the Allwance Aluminum Works at \allsend.

R B waLiwork & LS’ PATENTS.
KEEGANSMALPIN, 44 46 WaghineToN{T N,

To be had at this office and from all newsdealers.
which gives prices and description of
HARRISON, N. J.

THE PHYSIOLOGICAL BASIS OF

the Sense of Beauty of Form.—By Albert Goodman. A
aper of great interest to architects. Contained in

gcmm-x FIC AMERICAN SUPPLEMENT, No.749. Price

}*10 clvnts. To be had at this office and from all news-
ealers.

Edco System.

Complete Electric Inght and Power Plants. Electric
Street Cars, Accumulators, Dynamos. Oldest and
most experienced Motor Co. in the world.

Type, tont of printing, C. E. Heyer..
lenburg ...

© 1890 SCIENTIFIC AMERICAN, INC.

THE ELECTRO DYNAMIC COMPANY,
224 Carter 8t., Phila., Pa. 44 Broadway, New York,
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A Great Repository of Practical and
Scientific Information.

One of the Fullest, Freshest, and Most Valuable Handbooks
of the Age Indispensable to Every Practical Man.

NOW READY.

Price $2.00.
Free of Postage to any Address in the WorH.

The Teohno-Chomisal Revsint Book

Containing Several Thousand Recei fpt,s coverfigthe
Latest, most lmportant, and most Useful Discoveries in
Chemiea] Technology, and their Practical A pplication
in the Arts und the Industries. Edited chiefly from the
German of Drs. winckler, Elsner, Heintze, Mierzinski,
Jacobsen, Koller. and Heinzerlmg. with additions by
William T. Brannt, Graduate of the Royal A%v]culturw
College of Eldena, Prussia, and William H. ’h,
D. (Heid.). Secretar; of the Franklin Institute, Phila-
delphia, author ot ‘“‘Galvanoplastic Mumpulatlons =
lllustrated by 78 engravings. one volume, over 500 p:

2mo. elegan tly bound in scarlet cloth, glln.closely pri nt-
eg c%xtxmmmg an fmmense amount and a great variety
of matter.

Price $2.00, free of postage to any address in the. world.

EF A circular of 32 €8, sShowingthe full Tableof Con-
tents of this important Book. sent by mail free o' postage to
gnu oneinany partof the World who will furnish his ad-

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERR
810 Walnut St., Philadelphia, Pa., U. 8. A.

ARCHITECTURAL  ROOKS

Useful, Beautiful, and Cheap.

To any person about to erect a dwelTing house or sta-
ble, either in the country or city. or any builder wishing
to examine the 'atest and best plans fora church,school
house, club house, or any other public building of high
or low cost, should procure a complete set of the ARCHI-
TECTS' AND BUILDERS EDITION of the SCIENTIFIC
AMERICAN.

The informatfon these volumes contain renders the
work almost indispensable to the architect and builder,
and to persons about to build for themselves they will
find the work suggestive and most useful. They contain
colored plates of the elevation. plan, and detail draw-
ings of almost every class of building, with specifica-
ticu aad approximate cost.

Nine bound volumes are now ready and may be ob-
tained, by malil, direct from the publishers or from any
newsdealer. Pricé, $2.00 & volume. Sttched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

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

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Pittsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELILS
for either Gas, Oil, \Water. or Mineral

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

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
illustration of cold house for preserving fruit from
season to season. The air is kept dry and pure through-«
out the year at a temperature of from 34° to 36°. Con-

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
Price 10 cents.

To be had at this office and of all news«

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contractto any depth, tromso
to 3000 feet. We uf

ers.

L) req
to drill and complete same. Port—
able Horse Power and Mou

Steam Drilling Machines tor 100 to
/00 £t. Send 6cents for illustrated
catalogue. Pierce Artesian
and Oil Well Supp §Co.,

80 Beaver Street, l\ew ork.

ELECTRO MOTOR. SIMPLE. HOW TO
make. By G.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 suficlent power to operate a foot
lathe or any machine requiring not over one man power.
\With 11 figures. Contained in SCIKNTIFIC AMERICAN
SUPPLEMENT. No. 641. Price 10 cents. To be had at
this otiice and from all newsdealers.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.
8&~Speed, Comfort and Safety,
AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.
THE EAGLE BICYCLE MFG. CO.,
STAMFORD, CONN.

