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DEATH BY ELECTRICITY-THE NEW LAW OF NEW
YORK. ‘ ,

The new law of the State of New York, ordering
death by electricity as the punishment for capital of-
fenses, went into effect January 1st. So radical a
change in the administration of the ultimate penalty
will probably give rise to delays in the administration
of justice. Certain clauses in the constitution will af-
ford the counsel of criminals on trial for inurder a pre-
text for holding the law unconstitutional.

Assuming the constitutionality of the law to be per-
fect and proved, are the sheriffs and prison officials of
the State prepared to inflict the punishment ? The very
crudeness of hanging brought it within the scope of the
commonest type of executioner. But the new method
deals with one of the most refined and least understood
sciences. Experiments have already been made upon
dogs and other animals. A wide variation in personal
coefficients of resistance and susceptibility to the cur-
rent has been found to exist in them. The condition of
the skin is the predominating cause of the first variation.
A man whose body is warm from exercise and who has
a strong perspiratory action will be of lower resistance
than when the skin is dry. Again, the effectof the
current will vary according to the nervous condition of
the subject. This is an element which cannot be in-
cluded in experiments on the lower animals. A crimi-
nal led to execution may be in a state of nervous ten-
sion that will very seriously modify the operation of
electric -shock. A perfect and certain method for the
electrical slaying of human beings has not yet been
evolved.

Every prison where the law is carried out must be
supplied with the most perfect electrical plant. Every
connection must be of the best, and all must be kept in
perfect order. The effects of disuse, the hardest of all
deteriorating causes to combat in their influence upon
machinery, must be guarded against. All this appara-
tus may stand idle from year to year, only to be used on
the rare occasions of an execution.

To apply and run the apparatus and to inspect every
detail, a skilled electrician will be required. The volt-
age must be accurately determined, the number of al-
ternations of current per second must be known, if the
alternating current is to be used, and the resistance of
the person to be killed should be determined. There
should be no chance of a failure, and all must be
definite and known. It remains to be seen whether a
competent person will undertake a duty to which some
measure of odium will inevitably attach. '

The successor of the present hangman can be de-
pended on to make the fatal contact, but that is all.
The electrodes must be attached to the person by or
directly under the superintendence of the electrician.
The struggles of the prisoner, by disturbing the. posi-
tion of the electrodes, may bring about the most de-
plorable results. As it is now, far too many executions
by hanging fail in the end of quickly killing with little
suffering. But where the vastly more complicated
mechanism of an electric plant is depended on, the
possibilities of a failure are largely multiplied.

Death has been administered to dogs by suffocation
in coal gas with perfect success. This death, as far as
can be known, is absolutely painless. The writer has
several times been rendered totally insensible by in-
haling gas, and can testify to the efficacy of the anas-
thesia produced. Under its influence a perfectly quiet
relapse into unconsciousness ensues, the last memory
of events being clear and unclouded.  Some such
method of inflicting the death penalty would seemn far
in advance of the. electric process. There would be a
quick and painless unconsciousness, and the exposure
could be =0 long as to insure a fatal result. It could be
applied in an ordinary cell, with no special apparatus,
and could even be applied to the criminal while sleep-
ing. It would, above all, be infallible and certain, and
would not mar or deface the body. The latter is al-
ways liable to happen with electricity.

But the law has been passed and no provision has
been made to carry it out. Apparatus is not provided,
no competent specialists have been appointed to super-
intend its administration, and in the present state of
affairs, the present law appears to_amount to little
more than an indefinite suspension of the death pen-
alty for murder.

ettt

Elastic Traces.

Every one has noticed that a dray horse is often
obliged to use all his weight and strength to starta
vehicle which moves along easily enough when once
set in motion, and it is quite conceivable that springs in
the harness might make the work easier by distribut-
ing the movement of starting over a longer period of
time. Acting on the suggestion of M. Celler, chief en-
gineer, the directors of the Eastern Railway of France
began, six years ago, to harness all the horses em-
ployed in shifting freight cars at their Paris station
with traces made of chains having a strong spiral
spring inserted in them. A large number of horses is
employed in this service at the station, and the effect
of the change has been very satisfactory. A considera-
ble gain has been made in the durability of the harness
and the regularity of the work, through the diminu-
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tion of the number of chains broken in the smme
while the horses have done their work betterand ...
less fatigue. The blow of the collar on the should:,
at starting is far less violent and less injurious to t
animal than under the old system, and the horses,
finding that a strong continued pressure will effect
as much as the jerk which was formerly necessary,
seem to gain courage, and pull steadily and directly,
instead of wasting their strength in ineffectual plunges.
During the six years of trial the directors of the com-
pany have become so convinced of the superiority of
the new mode of harnessing that it has been adopted
in all portions of the vast network of lines under their
control. .
—_— -t ——
POSITION OF THE PLANETS IN JANUARY,
VENUS
is evening star and holds the first rank on the planet-
ary annals of the month for her surpassing brilliancy.
She is still moving eastward from the sun, and has so
increased in size that her diameter, which was 10" when
she becalne evening star, on July i1, is 20".6 at the close
of the month. Venus and Mars are both in conjune-
tion with the moon on the evening of the 4th, the cres-
cent being south of the planets. The southwestern
sky will then present a charming picture soon after
sunset. Venus sets on the 1st at 7 h. 56 m. P. M. On
the 31st she sets at 9 h. 0 m. P. M. Her diameter onr
the 1st is 16".2, and she is in the constellation Capri-
cornus.
MARS )
is evening star and ranks next to Venus on account of
his close companionship with his peerless rival at the
beginning of the month. Observers whohave watched
the approach of the two planets during December will
be specially interested in their conjuction on the 2d, at
7h. 47 m. A. M. This, of course, is invisible, L *t on the
evening of the 2d Mars will be west of Venus, showing
that she has overtaken and passed her ruddy neighbor.
Mars sets on the 1st at 8 h. 1 m."P. M. On the 31st he
sets at 8 h. 5 m. P. M. His diameter on the 1st is 5".2,
and he is in the constellation Capricornus..

SATURN

is morning star, and holds a prominent place on the
January annals. He must be looked for in the north-
east, where he will be seen rising on the 1st about half
past 7 o'clock in the evening, followed half an hour
later by Regulus in the handle of the Sickle. He makes
a fine appearance, having nearly reached his brightest
phase. Saturn rises on the 1st at 7h. 37 m. P. M. On
the 31st he rises at 5 h: 28 m. P. M. His diameter on the

‘1st is 18".8, 'and he is in the constellation Leo.

MERCURY

is evening star. Hereaches his greatest eastern elonga-
tion on the 30th, and at that time, and for a week be-
fore and after, is visible to the naked eye in the west.
He must be looked for three-quarters of an hour after
sunset, about 7° north of the sunset point. Mercury
sets on the 1st at 4 h. 36 m. P. M. On the 31st he sets
at 6 h. 41 m. P. M. His diameter on the 1st is 4".6, and
he is in the constellation Sagittarius.

JUPITER

is morning star, and, before the month closes, will be a
conspicuous object in the morning sky, rising in the
southeast, more than two hours before the sun. Jupi-
ter rises on the 1st at 6 h. 5 m. A. M. On the 81st he
rises at 4 h. 34 m. A. M. His diameter on the 1st is
30".2, and he is in the constellation Sagittarius.-

URANUS

is morning star. He is in quadrature with the sun on
his western side on the 11th at4 h. P. M. Uranus rises
on the 1st at 0 h. 58 m. A. M. On the 31st he rises at 11
h.1m. P. M. His diameter on the 1st is 3".6, and he is
in the constellation Virgo.

NEPTUNE

is evening star. He sets on the 1st at 4 h. 11 m. A. M.
On the 31st he sets at 2 h. 11 m. A. M.

Mercury, Venus, Mars, and Neptune are evening
stars at the close of the month. Saturn, Uranus, and
Jupiter are morning stars.

—_— et — a2
Illiterates.

A census of the illiterates in the various countries of
the world, recently published in the Statistische Mon-
atschrift, places the three Sclavic states of Rou-
mania, Servia, and Russia at the head of the list, with
about 80 per cent of the population unable to read
and write. Of the Latin-speaking races, Spain heads
the list with 63 per cent, followed by Italy with 48 per
cent, France and Belgium having about 15 per cent.
The illiterates in Hungary number 43 per cent, in
Austria 39, and in Ireland 21. In England we find 13
per cent, Holland 10 per cent, United States (white
population) 8 per cent, and Scotland 7 per cent, un-
able to read and write. When we come to the purely
Teutonic states, we find a marked reduction in the
percentage of illiterates. The highest is in Switzer-
land, 2°5, in the whole German Empire it is 1 per cent ;
in S8weden, Denmark, Bavaria, Baden, and Wurtem-
berg there is practically no one who cannot read and
write,
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PHOTOGRAPHIO NOTES.

Advantages of the Hydrochinon Developer.—In a se-
ries of experiments as to the relative value of the pyro
and hydrochinon developers, conducted by W. B. Bol-
ton and deseribed in the British Journal of Photo-
graphy, he finds, in using hydrochinon without any
preservative like sulphite of soda, it acts fully as fast
as pyro and produces no stain. He dissolved one
grain of hydrochinon in one ounce of water. At the
end of twenty-four hours it was of a deep brown sherry
color bordering on a red or pink tinge, yet perfectly
clear ard bright. The solution at the end of twelve
days was tried on a plate and yielded excellent nega-
tives. He found it particularly useful for undertoned
plates, since it gave more body or density to the film
without a trace of fog-than is the case with pyro.
Ammonia was used as the alkali. Regarding its ad-
vantages he says:

““As regards quality of image in the sense of freedom
from stain, there was, except in two or three of the
longest exposures, no chance of comparison between
the two developers. With the shortest exposures, even,
there was practically no stain with hydrochinon,
while the forcing necessary produced in the case of
pyro very deep brown coloration, but, of course, as
the time of exposure increased, and that of develop-
rent was curtailed, the staining became less and less,
and in the longest exposures the large proportion of
bromide used assisted to preserve tolerable purity.

‘“So far as keeping the filin clear from stain is con-
cerned, I am free to admit that these experiments were
not conducted as the actual development of so many
negatives would, perhaps, have been, <. e., with the
addition of sulphite. But it must be borne in mind
that the charge brought against hydrochinon was
that, while much slower than pyro, it possessed no ad-
vantage over the latter in cleanness. The proper course
then was to try them on their merits, and this I en-
deavored to do, giving pyro, if anything, the advan-
tage. The result shows that hydrocoinon is, under
the circumustances, quite as rapid as pyro and much
cleaner ; and I think it will scarcely be claimed by any-
body that if sulphite had been used to keep the pyro
clean, its rapidity would have been increased.

‘“It is impossible, fairly, to compare two developers
under precisely identical conditions, as in this case, at
least, ‘ What is sauce for the goose is not sauce for the
gander.” To wit, I maintain that though bromide
and sulphite are advantages and benefits to pyro, they
are unnecessary and a drag in the case of hydro-
chinon. I hold, in fact, that the proper use of hy-
drochinon lies in employing it, under normal ecir-
cumstances, at least, without any such adventitious
aids or hindrances; or if it be necessary to preserve
for lengthened periods in solution, to use'a minimum
of nitric or citric acid as the preservative in place of
sulphite.”

Hydrochinon Developer.—According to the Photo.
News, M. Balagny, of Paris, France, prefers the follow-
ing as an excellent developer for instantaneous ex-
posures :

Sulphite of soda (c1ystals).. ..
Hydrochinon.........oe. vit ciiieieeneennenrnnennnnn.
Carbonate of soda in crystals

The hydrochinon must be completely dissolved be-
fore the carbonate of soda is added ; if any little grains
are loft undissolved, the addition of the alkali will
cause the solution to be at first reddened, and later on
rendered unserviceable.

For ordinary exposures a mixture of equal propor-
tions of a new and old developer is advised. In copy-
ing engravings and other work of a similar character,
an old developer only should be employed.

To convert a new developer so that it will have the
effect of an old one, add to each three ounces 20 drops
of glacial acetic acid, to which mixture 8 ounces of
water may or may not be added. A fresh bath will
develop five or six instantaneous exposed plates in suc-
cession. A great point in favor of hydrochinon is the
latitude of exposure which is permissible without any
alteration of the developer. Plates exposed varying
irom two to twelve seconds all came out equally well.
Balagny advises the use of glass or porcelain trays,
finding that the black er rubber trays in common use
are liable to discolor the solution.

Photographic Congress.—An international congress,
to be under the especial management of the French
Photographic Society, is expected to be held in Paris
during the summer of 1889, having in view mainly the
securing of uniformity of several things pertaining to
photography, among them being the fixing of a stand-
ard light, standard sizes and threads of lens mounts,
and methods of determining in some uniform way the
sensitiveness of commercial plates.

Permanency of Bromide Prints.—In developing bro-
mide paper with the ferrous oxalate developer, it has
come to be the practice, after the developer has been
poured off, to immediately flow over the print a dilute
solution of acetic acid and water, which dissolves any
iron salts remaining in the film and produces clear
whites. The British Journal of Photography states
there is danger in not sufficiently eliminating the acid

effect prior to fixing the print in hyposulphite of soda.
This, it recommends, should be avoided by more care-
ful or prolonged washing in water. Then it should be
put into a fresh bath of hyposulphite of soda and left
there for ten minutes, and perhaps put into a second
hypo. bath, and lastly well washed. By this meansall
of the silver will be converted into a soluble salt, read-
ily removed by soaking in water. If the print is put
in the hypo. too soon, sulphurous acid, sulphur, and
other deleterious matters are set free in the paper.
After a while, when the print is exposed-to the light,
the paper itself will turn slightly-yellow, while the im-
age on its surface remains unchanged.
—_—————r———
Items from the Report of the Secretary of War.

MILITARY EXAMINATIONS.

It should be borne in mind that it has been and still

is the policy of the government to rear and train at
West Point young men from all portions of the Re-
public to be soldiers. No expense is spared to give
them thebest military education possible. Only those
who succeed in passing the tests of rigid examinations
are selected for the public service. So severe is the
ordeal through which they pass, that but one in three
succeeds ingraduating, Nor is expense spared in pro-
viding for these young men thus educated when they
take their places in the army, for the pay of our officers
is higher through all its grades than that of any other
army save the Anglo-Indian army. And yet, after
thus preparing and providing for them, there are no
special requirements, common to all, demanding their
progress and growth in the profession of arms; and no
inquiry is made, or examination had, as the yearsgo by,
and they advance, grade after grade, whether as indi-
viduals they are worthy of promotion, and are equal
to the higher rank and larger responsibilities they are
forced toassume. When a second lieutenant enters the
service, whether from civil life, the ranks of the army,
or from the Military Academy at West Point, the rigid
examination above alluded to is made the necessary
condition for the commission. But this once passed,
under present regulations, the officer can, and but too
frequently does, close his books and his studies ; and if
he does not overwork or expose himself, he knows that,
with good health and life, he is certain, under the ope-
ration of compulsory retirement, to reach the highest
grade open to seniority in his arm of the service.
%I assume it to be true in the army, as elsewhere, that
no man should occupy a position for which he is not
fitted ; and it is equally true that there should be
some way in the army, as elsewhere, through which
such fitness should be ascertained. It should be a pro-
fessional examination, having reference to the mental,
moral, and physical fitness of the candidate. Its ob-
ject is plain—the advancement and elevation of the
service. Surely there can be no reasonable objection
to this test on the part of those who will be subjected
to it.

Soldiers are developed and matured rapidly on the
battle field, but in time of peace it is only by study and
application, by practical experiment, by exercise in the
use of weapons, and by keeping fully abreast of the
world’s knowledge, that the soldier can be made ready
for his real work, when it comes.

I would therefore suggest for the consideration of
Congress that a general law be enacted, with provisions
respecting examination similar to those which govern
promotion in the navy, with such changes and limita-
tions, in regard to the number of examinations, and to
what grades of rank and to what arms of the service
they shall be extended, as may be considered necessary
in applying the law to the army.

COLLEGE MILITARY INSTRUCTION.

The reports from colleges where army officers are serv-
ing as instructors show that effort is made to instruct
the students in practical rifle firing, but that the annual
allowance of amnmunition for this purpose is entirely
inadequate. By a generous supply of ammunition to
these colleges for target practice it is possible that com-
petitive contests in rifle shooting might, in time,
become as popular with some of these inland colleges
as boat racing now is at the universities of our sea-
board.

THE POTOMAC FLATS.

In execution of the plan projected for this improve-
ment, there has been dredged a channel from 350 to
550 feet wide and 20 feet deep, between Georgetown
and Giesboro Point. The Washington channel has
been dredged to a width of 350 feet and 20 feet deep, all
the material being deposited on the flats, and up to the
present time about 544 acres have been reclaimed from
the overflow of ordinary high tide. Of the 12,000,000
cubic yards required to raise the flats to the proposed
height of three feet above the highest freshets, about
6,511,000 have been deposited. On June 30, 1888, the
expenditure for this improvement amounted to $1,247,-
495—Iless than half the estimated cost of the work.

SMALL CALIBER ARMS.

The investigations have been completed to de-
termine the charge and projectile, rifling, chamber,
ete., for an arm of smaller caliber than the present ser-
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vice piece. It is the intention to use compressed and
perforated cartridges, but as yet the powder makers
have not succeeded in producing a satisfactory powder,
the desired velocity being accompanied by too great a
pressure. This matter of a suitable powder is still
undet study and trial. The resultsobtained in France
with the Lebel rifle seem to point to a radical change
in the manufacture of powder for small arms.

THE 8 INCH BREECH LOADER.

The firing of the 8-inch breech-loading gun has been
continued during the past year as rapidly as suitable
powders could be procured and as other important
work would permit. Much delay has occurred from.
the failure of the powder makers to reproduce or dupli-
cate powders accepted as satisfactory. The gun. has
been fired 203 rounds, andis in sound and serviceable
condition. This firing has produced light but dis-
tinetly visible erosion marks on the front slope of the
powder chamber, the shot chamber, and the bottom
of the rifled bore. The firing will be continued until
the endurance is thoroughly tested. Experience indi-
cates that the erosion increases rapidly as the pressures
increase, and the pressures during the test of this 8-
inch gun have averaged over 16 tons, and reached as
high as 22 tons, per square inch of powder chamber.
The gun is in the hands of the board for testing rifled
cannon and projectiles, and its report will be rendered
during the coming year.

CAST IRON BREECH-LOADING MORTARS.

The 12-inch breech-loading rifled mortar, cast iron,
hooped with steel, has been subjected to preliminary
firing by the Ordnance Board,.with the object of deter-
mining suitable kinds and weights of charge, to cover
all ranges from 1 to 6 miles, without exceeding the
prescribed limit of pressure, and to ascertain the best
form of banding for the projectiles. This firing is not
completed, and the resultsthus farobtained can hardly
be accepted as the best to be expected from this piece.
In all, about 193 rounds were fired, of which 78 rounds
were with charges of from 50 to 80 pounds, with an
average pressure of about 28,000 pounds, but reaching
as high as 33,000 pounds per square inch. The maxi-
mum charge is not less than 80 pounds brown pris-
matic powder; density of loading, 1°'113; weight of
shell, 630 pounds; maximum velocity, 1,152 feet; en-
ergy, 5,796 foot tons. The range attained with this
charge and weight of shell under an angle of 45 degrees
was 10,480 yards, or 595 miles.

It is the intention to subject the mortar to a fire of
endurance of not less than 400 rounds, of which 200
shall be with the maximum charge or in which the
pressure shall be a maximum. It is the intention to
use a stronger powder for the maximum charge, to
give a pressure of about 30,000 pounds, with a velocity
of about 1,175 feet. The present mounting of the
mortar, as regards both carriage and platform, is un-
satisfactory, and the firings for accuracy at long range
will have to be postponed until a new platform can be
laid. No firings for rapidity have as yet been made,
and at this date it may be said that the accuracy of
fire, endurance, and power are not definitely determined
except as to the minimum limit.

CAST IRON RIFLES.

The manufacture of the two 12-inch breech-loading
rifles, cast iron tubed, and cast iron hooped and tubed,
after having been suspended for nearly two years,
owing to the failure of the contractors tocomplete them
within the lifetime of the appropriation, was resumed
this spring, Congress having reappropriated the
money to pay for them, and having also extended the
contracts. The 12-inch breech-loading rifle, cast iron
hooped and tubed, has been completed and sent to the
proving ground; the other gun, the 12-inch breech-
loading rifle, cast iron tubed, will probably be com-
pleted by next December.

PNEUMATIC DYNAMITE GUNS.

Under the provisions of the army bill for the procure-
ment of . pneumatic dynamite guns, the necessary
specifications are now being prepared, and advertise-
ments for proposals will issue early in December. The
guns will probably be of 15 inches caliber and throw a
projectile that will carry a charge, each, of about 500
pounds of explosive gelatine, with full caliber projec-
tiles. The guns will probably be delivered in from six
to ten months from the date of the contract, so that
all the guns of this class that can be procured under
the provisions of the law will be purchased during the
coming year 1889.

—_———r———
Bichloride of Mercury as a Preventive for Cholera.’

During his recent residence in Tonquin, M. A. Yvert
successfully ewp:loyed this preparation for the cure of
cholera in dosez varying from 0°02 to 0'04 grain in
twenty-four hours. Of forty-five patients so treated
nine only succumbed, or about 20 per 100, the normal
rate in that region as'in Europe being 66 per 100. It
was. also administered to convalescents in districts
where the epidemic had again broken out and had
alreadymade one victim. None of those who took this
preventive medicine was attacked.
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AN IMPROVED CAR BRAKE AND COUPLER.

An improvement in car brakes, whereby the brake
will be automatically applied in case of a collision, and
an improvement in couplings, whereby two opposing
cars may be united without the operator passing be-
tween the cars, and wherein the cars will couple
whether the approaching link passes beneath or
over the opposing link, are illustrated herewith,
and form the subject of two patents granted to
Mr. James Mutton, of Frisco, Utah Ter. A trans-
verse beam projects vertically downward at the
rear of the drawbar and in front of the axle, short
bars being secured to the floor beams at the rear
of this beam, while from the short bars a rectangu-
lar strap yoke is loosely suspended, having secured
to its under side a brake shoe, these shoes being
normally held in contact with the wheels by means
of an elliptical spring. When the cars are cou-
pled and drawn ahead, the brake shoes are raised,
but with the stoppage of draught on the drawbar
the springs act to apply the brakes. In backing,
the brake is reversed by means of a suitable brake
shaft. In the car coupler, two sets of opposing
blocks are secured to the sills on the under surface
of the car, there being downwardly extending
arms from the forward blocks. A friction roller
is journaled in these arms, a link reciprocating
between the forward blocks, bearing upon the
roller, and having an arrow-like head, while a
transverse guide plate is attached to-the inner end

of the link, reciprocating in the space between the for-

ward and rear bloéks. A spring issecured to the upper
surface of the link having a bearing against the under
surface of the car.
-———tr—
AN IMPROVED CRUTCH ATTACHMENT.

A cruteh having an elastic foot and a spur, either of
which may be adjusted for use alone, as required, is
illustrated herewith, and has been patented by Dr.
Williamn J. Donald, of Tunnel City, Wis. The socket
piece fitting the lower end of the crutch is made with
a screw-threaded
projection having
a pointed end,
which serves as
the spur for the
cruteh, to be used
for slippery sur-
faces. Upon this
projection is
mounted an elas-
tic buffer or foot,
a screw-threaded
lug in which en-
gages the screw-
threaded projec-
tion, by which the
buffer is adjust-
able up or down
on the projection.
The buffer is pre-
ferably formed
with a number of
sides, so that it
will not have to
be handled in interchanging it for use with the spur,
. this being done by simply rolling the foot end upon
the ground or floor to secrew or unscrew the buffer on
the projection, thereby projecting or withdrawing the
spur. :

DONALD’S CRUTCH ATTACHMENT.

o)

AN IMPROVED TENT.