LUM'NUM75¢.perlb.mA oY

COMPOSITE. 100 1bs (sample) contammg 714
per cent. Aluminum, sent prepaid foronly 87.
We desire to establish an Agency in every large city
for our Metal Alloy. FKor termsand cityrights. address
The Schmiedbarenguss Furnace Co.,Newport.Ky

Reduced from $2.00 to

weuukmma;- MANHATTAN
1889. NMY'M *SELF-LUBRICATING

Plumbago Packing

is the best to be had for Steamers,
Locomotives, Stationary Engines,
Pumps, with oil. hot or cold water,
Valves, Steam Hammers, etc. [t is
made round and square.

Send for circulars, or sample for
trial to the General Agents,

GREENE, TWEED & CO.,
83 CHAMBERS ST., N. Y.

ERFECT*~— ER
P NEWSPAPEC LE

The Koch Patent File. for preserving newspapers, Mag-

azines. and pamohlets, has been recently improved and
price reduced. subscribers to the SCIL:NTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMFNT can be
su piied forthe low prlce of $1.50 by mail, or $1.25at the

ce of this paper, vy bozrd rides; inseription
& SCIENTIFIC AMER! ICAN ” in gilt. ecessary for
eve Address

one who wishes to preserve the paper.
UNN & CO.. Publishers SCIENTIFIO AMERICAN.

FIRE FELT,

Building Paper, e

it to be superior to Hair Felt in Non-Conducting qualities.
for pipes and i nto sheetsand rolls for larze surfaces. Send for
Asbes«tos Boiler Coverings, Stenm Packings, Asbestos

THE NEW NON-CONDUCTING MATERIAL

is a Flexible Felt Made of Pure Asbestos, in a

finely divided fibrous state, indestructible by heat and

unexcelled as a Non-Conductor. U. S. Navy tests show
Madg, lnto sectional form
am)

Crol h, Ashestos

tc.
THE (,HALMEud.QPENCE CO., 539 and 61 Liberty St., New York.
BRANCHES:—Philadelphia,

Chicago. Pittsburgh, Boston.

Engravings direct from photogravhl and other copy.

Our clrcnlar

**N” shows

POP SAFETY VALVE
WATER RELIEF VALVE
IMPROVED STEAM GAGE
STEAM ENGINE INDICATOR

Single Bell Chime Whiatle, and a!l instruments
used in connection with Steam, Air and Water.
Sole Agents for Clark’s Lanen Fire Hose.

CROSEY STEAM GAGE & VALVE C0, 350 8¢
ROUTING and RULING
MACHINES.

For ZINC, TYPE METAL,
, &c., &c.

STEAM AND FOOT POWER.
SEND FOR CIRCULARS.
J. J.YJATROUS, MANF'R.

213 RACE STREET,
Cincinnati. - - - Ohie.

<)

Y 03
)

GUARANTEED,

s SATISFACTION

ANTED.—A good second-hand Portable Engine
of about seventy-tive horse power. Mail full par-
ticulars to The Capewell Horse Nail Co., Hartford,Conn.

E———

For SCHOOLS & PUBLIC ENTERTAINMENTS -
LANTERN SLIDES COLORED&UNCOLORED
SEND FOR

OATA\QGUEQ l_l,,EgE\Npé(go

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar 'ournal
now published. It gouesinto all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he

advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent inluence you to substitute
some other paper tor the SCIENTIFIC AMERICAN, when
gelecting a list of publications in wnicn you decide 1t is
for your interest to advertise. This is frequently done,
for the reason tnat tne agent gets a jarger commission
trom the papers having a Small circulation than is allow-
ed on the SCTENTIFIC AMERICAN.
For rates see top of first. celumn of this page, or ad-
dress MUNN & L(l.. Publishers,
1 Broadway. New York.
A or those wishing to try pbhotography, send name
on postal for useful in formation be ore purchas-
ing photo materials. We guarantee to save you money.
THE JOHEN WILKINSON Co., 269 & 271 State St., Chicago.
)
Starrett’s Patent ©ombination 8quare
S|hzes 4. 6i't,g' 12,18, atr;]d 2:
el inChes, Wi or withou
\[:ill] Center Head or Level .
Steel Rules,
Hardened Steel Squares
Bevel Protractors,and full
line of fine Tools for mechanics.
Send 2-cent stamp for full list.
L. S. Starrett, Athol, Mass.
Manuf’r of Fine Tools.
THE SHIP'S CHRONOMETER : ITS HIS-
tory and Development.—By Henry D.Gardner, F.R.G.8.
A very interesting paper. With 6 illustrations. Con-
talned in SCIKNTIFIC AMERICAN SUPPLEMENT, No.
796. Price 10 cents. To be had at this office and from
all newsdealers.

541‘11 EDITION.—113TH THOUSAND.

ENGINEERS

By CHARLES

POCKET - BOOK

H. HASWELL.

Cements, ete.;

Pocket-Book Form, pp. 930, $4.00.

Capt. J. ERICS80N, the celebrated Engineer.

Mechanics® and Engineers’ Pocket-Book of Tables, Rules, and Formulas pertaining
to Mechanics, Mathematics, and Physics: including Areas, Squares, Cubes, and
Roots, ete.; Logarithms, Hvdra.ullcs, Hydrodynamics, Steam and the Steamn-En-
gine, Naval Architecture, Masonry, Steam-Vessels, Mills, ete.; Limes, Mortars,

Orthography of Technical Words and Terms, ete.,

etc. 12mo,

*I cannot find words to express my admiration of the gkill and industry displayed in producing the same.
To you belongs the honor of having presented to the world a book containing more positive information than
was ever before published. I could with justice say more.”"—Extract from a Letter to the Author from the late

BY THE SAME AUTHOR.

MENSURATION AND PRACTICAL GEOMETRY. Containing Tables of Weights
and Measures ; Vulzar and Decimal Fractions ; Mensuration of Areas, Lines, Sur-
faces, and Solids ; Lengths of Circular Arcs; Areas of Segments and Zones of a
Circle; Board and Timber Measure, Centres of Gravity, etc., etc. With a Treatise
on the Carpenter’s Slide-Rule and Gauging.

12mo, Sheep, pp. 324, 90 cents.

partof the United Siates, Canada. or Mexico. on
tist of over 300 volumes, sent, postpaid, on receipt of

Published by HARPER & BROTHERS, New York.

The above 1rorks are for sale by all booksellers, or will be sent by HARPER & BROTHERS, postaqe prepaid, to any

fei of price.

HARPER'S NEW CATALOGUE, ¢ descriptive
Cents.

MBI

FCAR!%\MOEN,CO'@

STEEL WIRE O) ey OE

224 w.29.ST.

ICE-BOATS — THEIR CONSTRUCTION
and management. With working drawings, details. and
directions in tull. Four_ engravings. showing mode of
construction. Views of the two fastest 1ce-saihng boats
used on the Hudson river in winter. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE=
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs. the sall.
‘ng and management of ice-boats. Price 10 cents.

An investment of this amount
and $5 per month will realize
s t0 the purchaser 100 per ceat.
wmmn two years. One of the best subur-
ban properties in Tacoma, Wash., on the
line of street railway connectmg two

flourishing cities. Price of lots, $100;
corner lots, §125. Write for waps and particulars. A
liberal conoessmn made to parties buying inlarec quan-
tlhiesf ence, Washington N ational Bant.

eter.
E N, OUIM I'.TTE, 1316 Pacific Ave., 1acoma, Washington,
wHA’I‘ Uncle Sam and Aunt Columbia think, etc., of

ASHINGTON &2 Tans, el S
ATTRACTIVE

MANUFAGTURING SITES

IN SOUTHERN ILLINOIS,

Coal,6t09 feet velns. underlies the entire sec
tion. Close to iron flelds of Missouri and Tennes-
see. Cheap water transportation by Mississippi
and Ohio rivers and their tributaries. Water for
all purposes. Finest hard and soft woods in un-
limited quantities. Shipping facilities over 18 rail-
road lines to all great trade centers and distribut-
ing points. For particulars address

S0O. ILL. IMMIGRATION ASS'N,,

F. A. Trousdale, Sec’y, Metropolis, 111,

or W. H. Hall, Asst. Sec’y, DuQuoin, Il

DRY AIR REFRIGERATING MACHINE.