The accompanying illustration represents a tent for

- the use of soldiers or civilians, which can be easily and
quickly piteched or struck. It has been patented by Mr.

Herman Gentzen, of Fort Ringgold, Texas. The main

frame of the tent consists of a pair of downwardly and

laterally diverging poles at each end of the tent, an-

chored in foot plates or blocks at the corn®rs, and a

GENTZEN’S

TENT.

Seientific Jmevican.

.| horizontal frame of four bars supported on the poles,

and giving support to a stretched bed bottom fabric.
The pairs of poles are connected by a peak block at
each end of the tent, as shown in Fig. 8, and a ridge
pole may also be used if desired, stakes or pins, and
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MUTTON’S CAR BRAKE AND COUPLER.

stay cords, being also used at the sides and ends of
the tent. Fig. 2 is a vertical sectional view of the frame,
canvas, and anchor straps at one corner of the tent.
By this construction the occupants of the tent, resting
on the bed bottom fabrie, help to keep the tent well
anchored, while they are supported clear above the
ground, and not subject to the inconveniences conse-
quent upon sleeping on the earth.

—_————er———

Sifting the Sands for Valuables.

A midsummer tide of humanity flowed against the
hotel bulwarks at Atlantic City. The ruin-strewed
beach was full of sightseers. There was a curious coin-
cidence connected with the trip of one of the yachts.
The party was carried by Captain Will Gale in his
yacht Alert. They spoke a trim-looking schooner
off shore, and the captain inquired after the people in
Atlantic City. In the conversation thatfollowed it was
found that the schooner was no other than the Robert
Morgan, which was blewn high and dry on shore dur-
ing the terrific storm of 1884, and upon which balls and
parties were held all of the following season.

A small army of sand sifters were at work on the
beach. Their outflt consisted of a sieve, a shovel, and
a tin box. They dug the sand from around the posts
on which the board walk had been laid. After reach-
ing a depth of about two feet, the sifters ran the sand
through their sieve. Frequently their efforts were re-
warded by finds of precious stones and jewelry.

To a curious visitor one of the sifters exhibited his
treasure. It compriseddiamond pins, aplaingoldring,
a dollar gold piece, and a number of smaller coins. He
had made a lucky hitin the morning, and was about
$150 better off. He said there were cases where $500
had been recovered from the sand in a day, but that
many days were often spent without recovering a dol-
lar’s worth. The action of the sea washes all particles
around the posts along the beach, and the hundreds of
dollars’ worth of jewelry and money lost by the sum-
mer crowds are gathered in by these patient toilers
during the cold months.—Philadelphia Record.

il

Vocal Music as a Preventive of Phthisis,

A suggestive paper {by Dr. C. E. Busey, of Lynch-
burg, was lately read before the Medical Society of
Virginia. He stated as a well known fact that those
nations which were given to the cultivation of vocal
music were strong, vigorous races, with broad, expan-
sive chests. If an hour was daily devoted in our public
schools to the development of vocal musie, there would
not be the sad spectacle of the droop-
ing, withered, hollow-chested, round-
shouldered children. There was too
great a tendency to sacrifice physical
health upon the altar of learning.
Vocal music was a gymnastic exercise
of the lungs by development of the
lung tissue itself. The lungs in im-
proved breeds of cattle, which natural-
ly took little exercise and were domi-
ciled much of the time, were consider-
ably reduced in size when compared
with those of animals running at lib-
erty; and so it was with the human
race, which led inactive lives from
civilization.

-Phthisis generally began at the api-
ces of the lungs, because these parts
were more inactive, and because the
bronchial tubes were so arranged that
they carried the inspired air with
greater facility to the bases than to
the apices. During inactivity a person
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would ordinarily breathe about 480.cubic inches of air
in a minute. If he walked at the rate of six miles an
hour, he would breathe 3,260 cubic inches. In singing,
this increased more than in walking, as to sing well
required all the capacity of the lungs. The instructor
of vocal musie, in addition to his musical educa-
tion, should understand the anatomy and physi-

| ology of the respiratory organs.—N. Y. Med. Jour.
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' A Large Wood Palp DIill.
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John A. Greenleaf, of Lewiston, Me., has closed a
contract with the Shawmut Fiber Company for
the erection of the largest pulp mill in the United
States, if not in the world. Itisto be built at
Somerset Mills, Me., and Ex-Gov. A. H. Rice, of

Mass., is one of the projectors of the enter-
prise. The buildings will be nine in number, as
follows: A woodworking room, 41 by 50 feet; a
digester house, 50 by 64 feet; two tank houses,
each 62 by 16 feet ; two machine houses, 54 by 52
feet and 50 by 50 feet respectively ; an acid house,
50 by 50 feet ; a sulphur-burning house, 52 by 28
feet ; a sulphur storehouse, 27 by 27 feet. These
buildings will take over 300,000 feet of lumber,
over 200,000 shingles, 12,000 clapboards, and about
350 ship’s knees.

>
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AN IMPROVED THILL COUPLING.

A readily adjustable thill coupling, constructed

. for durability and to avoid rattling, is illustrated
herewith, and has been patented by Mr. Miner N. Loehr,
of Warsaw, Ind. The thill iron is connected to the axle
clip by means of a screw-threaded bushing screwed into
the socket end of the thill iron, the ends of the bushing
projecting from the socket and bearing against the ears
of the clip, as shown in the plan view, Fig.2. The
bushing has a square hole, as have also the ears,
through which projects a correspondingly shaped bolt
having a screw-threaded end and retaining nut,
whereby the bushing is held from turning, while the
socket end of the thill iron turns on the bushing. By
tightening the nut the ears are drawn against the ends
of the bushing, thereby preventing rattling, and as the
ends of the bushing are worn, the ears may be drawn
up. The wear upon the screw-threaded parts of the

LOEHR’S THILL COUPLING.

bushing and socket will be small, making the coupling
durable and one with which rattling can be easily
avoided.

pan oo o

AN IMPROVED HEAD-REST FOR CAR SEATS,

The accompanying illustration represents a conveni-
ent head-rest for application to the seats of cars, which
may easily be placed in the position of use and readily
removed when not required. It has been patented by
Mr. Clement W. Hooven, of Winchester, Ind. The
head-rest slides in a casing having a ratchet bar with
which the head-rest is joined by a yielding connection,
a ball and socket joint, with a friction spring, allowing
the head-rest to adjust itself automatically. To the
back of the casing, near its lower end, is a looped
spring which engages an offset strap secured to the
back of the seat, the seat having a recessed bar. to re-
ceive the spring,
and the bar hav-
ing projecting
ears with spring-
acting catches, as
shown in Fig. 3,
to engage the
spring and hold it
in the position of
use. The upper
end of the casing
is provided with
an eye by which
the head-rest may
be suspended
when not in use,
and the whole de-
vice is very sim-
ple, being adapt-
ed for attachment
to any coaeh seat,
to make a perfect
head-rest.

HOOVEN’S HEAD-REST.
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THE MANNLICHER GUN.

Austria, like France, has adopted for the arming of
her infantry a gun of small caliber, and has chosen the
model presented by the armorer Ferdinand Mannlicher.
This weapon, like the French gun (the Lebel), is of 8
mm. caliber, and fires a steel-incased ball.

The closing of the Mannlicher gun differs completely
from that of guns provided with a bolt. The object of
the inventor has been to suppress the lateral motion of
the movable breech, and to effect the opening and
closing of the gun by a single horizontal motion, such
an arrangement permitting of exhausting the magazine
of cartridges without removing the weapon from the
shoulder. It is doubtful whether such a result can be
obtained in practice, on account of the friction of the
movable breech in its socket, this constituting a suf-
ficient resistance to quickly fatigue the soldier at the
outset ; but, even supposing that the magazine can be
exhausted without taking the gun from the shoulder,
the opening and closing are not easily enough effected
to allow the rapidity of firing to be perceptibly in-
creased.

The opening and closing are effected as follows : In
order to open the weapon, the lever, A, isgrasped with
the right hand and pulled back. To close the gun, the
movablebreech isshoved forward by means of the same
lever. The gun being loaded, as will be explained

1

further along, the movable head carries along into the
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Some Golden Rules.

The following, from an unknown source, contains
advice which experienced business men indorse and
young men will do well to follow :

Have but one business, know it thoroughly, and
attend personally to its minutest details. Be self-reli-
ant, concentrate your energies in a determination and
supreme effort to conquer success. Keep your own
counsel, attend strictly to business, and never dabble
in anything foreign to it, curtail your expenses, never
sacrifice safety to prospective large returns, cut short
your losses and let your profits run on, and make
your prime movers industry, economy, and fair deal-
ing. It is the merest rant and bosh to rely on Luck.
He is always indolent and whining, folding his arms,
drinking and smoking, waiting for big prizes in lotter-
ies, or lying abed expecting a letter with news of a
legacy. On the contrary, Labor and Pluck are the in-
vincible heroes who conquer success; they strike out
new paths, create, coutrive, think, plan, originate,
take all legitimate risks, toil to surmount obstacles,
push forward, win renown by success. The glorious
galaxy of successful business men and illustrious au-
thors have all been hard workers. Shun bad com-
pany and the prevalent vices of the day, never loan a
borrowing friend more than you are able to lose if he
cannot pay, and never take a loan on importunity.
Never borrow money to speculate with. Aecquire

5

Pierce S. Marx recently obtained a verdict of $6,000
-as damages against the Manhattan Railway Company
before Judge Barrett and a jury in the Supreme Court.
On the 17th of October, 1883, while Marx was standing
on the corner of the Bowery and Doyer Street, a
large piece of coal dropped from the locomotive of a
passing train, and, striking the sidewalk, broke into
pieces. A small particle of the coal struck Mr. Marx
in the right eye, and he lost the sight of it. He sued
the railroad company to recover $25,000 damages. The
case was on trial for several days, during which
time a great deal of testimony was taken as to the con-
dition of Mr. Marx’s eye. The company endeavored to
prove that the injury was not caused by the coal at all.

—— .t r—— ————
Cultivation of Nutmegs in New Guinea.

Paddling into a little cove, says Captain John Stra-
chan, on the south side of the bay, we landed beside
a clear ripplingstream, and, having ordered the whole
of the men to march in Indian file in front, we started by
a little rugged path into the mountains, with my inter-
preter immediately behind me and the Rajah just in
front. Every foot of the journey, which was laborious
in the extreme, disclosed fresh scenes of verdure and
tropical splendor. Winding along the sides of deep
ravines, sometimes dragging ourselves up by the creep-
ers and undergrowth, we ultimately attained an alti-
tude of about 1,000 feet above thesea, and then entered

chamber the first cartridge of the magazine, and the
cock, B, meets the trigger, V, which arrests it. If the
pressure on the lever is kept up, the coin, C, enters the
bolt, D, and forces it to fall and enter the recess, E.

As a repeating gun, the Mannlicher weapon belongs
to the two categories of arms with fixed magazine and
those with a movable one. Beneath the breech socket
there is a steel plate magazine, F, which contains the
cartridge lever, G, and the hook of the feeder, H. The
repetition is completed by a feed box, I, of very light
steel plate, containing five cartridges. Tofill the mag-
azine, the soldier opens the gun, as shown in Fig. 3,
and takes the feed box and introduces it into the mag-
azine through the recess in the socket until the part, J,
has crossed the hook, H. During this operation the
last cartridge, which rests upon the upper part of the
lever, G, forees this piece to descend (Fig. 2). During
the firing, the cartridges rise in succession under the
action of the lever, G, and at the moment of the intro-
duetion of the- last cartridge into the chamber, the
lever, experiencing no further resistance, resumes its
place (Fig. 3), and the feeding box, which is no longer
held, is thrown automatically out of the gun by the
pressure of the hook, H. . "

To consider but the repeating mechanism, the Mann-
licher gun may, as regards its simplieity, the strength
-of its parts, and its operation, be considered as the most
perfect one that has been made up to the present.—
L’ Nustration. DT s

———

PAINT stains that are dry and oid may be removed
from cotton or woolen goods with chloroform. First

cover the spot with olive oil or butter.

THE MANNLICHER GUN.

knowledge. It is only enlightened men who success-
fully hold their own with the surging masses who
throng the road to riches. Avoid law and legal squab-
bles of every kind. In discussing business disagree-
ments, keep cool. Make all the money you can and
do all the good you can with it, remembering that ‘e
who lives for himself alone lives for the meanest man
in creation. If engaged in public business, advertise
it ; be punctual in meeting promised payments; keep
short accounts ; settle often ; be clear and explicit in
making bargains. Be civil and obliging as well as
decisive and prompt with customers, and do not over-
trade your capital. Finally, in the maturity of life,
don’t rust out by retiring from business ;: keep bright
by useful effort, remembering that industry and happi-
ness are inseparable.

Life in the Great City.

Among the dahgers peculiar o life in New York are
the injuries to person and property resulting from the
carelessness of employes connected with the elevated
street railways, of which some forty miles are now in
operation within the city. The railway people think
nothing of piling up the coal on their locomotives in
such a way that more or less of it rolls down into the
street twenty feet below, to the danger of the crowds
of people; while showers of hot water, oil, and live
coals are not uncommon. It is only now and then
that the companies are called to account for the inju-
ries thus occasioned, as few people are willing to go to
the expense and trouble of fighting such rich corpora-
tions. Here is a case, however, in which justice ap-
pears to have been done, in part at least :
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the nutmeg country. Here wehalted and rested. The
Rajah pulled some of the nutmegs, and explained how
far they were from being ripe.

Having rested sufficiently, we again started forward,
and after scrambling along for about an hour, we
gained a fine pieceof table-land, over which we traveled
for about another half an hour, when we reached three
houses erected in the very heart of the forest. These
were used by the natives for drying the nutmegs. The
country was everywhere magnificent, and the aroma of
the spice-laden air delicious. Nutmegand other equally
valuable trees were everywhere growing in great pro-
fusion. The fruit of the nutmeg in appearance resem-
bles a pear, and, when ripe, opens and displays the nut
covered with a beautiful red coating of mace. The
nuts are then picked from the tree, put into baskets,
and taken to the houses, where they are husked and
placed on shelves. They are then partially roasted
over a slow fire until all the moisture is extracted.
After this they are cooled and carried down to the vil-
lage in nets ready to be bartered to the Bugis, Arabs,
and other traders who frequent the Gulf in their small
prows or junkos at the proper season.—Tropical Agri-
culturist. : :

SOME one tells how to prepare soft coal in such a
way, at small cost, that there will be no accumulation-
of soot in the chimney, and that the under sides of the
stove lids will be kept clean. - Here it is: For a ton of
coal buy a few cents’ worth of common salt, make a
brine of it and pour over the coal.” We do not say that
the result will be as effective as the promise, but it is

worth trying.
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Prevention of Typhoid Fever.
BY R. HARVEY REED, M.D., SECRETARY STATE SANITARY ASSOCIATION
AND HEALTH OFFICER, MANSFIELD, OHIO. *

You all, no doubt, remember. the terrible scourge of
typhoid fever that visited Plymouth, Pa., only a few
years ago, during which 1,104 persons were stricken
down with this foul disease, of whom 114 died, while
the actual cost of that epidemic was carefully esti-
mated at $97,120.25, all in hard cash, saying nothing
of the loss to that village from 114 deaths, whose yearly
income, when in health, amounted to $18,419.52, to all
of which is yet to be added the sorrow and suffering
that éannot be measured in dollars and cents.

An investigation into the cause of this greatest of
modern local epidemics by so eminent an authority as
Dr. Benjamin Lee, Secretary of the State Board of
Health of Pennsylvania, showed that in a house on Gi-
rard Avenue, in Philadelphia, a blacksmith was taken
down with typhoid fever in September, 1883. After a
few days, however, he was removed to the Episcopal
Hospital, from which he was discharged on the 13th
of the following October.

In the following May or June, 1884, a street car con-
ductor, who was boarding at the same house on Girard
Avenue, was taken down with the fever, and also
taken to the hospital for care and treatment.
~ In the following July, a huckster, boarding at the
same house, was attacked with typhoid fever and sent
to the same hospital.

Here were three cases, all boarding at the same
Jhouse, and all taken down with typhoid fever, the at-
tacks ranging over a period of about eleven months.

A CASE OF AERIAL INFECTION.

Dr. Lee tells us that from all the information he
could gather by personal inspection and diligent in-
quiry of neighboring physicians and other observant
citizens, he had not the slightest doubt that, while
there were numerous and glaring unsanitary condi-
tions in the vicinity, the real cavse of the cases of
typhoid feveroccurring in this ill-fated house on Girard
Avenue was to be found in the grossly defective cess-
pool, with its foul exhalations, completely shut in
from lateral air currents, and pouring through open
doors and windows into the kitchen and dining room,
to be inspired by the inmates, or, worse still, to be ab-
sorbed by the food in course of preparation for the
table, and thus brought in contact withthealimentary
mucous membrane. ‘It is proper to state in conclu-
sion,” he adds, “that the dangerous character of this
particular cesspool cannot be abated or removed by
any amount of cleansing or emptying, however fre-
quently performed. Its complete abolition alone can
bring safety to the household.”

THE COURSE OF THE CONTAGION.

“ Into this house, with its history of feverand its
foul envirpnment, late in December, 1884, came David
Jones, fresh from his mountain home, overlooking the
vale of Wyoming, to visit his city brother and spend
his Christmas holidays. Forth from this house, early
in January,1885, again he went, but went not as he came.
A poisoned blood now coursed through his veins, and
shortly after returning to his home he was prostrated
with what his physician soon pronounced' typhoid
fever, and lay on his back for many weeks in his cot-
tage on the banks of a little stream which supplies
the reservoir of the town at the foot of the mountain.

“This little town at the foot of the mountain was
Plymouth, a mining town of some 8,000 or 9,000 in-
habitants, situated on the right bank of the Susque-
hanna River, three miles below Wilkesbarre. As a
large part of the town is upon a side hill, the sur-
face water readily finds its way into the Susquehanna
River.

‘*No system of sewers and no effort at systematic
drainage have ever been introduced, and the borough
council seem singularly apathetic in the matter of
sanitary reform. The drainage from each house is
into cesspools situated in the back yard, or, in some
cases, it is even into the streets themnselves, which, in
parts of the town, have not a proper arrangement of
gutters for disposal of this drainage.

‘It was found, on further investigation, that the
house in which the young man lay with typhoid fever
he had contracted at his brother’s house in Philadel-
phia was situated so near the stream supplying the
water reservoir at Plymouth that, as soon as the
weather permitted a sufficient thaw to allow the
frozen accumulations of weeks of dejection from this
one case toreach this stream, only a few yards distant,
with the conformation of the ground favoring its course
to this water supply, a local epidemic of such magni
tude ensued during the following April and May of
1885, and continued until the following September,
that it is scarcely paralleled in modern history, and at
the same time making this ‘one of the most instruec-
tive as well as one of the most terrible instances which
ignorance and negligence have contributed to the re-
cords of disease.’”

THE FEVER FOLLOWS DRY SEASONS.

Professor Vaughan, in speaking of the.Iron Moun-

*From a paper read at the sixth annual meeting of the Ohio State
Sanitary Association, held at Canton, Ohio, November 14 and 15, 1888.

tain epidemic, to which I have already referred in this
paper, says: ‘‘It is well known that typhoid fever
follows dry seasons, and is coincident with low water
in wells. There are, on an average, 1,000 deaths and
10,000 cases of sickness from this disease annually in
Michigan. These figures can be greatly reduced if
people will cease polluting the soil about their houses
with slops, garbage, cesspools, and privy vaults, and
will see that their drinking water is pure beyond all
question. When there is any doubt, the water should
be boiled and kept uncontaminated afterward. While
the germ most frequently finds its way into the body
with the drinking water, it may be taken in with any
food, and even with the air. The earth, air,and water
about our homes must be pure, if we escape this
disease altogether. When cases of typhoid fever
occur, all discharges should be thoroughly disin-
fected.”

THE. EFFECT OF PURE WATER IN MANSFIELD.

Since Mansfield has practically ceased the use of
water from wells throughout our city and adopted the
use of water supplied by the powerful artesian wells
drilled just north of our city, and which have been
given the flowery title of * wonderful artificial geysers,”
a chemical analysis of which was made by Professor C.
C. Howard, of Columbus, and showed the water to be
unusually pure (and more recently pronounced by the
Professor, in a private letter to the writer, the purest
water that he has examined for any city in the State
of Ohio), the prevalence of typhoid fever in our city
has greatly diminished, only one death from this
disease having been reported during the summer and
fall, and but a few cases having occurred in the city,
and they were all in persons who used well water,
which is all more or less contaminated with organic
filth throughout the principal part of our city, which
certainly demonstrates to any unbiased mind that
typhoid feveris a preventable disease, and can be pre-
vented by the use of pure water.

SIX FACTS TO BEAR IN MIND.

Before closing this paper, allow me to call your spe-
cial attention to a few facts:

1. Typhoid fever is caused by the introduction of a
specific germ into the alimentary canal.

2. That this specific germ multiplies in the alimen-
tary canal, and in turn is thrown off in the stools of
the patient.

3. That its vitality is much greater than at first sup-
posed, resisting a variation of temperature ranging
from even below the freezing point to 133° Fah., with-
out being destroyed.

4. That the germm may be communicated from one
person to another by water, milk, foods, and air, in the
manner illustrated in the cases cited in this paper.

5. To prevent its spread, all the dejecta should either
be burned at once (which is preferable) or thoroughly
disinfected, by throwing them into a pot of boiling
water and thoroughly cooking them, or use some ef-
fective germicide, such as a strong solution of the bi-
chloride of mercury, in sufficient quantities as to in-
sure their destruction before they are buried, which
should be at a sufficient distance from any neighbor-
ing water supplies as to insure their freedom, from
contamination.

6. If the water supply is of a suspicious character,
thoroughly boil it before using, and then place it
where there is no possibility of its becoming infected.
If ice is o be used to cool the drinking water, keep it
out of the water, only packing it around the water ves-
sel, but not putting ice into the vessel or allowing the
melted ice in any way to enter your drinking water,
and thus take the chances on its contamination.

By the strict observation and practical application
of these few simple hints, I am certain you will soon
beded to believe that typhoid fever is a preventable
disease. .

Rabbit Skins.

When the Acclimatization Societies of Australasia’

introduced the rabbit some years ago, they thought
they were aceomplishing a good work, and little an-
ticipated what a serious injary these rabbits would
effect in less than ten years, and that their extermina-
tion would be a costly and impossible work. Rabbits
have so increased now in Australia and New Zealand
that the colonists are at their wits’ end how to repair
the evil. The extent of the injury done to the pas-
turage required for sheep may be inferred in some
measure from the enormous number of rabbit skins
exported, which, however, prove a blessing to the
cheap furriers of Europe and America. A local indus-
try has also sprung up in the colonies in making soft
felt hats from their fur. Coney wool was encouraged
and valued in England a hundred and fifty years ago,
and is now worth 7s. a pound. The damage done to
the crops in the Australian colonies by the little ani-
mals that furnish the skins for export has become of
such magnitude as to furnish the subject of parlia-
mentary legislation there.