Description of Hall’s improved horizontal dr{,au- refrigs
erator, designed to deliver about 10.000 cubic feet of
cold air per hour, when running at a speed of 100 revolu-
tions per minute, and capable of reducin the tempera~

ture of%°above to 50° below zero. With five ﬂgure
showing plan and side elevation of the apparatus. a
diagrams illustrative of its pertormance. ontained in

SCIENTIFIC AMERIOAN SUPPLEMENT, No. 288. Price
:l[] clents. To be had a# this office and from all news-
ealers.

TWO WRENCH Inventions of the highest grade
and utility for sale. Address R. H. Coffey, Pangborn, Ark

TIGHT&SLACK BARREL Macyy
-1 A SPECIALTY &

NERy

——~ JOHN GRtENWOOD &CO0.
ROCHESTER N

The Best Mechanical Help
For inventors, experimenters, etc., comes
from a real machine shop with first-rate
men and tools accustomed to regular
work. We have put some notions of ours
in a primer—sent free.

THE JONES BROTHERS ELECTRIC Co. CIN'TI, O.

VOLNEY W. MASON & CO.,
FRICTION POLLEYS CLUTCHES and ELEVATORS

PROVIDENCE. R. I.

$10.00 to $50.00 :

ness. Magic Lanterns and Views of popular sub-

ects. Catulogues on application. Part 1 Optical, 2
athematical, 3 Meteorological, 4 Magic T.anterns, etc.
L. MANAbsEg 88 Madison Street, Chicago, Ill.

N!SS & HEAD NDISES CURED by
AF e 5 B viiih
spers
fortable. SuececsfulwhgreallRemedies FAIL. 1lls. i)ooka:

proofsfree. Address F. HISUOX, 858 Brosdway, New York.

er night. A
ight and pro-
fitable busi-

ICE and REFRIGERATING MACHINES

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York.

CELEBRATED

EX FACKING

SUTTQN R

NG PACKING.

TALLY ENCORS
- ERIE FJEBEF”G ERIE P~ U S A

© 1890 SCIENTIFIC AMERICAN, INC.

PROPOSALS.

'U . Engineer Oflice, St. Augustine, Florida.
* October 15, 18%0.—Sealed proposals. in trip licate. for
furnishing materials and constructing jetties at the
mouth of St.John’s River, Florida, will be received at
this office until 12 o’clock, noon, standard time, on No-
vember 15, 189, and then be opened immediately. For
all_information apply to this office. The attention of
bidders is invited to the Actsof Conuress approved Feb-
ruary 885, and Kebruary 2.& 1887, Vol. 23, p. 332, and
Vol. 4, p. 414 Stnmteq at Larg
W. M. BLACK. (,apmm. Cor ps o f Engineers, U. S. .

NOW READY.

Experim;n_—tal Science,

s
By GEO. M. HOPKINS.

—————

740 Pages. 680 llustrations.

PR —

PRICE, by mail, postpaid, . . . . €400

SEND for FREE ILLUSTRATED CIRCULAR and
Table of Contents.
MUNN & CO. Publishers,
Oftice ot The Srientific Dmericay,

361 Broadway, New York.

Our ADJUSTABLE STOCKS aml DIES 5
are universally acknowledged to be the d
[

o it
We also make all our Tools o
MAT

{

CON N . xxxixixixpasixl

BRIDGEPORT,

PAT. FOOT POWER MACHINERY.
. I feel 8o highly pleas-

4 ed with your Veloci-

¥ pedeFoot Powerwith
\ seat, that I wish to

== add my testimony to
its superiority. Idid
Sy not expect to like it,
but having used the
Velocipede Power, I would have nothing
else. It so kreatly lessens thc fatigue of
using foot power, in fact, it may be said to
be almost without tatigue, and is a steadier motion. 1
only wish 1'had known of it sooner. Send for catalogue.