From the single colony of New Zealand there has
been exported about 70,000,000 skins, valued at nearly
£750,000. But the property destroyed by these rodents
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is estimated by millions, and this industry of rabbit
skins is one which the people there do not wish to see
prosper. In Victoria the colony is asserted to have
sustained a loss of about £3,000,000. The cheap linings
of coats and ladies’ cloaks, and many of the dyed arti-
cles of fur, are due to rabbit skins, home and foreign.
In the last ten years 29,000,000 rabbit skins have been
exported from Victoria. In addition to the exports
from the colonies many have been used locally by hat
manufacturers and others, and large numbers -have
doubtless been destroyed or allowed to decay.- The
extensive supply from Australasia hasflooded the Eng-
lish market, and the trade has on hand a supply suffi-
cient to last for a year or two.

The English rabbit breeders also found it to theirad-
vantage to kill rabbits mainly for their skins, and the
supply of home skins is said to reach 380,000,000 annu-
ally. Belgium, which supplies us with the tame-bred
rabbits so largely appreciated and imported for food,
sends away over 6,000,000 rabbit skins, but then these
skins are much larger, of ‘a finer color, and better
fitted for furs than those of the wild rabbit.

In some of the Australian colonies attempts were
made to preserve their flesh in tins for food. One com-
pany in South Australia employed forty or fifty
trappers, and thus prepared 6,000 or 7,000 rabbits a
day. But this utilizing process has been dropped
since the wholesale poisoning and other methods of
exterminafion have been resorted to, the public becom-
ing shy of eating the rabbits as food.—Journal Sociely
of Arts.

—— et r—— —
Small Timber RBetter than Large.

The statement that a 12 by 12 inch beam built up of
2 by 12 planks spiked together is stronger than a 12 by
12 inch solid timber will strike a novice as exceedingly
absurd, says the Mississippi Valley Lumberman.
Every millwright and carpenter knows it also, whether
he ever tested it by actual experience or not. The in-
experienced will fail to see why a timber will be
stronger simply because the adjacent vertical longi-
tudinal portions of the wood have been separated by a
saw; and if this were the only thing about it, it would
not be stronger, but the old principle that a chain is no
stronger than its weakest link comes into consideration.
Most timbers have knots in them or are sawed at an
angle to the grain, so that they will split diagonally
under a comparatively light load. In a built-up
timber no large knots can weaken the beam, except so
much of it as is composed of one plank, and planks
whose grain runs diagonally will be strengthened by
the other pieces spiked to it.

P —
Use of Vanillin.
Cominercial vanillin is not made from v

coniferin or coniferyl-alcohol. The latter is co
into the former by a process of oxidation. Thbd dis-
coverers of the chemical constitution and of the
method of artificial preparation of vanillin, Messrs.
Tiemann & Haarmann, have gradually improved the
process ; so that the commercial produect is fully equal
in aroma to the natural vanillin contained in vanilla
beans. And the vanillin is now sold at a price which
makes it decidedly more economical to use it than an
equivalent amount of the beans themselves. There
are several manufactories in Europe which do not seem
to have as yet combined toa *‘trust.” In consequence,
the price has been depressed more and more.

At one time it was supposed that artiticial vanillin
would ruin the vanilla industry and trade, just as arti-
ficial alizarin has practically ruined the madder in-
dustry. But, curiously enough, this has not been the
case. Vanilla holds its own extremely well. In fact,
there is much more vanilla grown and sold at the
present time than before vanillin was known as a com-
mercial product. And yet, the latter is also consumed
in constantly increasing quantities.

There is one reason for this. It is well known that
ran extract of vanilla made from the bean contains
other matters besides the vanillin, among them what is
usually termed ‘‘extractive” and a good deal of color-
ing matter. Now these substances have the power of
binding or holding the odor of vanilla much more ener-
getically than a simple neutral solvent would. There-
fore, if two liquids are made of as near equal strength
in odor and taste of vanillin as possible, one from
vanilla bean and the other from vanillin, and if these
two liquids are used, in equal proportions, to flavor
equal amountsof any inert or insipid mixture, it will be
found that the one flavored with the extract of the
bean will retain its odor longest. But this property is
not always required of the flavoring. When used for
culinary purposes, it is seldom required to preserve the
odor or taste of some flavored delicacy more than 48
hours. On the other hand, when chocolate or other
confectionery is made on thelarge scale for the market,
it is necessary to insure the stability of the odor and
taste for as long a time as possible. Hence while
artificial vanillin is perfectly satisfactory in the former
case, the natural bean is preferred in the latter. Itis
usually considered that 1oz. of vanillin is equivalent

to 40 oz. of good vanilla beans.—dmerican Druggist.
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NEW RAILROAD OVER THE ROCKY MOUNTAINS
OF COLORADO.

It was not many years ago that the ore production
in the State of Colorado did not exceed three or four
millions of dollars a year. The introductionand exten-
sion of the railroad systems throughout the State, in
spite of the many physical difficulties that stood in the
way, has worked a great change, and towns which, a
few years ago, contained but a few scattered houses,
with a handful of desperadoes as its only inhabitants,
are now flourishing cities, with its town hall, theaters,
and perhaps a few churches. This is due to the fact
that Colorado has risen to the first rank among the
States and Territories as a producer of the precious
metals, for gold and silver combined, as well as for sil-
ver alone ; while for gold it holds, according to the
last census report, the fourth rank. Inrelation of pro-
duction to area it also holds the first rank for gold and
silver combined, and for silver alone, and the third for
gold alone.

The tremendous increase in the production may be
noticed in the fact that the yield in 1880 amounted to
$19,250,000 in gold and silver alone, and if there be
added to this the value of lead and copper in crude
metal produced, there would be a total value of metallic
product of over $22,750,000. How dependent this pro-
duct is upon the extension of the railroad systems
throughout the State isillustrated by the growth of the
product in proportion as the railroads were multi-
plied.

A most interesting engineering work is now being
prosecuted in the counties of Ouray and San Juan, and
if reference be made to a map of Colorado, it will be
seen that the town of Ouray is the terminus of one
branch of the Denver and Rio Grande Railroad. It
will also be observed that Silverton, which is separated
from Ouray by high mountains and deep valleys, is also
the terminus of another branch of the Denver and Rio
Grande Railroad. Itis proposed to connect these two
towns by a railroad, to be known as the Silverton Rail-
road, and the work on it is now being prosecuted.
Owing to the wild and rugged nature of the country
through which the road passes, rather primitive
methods have been resorted to in the construction
of the road, which would suggest Mexico or South
America rather than one of the richest mining States
of the Union. Theroad is béing built in the bed of an old
turnpike toll road that connected these two points, and
which was constructed by and is the private property
of Mr. Otto Mears, a prominent citizen of Colorado, and
one who has done much to develop the State by intro-
ducing extensively the tollroad systems. This road is
22 miles long, and at certain points had to be blasted
out of solid ro¢k. It was constructed at a cost of over
$200,000. One of the views, which we reproduce from
a photograph, gives a good representation of one of the
wildest sections, where the road was cut out of the side
of the cliff.

It winds along a mere ledge on the face of the cliff
and the rocks tower above for thousands of feet, while
a thousand feet below flows the Uncompahgre River
through a deep gorge, which is impassable to man.

Itis said that there are over 5,000 mining claims and
mines recorded and being worked within ten miles of
this point.

In the cut at the right, the toll road is again seen as it
passes over the stream above the Bear Creek falls. The
railroad will pass over the stream at this point. The
falls are very beautiful, and fall in a single unbroken
sheet, a distance of over 600 feet, and form one silver
wave unvaried save by an eternal rainbow. Some
idea of the height may be gained by comparing the
falls with the pines growing upon the banks above.
Silver Lake, which is represented in the middle cut,
is situated above the timber line on King Solomon’s
mountain, at an altitude of about twelve thousand tive
hundred feet. Thesurrounding country is veryrich in
ores, and at the right of the lake is located the Silver
Lake Black Diamond mine, one of the richest pro-
ducers in Colorado, yielding as it does gold, silver,
lead, and copper ores. The road leading from the
mine to the valley on the other side of the lake may be
indistinctly seen. A little above this valley, at about
the center of this picture, is the Buckeye mining
property, which is also very rich in ore.

The method of transporting the rails is illustrated in
the bottom cut. The rails are strapped to the backs
of donkeys, the ends dragging on the ground behind.
Thedonkeys are not provided with either bridlesor bits,
But follow each other up the sides of the mountains
single file. The railroad, when completed, will be 17
miles long. The highest altitude reached is 11,200 feet,
at a point near Red Mountain. There will be fourteen
side tracks connecting with the main track, which will
bring fourteen mines into direct railroad communica-
tion with the great railroads of the State. The expense
of this narrow gauge road is estimmated at about $1,000,-
000. The maximum grade is 237 feet per mile.

—_— et re———————
To melt rubber.—Rubber can be melted by heating

in a can over a water bath, that is, the heat must be
hot enough to melt, but not burn,

A New Socliety of Engineers.

Under the auspices of the Engineer Corps of the
Navy, steps have been taken to organize the ‘* Ameri-
can Society of Naval Engineers.” The object of the
society is to promote a knowledge of naval engineering
by the reading, discussion, and publication of papers
on professional subjects; to publish the reports of
boards and accurate accounts of the trials of all naval
machinery, plans of new machinery, and of the results
of such experiments and other inquiries as may be
deemed essential to the advancement of the science.
The society will be composed of members, associates,
and honorary meibers, comprising engineers at present
connected with the navy and those formerly connected
with the service.

-0

A SUSPENDER POCKET FOR PENCILS, ETC.
The illustration herewith represents a suspender
made with a pocket so ar-
ranged as to conveniently
hold small articles, such as
pencils, spectacle cases,
and the like. It has been
patented by Messrs. Tom
B. Pell and James W.
Knox, of Lewisport, Ky.
In the lower end of the
buckle, by which the sus-
pender is vertically adjust-
ed, is acrossbar from which
depends a strip or piece of
non-elastic webbing, to the
face of which is secured a
pocket, open at the top
and closed at the bottomn.
This pocket consists pre-
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in which the elastic runs
transversely. The lower
ends of the suspender are
attached to the piece of
webbing back of the pock-
et, the suspender being ad-
justable without interference with the pocket portion.

%\\?&\\X}\‘
PELL AND ENOX’S SUS-
PENDER END.

Frozen Water Pipes.

The season for frozen pipes is approaching, and the
Southern Lumberman’s answer to an inquirer is wor-
thy a trial. ‘‘If the pipe is underground, or covered
by a wooden conduit, place a bushel or more of un-
slaked lime over the point where the pipe is known to
be frozen, put water enough on the lime to slake it,
and cover*with old sacks, canvas, sawdust, or anything
that will keep the heat the slaking of the lime gen-
erates from going off in the air. This is a better plan
than to dig up the pipes and apply fire by burning
coke or wood, but will require more timme. Where
water pipes are conveyed only a few inches under-
ground, as is customary in the South, the limne process
might be superseded by the burning of slabs and refuse
over the line of pipe. But the best plan is to prevent
the pipes freezing, on the broad principle that an
ounce of prevention is worth more than a pound of
cure.”

GO
>0

AN IMPROVED VEGETABLE KNIFE.

A simple form of knife whereby vegetables can be
easily and rapidly pared without unnecessary waste is

_—
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FO0RES WEGRIALLE ‘ENIXE,

shown in the accompanying illustration, and has been
patented by Mr. Frederick S. Foote, of No. 167 West
Twenty-third Street, New York City. The blade has
side members or ears by which it is secured to.the
handle, the central cutting edge of the blade standing
a short distance in front of a metal-faced edge of the
handle, and projecting slightly below it. The lower
surface of the handle is made flat to act as a guard to
prevent the knife from entering the vegetable or ob-
ject being cleaned too great a distance. The side
members of the blade are sharpened near their outer
corners, for removing eyes of potatoes or reaching de-
pressions in the surface of vegetables being pared.
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ferably of elastic webbing,.

CSorrespondence.

Oersted’s Discovery of Electro=Magnetism.
To the Editor of the Scientific American :

In the SCIENTIFIC AMERICAN for December 22, Mr.
Hopkins says, in his very interesting article on “ Sim-
ple Experiments in Physics,” that Oersted made his
celebrated discovery of the connection between elec-
tricity and magnetism while passing through his labo-
ratory, compass in hand, and having his attention at-
tracted to the strange behavior of the needle. -The in-
ference is that the discovery was accidental. The usual
accounts given of this experiment accord with that
given by Prof. Mendenhall, in his *“ Century of
Electricity.” Oersted, in common with other scientists
of that time, had long been convinced that there must
be some connection between electricity and magnet-
ism, and was seeking to establish it experimentally.
To quote from this author:

‘1t was in the winter of 1819-20 that Oersted’s efforts
were crowned with success, and his victory was won in
the presence of many besides himself. It was during
the inspiration of a lecture before his pupils that the
thought occurred to him to try a new mode of attack.
A battery of considerable power was on the table, and
near by was a suspended magnetic needle. He an-
nounced to his hearers what he was about to try, and
then seized the wire joining the two poles and placed
it parallel and over the needle. Instantly the needle
swung out of its position, and one of the most magnifi-
cent discoveries of nodern science stood revealed as &n
accomplished fact.”

The great importance of this discovery makes the
circumstances under which it was made of considerable
historical importance. Hence,would like to know which
is the correct version.

W. M. STINE, Prof. Physics.

Department of Physics and Chemistry,

Ohio University, Athens, O., Dec. 24, 1888.

To the Editor of the Scientific American : 4

With reference to the letter of Prof. W. M. Stine, re-
ferred to me by you, I will say that my understanding
of the circumstances under which thediscoveryof elec-
tro-magnetism was made by ,Oersted is in accordance
with the article referred to.

Shaffner, in his ‘‘ History and Description of the
Semaphorie, Electric, and Magnetic Telegraphs of
Europe, Asia, Africa, and America,” p. 114, describes a
visit to Oersted’s laboratory as follows :

‘*In the year 1854 I visited Copenhagen, and the first
object of my curiosity was to see the laboratory of
Oersted. Through the generous attention of M. Faber,
the Director-General of the Telegraphs of Denmark,
my desire was gratified. I saw the room in which
electro-magnetism was dicovered and the small com-
pass that developed it.

‘ Professor Oersted was engaged in arranging some
wires connected with the voltaic battery, preparatory
to making some electrical experiments which he had in
view. While thus adjusting the wire conductor, he
had in his hand a small compass, some two and a half
inches in diameter. Sometimes his hand, with the
compass, was above the wires, and at other times be-
low them. He observed the needle of the compass to
move, and his attention being once directed to the de-
velopment, the discovery followed asa sequence. That
discovery, at the time, was made known in the follow-
ing language, viz. : * When a magnetic needle is prop-
erly poised on its pivot at rest in the magnetic me-
ridian, and a wire arranged over and parallel to the
needle, in the same vertical plane, and the ends of the
wire made to communicate, respectively, with the poles
of a voltaic battery, the needle will be deflected.’”

Dr. Alfred Ritter von Urbanitzky, in his *‘ Electricity
in the Service of Man,” page 8, says: " It hasbeen said
that an apple falling to the ground caused the discov-
ery of the law of gravitation ; the motion of a frog’s
leg led to the discovery of galvanism; chance led
Oersted to observe the influence an electrical current
has on the magnetic needle.”

Clerk-Maxwell, in his ‘‘ Electricity and Magnetism,”
vol. 2, page 475, refers to this circumstance as if it were
accidental. In all the other authorities which I have
examined, this question is left open to conjecture.

GEO. M. HOPKINS.

New York, December 28, 1888.

Small Bore Balls,

Recent experiments on the effects in the human
body of the new French balls (Lebel gun) have shown
many interesting facts. The ball of the Lebel gun is a
small one (8 millimeters diameter, instead of 11), which
travels faster than those formerly used (570 meters per
second, instead of 450), and is clad in a dress of maille-
chort (German silver), which givesit agreater hardness.
It produces much smaller wounds, and these are more
limited than with other balls ; bones are not so much
shattered ; and the fact that the ball does not (up to
the distance of 1,200 meters) remain in the body,
renders the treatment much easier. The Lebel ball
may be considered as a humanitarian and philanthropic
instrument, in a large measure.



SIMPLE EXPERIMENTS IN PHYSICS.
BY GEO. M. HOPKINS.
A simple and efficient rotator, in which the means of
communicating rotary motion does not appear on the
screen, is shown in Figs. 1 and 2. In this appa-

Fig. 1.—ROTATOR FOR THE
LANTERN,

Fig. 2—SECTION
OF ROTATOR.

ratus a glass wheel, provided with a brass rim, is
furnished with a shaft, which turns in a hole bored in
the center of a thick glass supporting disk. The brass
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rim of the wheel is provided with a series of radial
vanes, also with three clamping screws bearing on
gprings in the interior of the rim for clamping the
objects to be rotated. A nozzle
attached to the back piece is
arranged to direct a jet of air
upon the vanes, and thus cause
the glass wheel to revolve. = A
Fletcher blow-pipe bellows fur-
nishes a suitable blast for this
purpose.

To the rim of the glass wheel
are fitted disks for blending col-
ors. Among these are Newton’s
disks, Fig. 3, in one of which the colors of the spectrum
are four times repeated, also a Brewster’s disk. These
disks are made by attaching colored films of gelatine

Fig. 4 —BREWSTER’S
DISK.

Fig. 5. Fig. 6.
ACTION OF CENTRIFUGAL FORCE ON LIQUIDS. .

to glass, or by tinting the glass by means of colored
lacquer. The rotator is also provided with a circular
cell filled with the liquids of different densities, to which
allusion has been made in a previous article. 'This
cell, when at rest, appears _
as in Fig. 5, and when in E :
motion as in Fig. 6, the dif- ;
ferent liquids being com-
pelled to assume certain
relations with each other
by centrifugal force, the
heavier liquid, a, taking
the position as far from
the center of rotation as
possible, the liquids, b ¢ d,
arranging themselves in
the order of their densities.
The effect of a helix on
particles of magnetic mate-
rial suspended in a liquid
" isshown in the experiment
illustrated by Fig. 7, which
_ is arranged for projection
or for individual observa-
tion. A short section of
glass tubing, 24 inches in
diameter and 3 inch long,
is ground true and smooth
at its ends and clamped
between two plates of glass
with intervening rings of
. elastic rubber. Before
clamping the parts togeth-
er, one end of the glass
tube is cemented to the
packing ring, which in
turn is cemented to the .
glass, and a small quantity
of fine iron filings is placed
in the cell, the cell is filled
with a fifty per cent solu-
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tion of glycerine and alcohol, and a helix formed of
five or six layers of No. 16 magnet wire is placed
upon the glass tube. The remaining packing ring
is placed on the end of the glass tube, the second
glass plate is put in position, the clamps are applied,
and the apparatus is ready for use.
making the cell leaves an air bubble, which is needed
to allow the liquid to expand freely.

By thoroughly agitating the liquid, the iron filings
will be evenly distributed throughout the cell, and they
will be prevented from falling immediately by the vis-
cid nature of the solution.

When four or five battery cells are connected with
the helix, the iron particles arrange themselves radially
or at right angles to the wire surrounding the cell.

The effect produced in the magnetic field by the pres-

Figr 8.—_THE MAGNETIC FIELD.

ence of an armature is shown by the lantern experi-
ments illustrated in Figs. 8 and 9.

In Fig. 8 is shown a permanent magnet having the
form of-a field magnet of a dynamo. This magnet is ce-
mented to a plate of glass. When the magnet thus ar-
ranged is placed in a vertical lantern, with the glass
uppermost, and a few fine iron filings are sprinkled on
the glass, the usual magnetic curves are formed. The
lines will extend straight across from one polar extrem-
ity of the magnet to the other, and at the ends will

Fig, 9--EFFECT OF AN ARMATURE ON THE
MAGNETIC FIELD.

be formed symmetrical, approximately scmicircular
curves. When a cylindrical piece of iron, representing
the armature core of a dynamo, isinserted between the
poles of the magnet in the place usually oceupied by
the armature, the lines are deflected inward, becoming
perpendicular to the periphery of the armature. The
iron representing the armature is cemented to asecond
plate of glass. The iron particles arrange themselves
in a more pronounced figure if the glass plate upon
which they are sprinkled be jarred slightly.

A verysimple, pleasing, and at the same time instruc-

tive lantern experiment is illustrated in Fig. 10. A load-

R— i

THE LOWTH TELEPHONE,
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This method of |
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stone supported by a brass wire from the baseboard is
arranged to project into the field of the lantern without
showing the wire. Under the loadstone is placed a small
cup filled with fine iron filings, and also in the field of the
lantern. An unmagnetized needle is dipped in the fil-

Fig. 7—EFFECT OF A HELIX ON SUSPENDED
PARTICLES OF IRON.

ings and removed, showing that it has no power to lift
the filings; then while itis still in the field of thelantern,
the needie is rubbed across the end of the loadstone
and dipped thesecond time into the filings. This time
the needle takes up a quantity of the filings, showing
that the loadstone hasimparted magnetic properties to
the needle.

To render this experiment complete, an erecting
prism must be used to cause the image to appear right

side up on the sereen.
—_————p ¢

THE LOWTH TELEPHONE,

This is a new and in some respects remarkable in-
strument, by which speech is transmitted, without
making use of sound waves as in the Bell and other
forms of electrical telephones.

In the Lowth telephone the transmission is effected
by means of an electrical plug which is placed against
the neck of the operator, near the vocal organs. The

Fig. 10.~MAGNETIZATION BY LOADSTONE.

vibrations of the neck produced by the act of speak-
ing shake or move the plug, thereby giving rise to cor-
responding electrical undulations, which pass over the
wire to a receiver at the opposite end of the wire, and
are there heard by the listener. A receiver and plug
are both combined in one
instrument, as shown in
our engraving, which is
from a photograph, and
the telephone is used in
the manner there repre-
sented. Theinstrument is
held to the ear with the
plug resting against the
throat, as shown. The
operator then speaks, and
the voice is heard at the
other end of the line, with
the utmost clearness.

It is claimed that this
new telephone is entirely
distinet from what is usu-
ally called the Bell system,
as the instrument employs
no diaphragm, and is not
operated by atmospheric
or sound waves, but by the
muscular vibrations that
precede and also accompa-
ny the utterance -of words
and other sounds. These
vibrations are imparted to
the button which is held
against the exteriorsurface
of the throat, and conduct-
ed by proper mechanism
connected therewith to the
electrodes or current-con-
trolling elements, thereby
causing the distant receiv-
er to reproduce the words
or other sounds.

-
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Another valuable and -peculiar feature of this instru-
sment is that the operator may be surrounded by all
manner of loud noises and only his vcice will be trans-
mitted, and then he may speak almost in a whisper.
This is a very valnable quality, as city lines are gen-
erally troubled with induection, accidental disturbances
on the diaphragms of transmitters of the common type
furnishing their full share of the load. This new
method shuts out all accidentals.

James Lowth, theinventor,was the firstand has been
the only experimenter in this field, and to his efforts
and exhaustive experiments is ‘Que the present perfec-
tion of the system, which is now controlled by the
 Lowth Stetho-Telephone Company, of Chicago. This

" novel device will rank among the most curious and
wonderful of inventions.
. A GAS-PROPELLED CARRIAGE,

At the exhibition of machinery which was held in
Munich during the past year, the attention of the visi-
tor was attracted to a vehicle with a motor constructed
by the Rhine Gas Motor Works, Benz & Co., of Mann-
heim. This motor is driven by gas which it generates

'W., lasting for several hours.