". & J. BARNES CO., ®9 Ruby 8t., Rockford, Ill.

spEclA MACHINERY and Appliances
executed with perfect workmanship.

Entire confidence and interest guaranteed. Draughting,
PuLternmPkm%v Planing, Turning, Drilling, ete., etec.

JR., 204 & 206 East 43d St., New York.

COLOR AND COLORING.—A SERIFS
of interesting lectures by Prof. A. H. Church, M.A.,

R. 8., in which isdiscussed the sub ject of the connec-
tion between the science of color and the art of colo1 ing.
With 1 figure.  Contained in Scn-m‘ml(‘ AMERICAN
SUPPLEMENT, Nos. 766, 767 and 76S. Price 10 cents
each. To be had at this office and from all newsdealers.

TYPEWRITERS.

Largest like establishment in the woyld. First-
class Second-hand Instruments at halfynew prices.
Unprejudiced advice given on all makes. Ma-
chines sold on monthly payments. Any Instru-
ment manufactured shipped, %ﬂvtlegeto examine.
EXCHANGING A SPE ‘Wholesale prices

to dealers. Illustrated Catalogues Free.
»TYPEWRITER % 70 Broadway, New York.

HEADQUARTERS, { 144 La Salle St., Chicago.

'|'hge St:iemnic merican_

PUBLICATIONS FOR 1330.

The prices of the different publications in the United
States, Canada, and Mexico are as follows.

RATES BY MAIL."
The Scientific American (weekly one year
The Scientitic Amencan Supplement (weekly). one

$3.00

year. . 5.00
The Scientific Amencan. Spumsh Edmon (monthly)
one year, . . 5

The 8cientific Amencan. ,\rchuects and Bmlders
Edition (monthly), one vear. . 2.

COMBINED RATE 5
The Scientific American and Supplement, . . $7.00

The Scientific American and Archnects and Build-
ers Kdition, . . ‘

The Scientific Amencan, Supplement and Arcni-
tects and Builders Edition, 9
Proportionate Rates for S(a: M(mths
This includes postage, waich we pay. Remit by postal
or express money order, or draft to order ot

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

Auerica,

/R}‘[bvertmements.

Inside Page, cach insertion - - - = 75 cents n line
Back Page, each insertion « - - - $1.00 a line.

The aoove are charvzes per agate line--about eight
words per line. This notice 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. Advertisements must be
received at publication office as early as Thursday morn-
nmz to uppear in next msue

FEL&ESSER &
NEW YORKER C

Levels, Transits, Survelv,ors’
< Compasres, Pocket and Pris-

matic Compasses, Hand Lev-
els, Angle errm‘s Planime-
ters, Pantographs, Engmeerﬂ’ .
Slide Rules, ]Eévelmg Rods,
S Poles, Chaing, ete.
Catalogue on application.

SCIENTIFIC AMERICAN SUPPLE-

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

SRR SIND Fg, \

* \le:\ Q,’\TALOGPL

/_-‘&, ISATTLRRESY.
- 2

CQPPER TUBES

SELETBRASS BRASSWIRE TN E

THE COPYING PAD.—HOW TO MAKE

and how to use; withanengraving. Practical directions
how to prepare the gelatine pad, and also the aniiineink
by which the copies are made; how to apply the written
letter to the pad ; how to take off copies of the letter.
(,ontmned in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
43~. Price ¥ cents. For sale at this office and by all
newsdealers in all parts of the country.

ictor Bicycles!

For pleasure, business, recrea-
tion, and for anything you
could use abicycle for.

VICTORS ARE BEST!
Send for catalogue.
\\‘; Overman Wheel Co., Hakers,
Ao b Chicopee Fnlls. Mass.

THE PHONOGRAPH —A DETAILED
description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
ings. Contalned in SCIENTIFIC AMERICAN SUPPLE-

MENT, No. 632. Price 10 cents. 10 be had at this
office and from all newsdealers.

NEW KODAKS

“You press the button,
we do the rest.”

Seven New
Styles and
Sizes
ALL LOADED WITH

Transparent

Films.
For sale by all Photo. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. RUOCHESTER, N.Y.

PROPERTIES OF ALUMINUM.—BY
A. E. Hunt, J. W. Langley, and C. M. Hall. Purity of
aluminum and processes of manufacture. Properties
with respect to specific gravity. Action of heat onalu-
minum. Corrodibility, mechanical properties, stren
conductivity, practical hints, aluminum alloys. on-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
730. Price10cents. To be had at this office and from
all newsdealers.

Gates Cornish Rolls Pulverizer

mple, Durable, Compact, Dustless,

and a finished product direct
from the machines.

The best Ore Granulator forleach-
ing and concentration.
MANUFACTURE ALSO

Gates Rock and Ore Breakers

Address for Catalogues
GATES TRON WORKS,
50 C ~o. Clinton St., Chicage.
215 Franklin St., Boston, Mass.

After being on

or Kerosene Oil fire, as ordered.

0Ol
Tank.

Acme Automatic Safet z
npnn.—‘ Stationary.

the Market Five Years

The “ACIME?’ siill Leads!

Sizes One, I'wo, 'I'hree, and Four Horse Power.

Arranged for either NATURAL GAS
No extra insurance required on account of the oil fire.

Send for catalogue giving full particulars and prices.

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. V.

ICE.HOUSE AND COLD ROOM.—BY R. 1
G. Hatfleld. With directions for construction. Four !
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 39. Price 10 cents. To be had at this office |
and of all newsdealers.

“ Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

Important Imfrovements.
he Essential Features greatly perfected
The Most Durable in Alignment.
Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling ‘the hands.

The Smith Premler Typewriter Co., Syracuse, N. Y.y U. S.A.
Send for Catalogue.

Catalogue free. Addreu Typewﬂter Department,
POPE MFG. C0., Boston, New York, Chicago.

MACHINISTS’ FINE TOOLS.

STANDARD TOOL CO., ATHOL, MASS.

Send for Catalogue and P rice List.

NEW CATALOGU
—OF—
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 8eént

| COMPTOMETER

AL ARITHME cA

seve
Solved rapldly and accurately
by using the COMPTOMETER.
Saves 40 per cent. of time.
Entire relief from mental
strain. Adapted to all com-
mercial and scientific compu-
tations. Send for circular.

FELT & TARRANT MFG. CO., 52-56 linols S, Chicago.
SOME ENGINEERING WORKS —BY

E. L. Corthell. A brief description of some of the great
engineering works in the world, completed and in pro-
cess of construction. Contamned in SCIENTIFIC AMERI-
CANSUPPLEMENT, Nos. 761 and 763. Price 10 cents

each. To be had at this office and from all news-
dealers.

roo 2% The Motor of 19th Centary
Can be used Any Place, to do An
Work, and by Any One. No Boiler
! No Steam! No Ashes!

No Gauges! No Engineer! A per-

purposes. Cost of operation about one
cent an hour to each indicated horse
power. Kor circulars, etc., address

Charter Gas Engine Co.
P. 0. Box 148, Sterling, Ill.

Reliabitily,
Safely.

Keomomy,
Simsplicity,

WORKING MODELS 3ic.insy "mecai

or wood, made to order by MASON & RAUCH, successors
to J. F. Werner, 47 & 49 Céntre Street. New York.

0TTO GAS ENGINES

33,000 SOLD.
Engines and Pumps Combined.

For COAL GAS
or GASOLINE.,

SCHLEICHER, SCHUMM & CO.
PHILADELPHIA,
CHICAGO, NEW YORK.

SOME APPLICATIONS OF ELECTRIC

Transmission.—A lecture by Frank J. Sprague, delivered
m the Sibiey College course, explaining the various
methods of transmitting energy Helectﬂcity and the
nperntmn aud government o ors, and reviewing
some of the m iv phcatlons that have been made in
this line. Wlth 4 lllustrations. Contained in SCIEN-
TIFIO AMERICAN SUPPLEMENT, Nos. 207, 708, and

709. Price 10 centseach. To be hadat this office and

of charge to any address,
" cU ¥ & (,ly).. 361 ‘Brondway, New York.

from all newsdealers.