‘'sons on board capable of doing any work, and on them
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for the more expensive horse power in many cases.—
IQustrirte Zeitung.

A Crew Disabled by Lightning.

The Guion line steamer Alaska, from New York,)
which lately arrived at Queenstown, brings intelligence
of the ship Edward, from Havre, with a cargo of iron
ore, whose captain reported that the vessel encountered
a terrible electricalstorm in the Atlantic on the night of
the 31st ult., when in latitude 41 42 N., longitude 54 42
The vessel was continu-
ously enveloped in lightning, which prostrated on the
deck eleven seamen, and deprived them of sight for
nearly half a day. The second officer and the boatswain
were also dashed to the deck, and received serious ine
jury, and the former was speechless for five hours.
Three balls of fire exploded with a tremendous report
over the main rigging, scattering flaming fragments
over the ship, and driving the remaining members of
the erew in terror into the forecastle. From 3 A. M.
until 7 P. M. the captain and mate were the only per-

devolved the task of keeping the vessel before the east-
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the moulting period they remain torpid and take no
food.

‘“During its growth the mygale makes an unknown
number of moults, that is, it sheds its outer coat when
that has become uncomfortably close fitting, in the
same manner as the common crab of our coast.. At
these times members lost from the body by accidents
are partially replaced. If a leg is lost, the first moult
produces a perfectly formed but short leg, subsequent
moults increasing the size of the leg.

‘“While the mygale is a dread to most forms of msect
life, there is one of which it, in turp, stands in mortal
terror. Abundant in the same regions is a la.rge wasp,
with bluish-green body and golden-red wings. The
body is about two inches long, the spread of wings
nearly an inch greater. These wasps (Pepsis formosa)
fly uneasily about in search of food for themselves
until they discover a *tarantula,” when a more definite
course of action is assumed. The flight of the wasp
is now in circles around its prey, gradually approach-
ing it, the mygale meanwhile, in terror, showing fight,
standing semi-erect on the two hinder pair of legs. A
favorable opportunity presenting, the wasp stings the

from benzine or analogous material. As can be seen
from the accompanying cut, this new vehicle is well
shaped compared with others of the same class. The
motor, which is not visible from the outside, is placed
in the rear of the three-wheeled carriage over the main
axle, and the benzine used in its propulsion is carried
in a closed copper receptacle secured under the seat,
from which it passes drop by drop to the generator,
and which holds enough benzine for a journey of about
75 miles. The gas mixture is ignited in a closed cylin-
der by means of an electric spark—avery safe and relia-
ble arrangement. After regulating the admission of
-the gas, the motor can be started by simply turning a
. hand lever. The operator climbs upon the seat and, by
- pressing the lever at his left, sets the motorinto opera-
tion, and it starts the vehicle, being connected with the
back wheels. The speed of the motor can beincreased
or diminished at will by turning the lever backward
or forward, and it can be stopped by pulling on the
lever. The vehicle is steered in the same manner as a
tricycle, by a small front wheel. It can attain a speed
. of about ten miles an hour, but in crowded streets it
can be made to move as slowly as an ordinary vehicle.
A quart of benzine is sufficient for an hour’s trip, mak-
ing the cost of the motive power about seven ceuts per
hour, and the experiments with the veéhicle in the
streets ¢f Munich during the exhibition proved the
practicability of substituting this kind of motive power

‘Hentzii.

A GAS-PROPELLED CARRIAGE.

erly gale. The captain states that all on board the
ship were trembling with fear during the time that the
electrical storm lasted, which was the most terrible he
ever witnessed, and he adds that no doubt the iron ore
with which the Edward was laden acted as a magnet
to attract the lightning.

D aa oo o

The Texan Tarantula and Its Foe.

Dr. Horn, Philadelphia’s distinguished entomologist,
writes to the Ledger the following :

** In the not too fertile parts of the reglon from Texas
to California lives a large spider known to the inhab-
itants as the tarantula and to naturalists as Mygale
Its body is two inches or more in length,
clothed with rusty brown hair, the legs long, and when
extended covering an oval of four by five inches. As
may be imagined, the mygale is not a handsome insect,
and while it is looked upon with terror by most peo-
ple, no one cares to handle it unless quite certain it is
dead.

‘*“ In place of the web which usually forms the house
of spiders, the mygale excavates a burrow in the loose
soil, from which it wanders in search of its prey, con-
sisting principally of members of the grasshopper
famlly, or Cicades. ‘'The jawsarelarge and powerful,
armed with long, stout fangs, with which they can
pierce and Kkill their prey. One full meal will at times
supply their needs for several weeks. In fact, during
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| ber 1, 1885, have been long known.

spider and renews the circle flight, repeating the sting
until the spider becomes completely paralyzed. When
the wasp is assured of the helplessness of the spider, it
seizes him and drags him to a previously prepared
nest. The eggs of the wasp are then deposited and
the spider covered up. The eggs soon hatch, the spi-
der is gradually eaten, and a new wasp ‘appears to
repeat the actions of its parent.

“ By the sting of the wasp the spider is not killed,
simply paralyzed, so that during the time it is being
fed upon it retains vitality, furnishing living food to
the newly hatched larve, which, by a curious instinet,
feed first on those parts of the spider not essential to
the maintaining of the little vitality remaining.

“QOur eommon mud wasp, Chalybion, has similar
habits. Its nests, made of elastic mud, are familiar to
most people, as they are found abundantly in sheltered
places about barns and other outhouses. These, when
opened, will be found filled with spiders in the helpless
condition already mentioned, among them a larva and
some partly eaten spiders.”

—_— . r—
The Population of Germaliy.

The results of the German census, taken on Decem-
But it is only in
this month’s number of the Statistical Record of the
German Empire that the deta.lls arepublished. Total,
46,865,704,
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RECENTLY PATENTED INVENTIONS.
Engineering.

RoTARY ENGINE.—Julius M. Farmer,
New York City. A revolving disk secured to the main
driving shaft carries sets of two cylinders each placed
diametrically opposite each other, and connected by a

. piston rod carrying a crosshead held to slide on a fixed
pin arranged eccentrically to the revolving disk, a
pteam chest being formed on the bearing of the disk and
connected by ports with the sets of steam cylinders.

METALLIC RAILROAD TI1E.—George W.
Thompson, Sag Harbor, N. Y. This invention is an
improvement on tubular metallic ties having bearing
blocks within the rail-bearing portions, and provides
for inserting the bearing blocks in the ends of the ties
after the inner bolts have been appiied, the heads of the
bolts abutting againsat the sides of the blocks and hold-
ing them in position.

RAILWAY SPIKE.—Thomas A. Davies,
New York City. This invention covers an improve-
ment on a spike formerly patented by the same inven-
tor, and provides means whereby the spike when driven
will be guided diagonally of the tie, its bottom edge
being formed to gather the wood fibers and cut them
evenly and cleanly.

CUSHION FOR RAILROAD RAILS.—
Thomas A. Davies, New York City. This is a hard
metal plate having one face covered with soft metal,
designed to be placed between the rail and tie, whereby
the wear of the fieh plates by the abutting ends of the
rail sections will be avoided, and the loosening of the
joints thereby prevented.

FrLoop GATE.—Jacob Erkmann, En-
fleld, I1l. It is made with two hinged gates, each pro-
vided witiia roller and inclined ways therefor, a latch
for lodking~the gate, the latch being provided with a
float, the construction being such that the gates will
open automatically as the water rises and close as it
falls, while the gate is not liable to be opened by stock.

BoAT.—Franklin M. Smith, Leaper,
Ohio. The hull is made of a waterproof endless web,
with paddle sections upon the outside of the web, and
endless chains with plates upon its inside, in connection
with a pair of shafts with sprocket wheels, the hull
itself supplying the means of flotation, while the web
constituting its body revolves around the sprocket
wheels like an endless belt to supply means of propul-
sion.

CHAIN PROPELLER—Franklin M.
Smith, Leaper, Ohio, In this propeller paddles are at-
tached to endless chains passing around sprocket
wheels, the paddles being braced and held in proper
position to secure a hold upon the water, and also en-
abled to travel around the sprocket wheels with the
least friction and cramping strains.

WELL SINEING MACHINE.—Chester A.
Overton and Oscar E. Ingersoll, Bliss, Neb. This in-
vention covers a specially constructed sliding support
for the tubing of a drilling tool and a perforated pipe
forming part of the boring tube and covered by a shell
adapted to be cut and raised after the well 18 sunk to
the proper depth, the device effectively furnishing water
for the work of the drill.

UNLOADING CARS.—John Scully, South
Amboy, N.J. Thisinvention covers an improvement
on a machine for such purposes formerly patented by
the same inventor, whereby the shovels may be shifted
sidewise upon a stationary supporting frame for carry-
ing them to different positions in a car, and from one
track to another. . -

Agricultural.

FERTILIZER APPARATUS.—Stephen V.
Mills, Richfield, Pa. A receptacle containing chemical
ahsorbents is connected by pipes with a trough located
in the farmyard and a collecting box in the stable, for
collecting the liquid manures and converting their
valuable properties into drill fertilizers, while prevent-
ing overfermentation, etc., of the solid manure of the
farmyard.

HoE.—John M. Hefner, Marietta,
Texas. The hoe 18 formed with a curved neck, made
broad or deep and thin, with a straight sharp cutting
edge, thus forming an upper, thin, independent blade,
capable of .being filed or sharpened, and making the
implement a practically double-bladed one, the cutting
edges of the two blades being in crosswise relation
with eack other.

Miscellaneous,

BREECH-LOADING FIREARM. — Elmore
A. Harris, Norwich, Conn. The barrels of this firearm
are placed one above the other, there being two rifled
barrels, or two shot barrels, or one of each, a trunnion
extending from each side of the web connecting the
barrels, these trunnions resting in horizontal slots
formed in side plates of the stock, while there is & novel
arrangement of extractors and firing pins.

ProOJECTILE.—Hugo Bischoff, Berlin,
and Armand Mieg, Leipsic, Saxony, Germany. The
projectile is made of ‘a hard metal casing containing
lead or similar material, while a guide ring of soft
metal is forced into the hard metal casing, to guide the
projectile through the barrel without injuring its
grooves.

PounciNng FELT.—Henry G. Wolcott,
Matteawan, N.Y. Thisinventionconsists in a rapidiy
revolving flap-like beater for pouncing or finishing ir-
regular shaped articles of felt, by subjecting them
while on their lasts to the action of the beater, the flaps
or surfaces of which are of a granulated, cutting, and
abrading character.

STENCILING MACHINE —John A. C.
Hamill, Racine, Wis. Tt isforstenciling a pattern on a
continuous web, the machine consisting of a perforated
cylinder held over a fixed table over which passes the
web to be_stenciled, while a brush is held in contact
with the inside of the cylinder to brush a color or other
substance through the perforations.

JUTE STRIPPING MACHINE.—William
Menzies, Paterson, N. J. The machine comprises a
set of crushing rollers for breaking the butts of the
stalks, a revolving drum and a draw frame working in
an opening thereof for drawing the crushed butts and
the butt fibers down into the inside of the drum, the
principal part of the.fiber being stripped by the revolu-
tion of the drum and wrapped around its outer surface,
the machine having various other novel features and
being’also designed for stripping other fibrous plants.

BuTTON MACHINE.—Clyde J. Coleman,
of Gideon, Kansas. This is a machine for threading
staple fasteners to buttons and passing the fastener-
threaded buttons to a shuttle, which, when filled, will
be adjusted to another machine, which secures the
buttons by the fasteners to the vamps of boots or shoes
or other articles, the machine working automatically.

SASH BALANCE.—James H. Jenkins,
Thomasville, Ga. This invention covers a novel
method of balancing one sash by the other, dispensing
with box frames, cords, weights, and pulleys, and
whereby the upper sash may be held at various points of
suspension for ventilating purposes.

Wusiness and "WPersonal.