£ RFORATED
CoaL:ORE SEPARATORS,
JIGS &STAMP BATTERIES:e=awan

HARRINGTON & KING PERFORATING © .CHICAGO.

METALS “MINING SCREENS,

REVOLVING#v SHAKING SCREENS
ILLING « MINING MACHINERY:.

NEW YORK OFFICE, 284 PEARL STREET

For
Handl ing
Send for
Circulars.

| BORDEN, SELLECK & CO.,

HARRISON CONVEYOR!
6raln, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c.

Sole

G-RAND PRIZH

Paris Exposition, 1889.

Thin Panel Stoclxs
IN WHITEWO0OD, WALNUT, ETC.,
Manufacturad by the original *‘ Systéme Bartlett,”’
received the Highest Award and only * Grand Prize”
given to thisindustry. The only * Systéme ” introduced
into Europe and America that produces a perfectly

sound cut board.

HENRY T. BARTLETT,
s HOGANY
CABmETdW%NPsERS.l MAEOS MiLLs.

200 Lewxs Street, New York.

44 Dey St.. New York.
E I 'E. & B. HOLMES
BUFFALO, N. Y.

MA( HINERY
ALSO A FULL LINE OF WooD WORKING MACHINERY.

SEWING MACHINE MOTOR FOR AMA-
teurs.—By C. D. Parkhurst. Description of a very sim-
ple and effective motor, with laminated armature, of
sufficient power to actuate a sewing machine. With 11
engravings. (ontained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.759. Price10 cents. To be hadat
this office and from all newsdealers

L 107H HGPE sr
30 cOoRTL™ guascow scorunn

MANUTACTORIES IN UNITED smzs scomuo FRANCE, GERMANY & leTR.l
Awarded the urand Prize at late Parig Expositiom.

PATENTS!

MHESSKS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Sohcnors of Patents
for 1nventors.

In this line of business they have had forty-one years’
rperience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the

rosecution of Applications for Patents in the United

tates, Canada, and koreign Countries. Messrs. Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infrinzements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to %ro-
cure them; directions concerning Labels. Copyrlg ts.

AhD FINE GRAY IRON ALSO STLEL
* CASTINGS FRuM SPECIAL EF\NS

EABL INE TINNiNG (2 PAT

Lt EVLIN % Co. 7 v
THOM SLBHIGN AVE. K AMERICAR ST PriLa

TECANEAIGAY L PLEPRO

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
forws of Electric Speaking Telephones in-
fringes the rightsecured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it orits licensees responsible forsuch
unlawful use. and all the consequences
thereof. and liable to suit therefor.

KEEP COOL!

Light - Running Ventilating
FANS.
Adapted for Ventilating and Dry-
ing of eévery description.
Catalogue free.

GEO. P, CLARK,

p b BoxL, ‘Windsor Locks, Conn.
Jas. Goldsmith, Agent, 744 B’way, New York.

Designs, Patents, A gpenls. Reissues Infri
signments, Rejected Cases. Hints on the Sale of Pa.-
tents, etc.

We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patentsin all the prlnclpsl countries of the world.

MUNN J0. Solicitors ol Patents,

361 Broadway, New Yor!
BRANOH OFFICEB.—No. 622 and 62( F_Street, Pa-
cific Building, near 7th Street, Washington, D, C,

AnE“Ts make 5 per cent. pront on my Corsets,
Belts, Brushes, Curlers, and novelties.

Manu’fers, ; Chicagos .
!

JENKINS,_STANDARD PACKING!

Boswn.. 21 North 5Lh SL.. Phlln., &Denrbom St., Chicago

IDEAL MUSICAL BOX

1sthe Latenst Invention in Swiss Musical Boxes
t is the “weetest and Most Perfect Instrument
for the‘} arlor. Any number of tunes cnn be ob-
tained for it. The Largest Stock of Musical Boxes in
America. Send 4 cent stamp for Hlustrated Catalogue.

JACOT & SON, *~5WYork:™

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines. Diamond Drilling and General
Machinery. Flour Mlll Rolls Ground and Grouved.

COMPLETE STEAM PUMP
10 S1ZES FROM 37_To %75 7

A~ WRITEFOR
"PRICES aro

/ DESGRlPT'VE :
CircuL?
Duzen&liFT

SOLE MAKERS

| / “VanD
- ~1GINC

THE MODERN ICE YACHT. — BY
Geo. W. Polk. A new and valuable xinper containing
full practical directions and specifications for the con-
struction of the fastest and bes'. kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN=
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10

Samplesfree. Write now. Dr. Bridgman, 873 B'way, N.Y.

cents. To be had at this office and of ull newsdealers.

CUTLER DESK °*25.7

IN THE WORLD.
TLER & SON,
FFALO,N.Y.,U. s AL

© 1890 SCIENTIFIC AMERICAN, INC.

fectly sate Motor for all places and’

[OcToBER 25, 1890.

OYRACUSE NALLEABLE

W B BURNS

AONWORKS

PROP T

VELOCITY OF ICE BOATS. A COLLEC.
tion of interesting letters tothe editor ofthe SCIENTIFIC
AMERICAN on the quesﬁon of the speed of ice boats, de.
monstrating how and why It is that these craft 'sail
faster than the wind which propels them.
with 10 explanatory dingrams. Contained in SCIENTIFI

AMERICAN SUPPLEMENT, N 214. Price 10 cents. Tg
be had at this office and fromau newsdealers.

GRAVE s" ELEVATORS

PASSENGER FREIGHT
= S bRAVE\o VON RnCstTEn NY

TE W YORK ©°

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO0., Publishers Scientiic American,

361 Broadway, New York.

87 MAIDEN LANE,
FEW YORK,

T B

Seientific Qmerican

ESTABLISHED 1546.
The Most Popular Scientlfic Paper in the World,

Imllnz l'osmge. Weekly.
ers a

Only 93.00 a Yenr, nb

This widely cir culnted and splendidly illustrated
paper I8 pub ishied weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New I[nventions. Novelties in Mechanics, Manufactures.
Cbemistry, Electricity, Telegraphy, Photography Archi-
tecture, Agriculture. Horticulture, Nutural History, etc.
Complete List of Patents each week.:

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—62 numbers—
postage prepaid, to any subscriber in the United States,
Canada or Mexico, on receipt of three dolinra by the
publishers; six montks, $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 fealed. and correctly addressed
seldom goes astray, but is at the sender’s risk. Ad-
dress all letters and make all orders, drafts, etc., pay-

ble to

TR aeTITIT & co.,
361 Broadway, New York.
61 Broadwa!

TE X

Scientific American Supplement.

This 18 a separate and distinct publication from
THE SCIENTIFIC AMERICAN. but is uniform therewith
in size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT I8 published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geology, Mineralegy,
Natural History, Geoxraphy, Archgology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Eugi-~
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub-
lication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abrosd are illustrated
and described in the SUPPI.EMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the S8CIENTIFIC AM-
ERICAN and one copy of the SUPPLEMIENT, both mailed
torone year for $7.00. Singie copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y,,
Publishers SCIENTIFIC AMERICAN.

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS' EDITION {8 issued monthly. $2.50 a year.
Single copies, 25 cents. Forty lurge quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magnazine of Architecture, rich-
ly adorned with eiegant plates in colors. and with other
fine engravings; illustrating the most interesting ex-
amples of moaern Architectural Construction and
allied subjects.

A special feature is the presentation tn each number
of a variety of the latest and best plans for private resi-
denoes, city arcd country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Spec:fications, Sheets of Details, Estimates, ete.

The elegance and cheapness of this 1nagnificent work
have won tor it the L.argest Circulation of any
Arcbitectural publication in the world. Sold by al
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

TBE “Sciennﬁc American” ie printed with CHAS,
HNSON & CO.'S INK, Tenth and Lom-
bard Sts.. Pmla.. and 47 Rose St., opp. Duane 8¢, N, Y,