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

I have applied for a valuable Patent and want some
assistance to introduce and manufacture same. For
particulars address * Patent,” Baltimore, Md.

Air compressor for sale cheap. Also steel tanks, iron
rail, cars, etc. Address The Buffalo Wood Vulcanizing
Co., Buffalo, N. Y.

Pratt & Letchworth, Buffalo, N. Y.,
solicit correspondence relative to manufacturing spec-
ialties requiring malleable gray iron, brass, or steel cast-
ings.

For the latest improved diamond prospecting drills,
address the M. C. Bullock Mfg. Co., Chicago, 111,

Link Belting and Wheels. Link Belt M. Co., Chicago.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J

Perforated metals of all kinds for all purposes. The

Robert Aitchison Perforated Metal Co., Chicago, T11.

The Holly Manufacturing Co., of Lockport, N. Y.,
will send their pamphlet, deseribing water works ma~
chinery, and containingreports of tests, on application.

Steam Hammers, Improved HydraulicJacks, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Safety Elevators, steam and belt power ;.quick and
smooth. The D. Frisbie Co., 112 Liberty St., New York.

*“ How to Keep Boilers Clean.” Send your address
for free 96 page book. Jas.C. Hotchkiss, 120 Liberty. St.,
N.Y.

The best Coffee roasters, coolers, ‘stoners, separators,
polishers, scourers, glossing apparatus, milling and
peaberry machines: also rice and macaroni machinery,
are built by The Hungerford Co., 69 Cortlandt St., N. Y.

. Pays Well on Small Investment.—stereopticoné.
Magic Lanterns, and Views'illustrating every subject for
public exhibitions. Lanternsfor colleges, Sunday schools
and home amusements. 152 page illustrated catalogue
free. McAllister, Mnfg. Optician, 49 Nassau St., N.' Y. °

For best quality, order your steel castings from the
Buffalo Steel Foundry, Buffalo, N. Y.

Wardwell’s patent.saw benches. All sizes in stock.
Rollstone Machine Co.. Fitchburg, Mass.

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

Duplex Steam Pumps. Volker & Felthousen Co., Buf-
falo, N. Y. .

@"Send_for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,

New York. Free on application.
NEW BOOKS AND PUBLICATIONS.
CHEMICAL LECTURE NoOTES. By Peter

T. Austen, Ph.D., F.C.8., Professorof
General and Applied Chemistry, Rut-
gers College, and the New Jersey
State Scientific School. John Wiley
& Sons, New York, 1888. Pp 98.
Price $1.

In this admirable little work the general suhject of
chemistry is most graphically treated, and what is or-
dinarily considered a very dry branch of science is, by
the distinguished author, made vivid and interesting.
The powers and extent of the science, rather than its
limitations, are dwelt upon, and in the text a prophetic
view of what chemistry will yet achieve is included. A
reproduction of the table of contents will show how
completely the subject is covered, and it gives some idea
of the condensation to which the matter has been sub-
jected. The book’is one forboth student and professor,
and representatives of both classes may be certain that
they will find much new matter in it.

MoODERN HELIOGRAPHIC PROCESSES.
Manual of Instructions in the Art of
Reproducing Drawings, Engravings,
Manuseripts, etec., by the Action of
Light. Thirty-two illustrations on

- wood and ten specimen heliograms.
By Ernst Lietze, M.E. D. Van Nos-

trand Company, New York, 1888.
Pp. viii, 143. Price $3.
This work is pre-eminently a practical one. Aftera

short treatise on the theory of the su biect and classifica-
tion of the processes, the practical portionof the work
begins. The qualities of paper, methods of sensitiz-
ing, apparatus and its use, and the question of exposure
are all treated of. Then the different processes are
treated, including those with silver, iron salts, and
chromium and uranium salts. A very practical -table
giving commercial and scientific factors of photographic
chemicals and a copious index add io the volume of
the book. The specimens of heliograms produced by
different methods are very interesting. The other illus-

trations show typical apparatus of the advance type.
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HINTS TO CORRESPONDENTS.

Names and Address must accompang all letters,
- or no attention will be paid thereto. Thisis for our
information, and not for publication.
References to former articles or answers should
give date of paper and page or number of question.
uiries not answered in reasonable time should
e repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to 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.

Scientific American Snl?lements referred
to may be had at the oftice. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.
Minerals sent for examination should be distinctly
marked or labeled.

61) C. W. W. asks: Is it the custom in
the building of high chimneys, say one of 250 feet, to
make the flue larger at the top than at the bottom? If
80, please state reason. A. Chimneys have been built
with a slizht inside taper, smaller or larger at top. They
are theexception. Parallel or straight on the inside is
the general and best practice.

(62) P. W. G. writes : Referring to your
issue of October 13, 1888, article on alum baking
powders: 1. Is the formula given in avoirdupois .or
druggists’ weight? A. The grainis the same in all sys-
tems. The ounce alluded to is the apothecary’s or troy
ounce of 480 grains. 2. And what is the meaning of
the characters thue, 3iij, at the right of the bicar-
bouate of soda ounces? A. The characters read,‘* three
drachms.”

63) J. S. S. writes: In your issue of
October 6, 1888, an article entitled ** Manufacture of
Light without Heat ** says: ‘“ The means adopted was
the oscillatory discharge of a Leyden jar, whose rate of
vibration has been made as high as 1,000 million com-
plete vibrations per second.” 1. Isit possible to count
ashigh as 1,000 million complete vibrations per second?
If 8o, with what machinery can it be done? A. The
¢ counting ** is not done mechanically, the velocity and
number of waves and their length are deduced from ex-
perimental observation coupled with mathematical de-
duction. As a parallel case, consult any good book on
physics and see how tlie number of light waves per
secondis determined. 2. Can light be produced with.
out heat? Ifitcan, please give aninstance. A. Proba-
bly not. It never has been hitherto.

(64) A. H. G. writes: 1. What do pro-
fessional singers use to clear .the throat before com-
mencing to sing? Or what is the best known remedy

for this purpose? " A. Chlorate of potash ‘or'common

salt may be dissolved in water and used as a gargle. It
is far better to use nothing. A person whose throat
troubles him when {singing probably sings incorrectly,
not using the abdominal muscles properly. 2. What
should be eaten the last meal before singing? A. Dif-
ferent singers follow different customs. A good meal
about two hours before singing.is a commen sense rule.
Apples are considered good, also raw or soft boiled eggs.

(65) E. W..  C. writes: 1. Would it be
more advisable for a student of mechanical drawingto
study books or gointo an office? A. You shounld first study
and then try to get a position in an office. 2. If to study
books, what to study, and where to get them, estimated
cost, etc.? A. We can supply you with many excellent
works by mail. We name a few. *‘Mechanical Draw-
ing Self-Taught,”” by Joshua Rose, $4.00. MacCord’s
“Easy Lessons in Mechanical Drawing,” $2.50 and $3.50.
¢ Mechanical Drawing ** prepared for the use of students
of the Mass, Institute of Technology, by Faunce, $1.25.
3. Are there schools where mechanical drawing is a
specialty? A. Mechanical drawing is taught in all of
the principal colleges and in many public and private
schools all through 'the United States. Mechanical
drawing alone is hardly enough to be called a specialty.

(66) E. A. D. asks : 1. How many stand-
ard sixteen candle power (Edison) lamps may be used on
the dynamo described in SUPPLEMENT 600? A. The dy-
namo will run six or eight lamps. 2. Give the measure-
ments by whichthe machine, if not sufficiently powerful,
may be increased in power to use sixteen standard lamps
onit?. A. Make it one quarter larger in all its lineal di-
mensions and use one size larger wire. 8. Have you any
book on electrie lighting? If so, give price. A. Were-
commend and can supply you with Thompson’s  Dy-
namo Electric Machinery. Price $5. Herring’s

¢ Principles’of Dynamo Electric Machines.” Price $2.50.
Also Atkinson’s * Treatise on Electric Lighting.” Price
$1.50. These are allrecent works. 4. Is there an ex-
plosive called extralite, a later invention than bellite?
A. For bellite we refer you to SCIENTIFIC AMERICAN,
vol. 56, Noe. 17, 20, and 22. We have no information
concerning extralite.

(67) B. R. W. asks the cause of polariza-
tion and rapid running down of all forms of the sal-
ammoniac batteries. A. The reaction is usually ex-
pressed as follows : Zn+2NH,Cl=ZnCl; +2NHg+2H.
The hydrogen goes to the carbon electrode or prism and
quickly polarizes the battery. The porous cup in the
Leclanche couple is filled with binoxide of manganese
and graphite. The former is reduced\ by the hydrogen,
and thus prevents polarization. The reaction is as
follows : 2MnO, + 2H=H30 + M303. Where no depolar-
izer is used the large surface of the carbon is relied
on to prevent too quick polarization, when the depolari-
zation is due to the escape of the hydrogen.

©8) R. E. S. asks (1) if a U-shaped tube,

with one arm twice the diameter of the other, is half

filled with mercury, and the pressure of the atmosphere
is removed by placing the tube in vacuum, will the
weight of the mercury in the larger arm raise the mer-
cury in the smaller arm, or will it retain its level? A.
The mercury will retain its level in both tubes entirely
irrespective of atmospheric pressure. 2. Is there any
substance which is a conductor of electricity, that can-
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not be destroyed by fire (except metal)? A. No:
graphite is destroyed by fire only with great difficulty,
and is a conductor, thongh not a good one,

69 C. F. G. asks: Could any one get
a good knowledge of law by studying at leisure time?
What law books would be necessary, and where could
he get such books? A. Study without court and office
practice would be a very imperfect way of learning law.
We can supply you with the books free by mail at regu-
lar prices. Blackstone’s * Commentaries * is the first
book to read. This we can supply for $7.50.

(70) A. B. asks: When it is 12 o'clock
noon at Washington what will be the time -at ofher
places? A. Ascertain longitude of other places, then
for every 15 degrees west of Washington subtract one
hour and for every 15 degrees east add same. For every
4 minutes longitude allow one minute time, and for
every 4 seconds longitude allow one second.

(71) D. J. W. asks what process cast iron
goes through, to give it the appearance of oxidized
brass. A. A bronzed surface may be produced on clean
iron surfaces or articlts by exposing to the vapors of a
heated mixture of equal parts of hydrochloric and nitric
acids for a few minutes, and then heating the articles to
about 600° Fah., to continue until the desired color ap-
pears. The objects are then to be cooled and rubbed
with vaseline and heated until the latter begins to de-
compose. If not deep enough in color, repeat the last
operation. A bronze colored oxide coating is also ob-
tained by adding acetic acid to the above mixture, with
variations in depth of color by varying the proportions
of the acids. For the method of applying the ** Tucker
bronze” so much used on cast iron trimmings, see
ScIENTIFIC AMERICAN of August 9, 1884, page &4. Also
see ‘‘ Techno-Chemical Receipt Book » for a variety of
receipts for bronzing, browning, and blacking iron and
other metals, which we can mail for $2. -

Eunquiries to be Answered.

The following enquiries have been sent in by some of
our subscribers, and doubtless others of our readers
will take pleasure in answering them, The number of
the enquiry should head the reply.

(72) Will you please inform me through
the SCIENTIFIC AMERICAN if there is a spring, fountain,
or lake where petrifying is done? And if there is such
a place, where is it? -And how long will it taketo
petrify a cubic inch?—K. C.

(73 Will you kindly inform me the
electrical horse power and internal resistance of an ac-
cumulator whose capacityis 2 volts and 185 ampere
hours? The rule? What is the resistance of an in-
candescent lamp, 16 candle power, 110 volts, six-tenths
of an ampere? Isthere not a difference in the resist-
ance of an incandescent lamp hot and cold? I have a
small arc light dynamo of five lamps capacity in my
store. Can Icharge a set of storage batteries with it - .
while it is supplying current for the lamps? If g0 how -
must ] couneet them? What instrnments mustI use,
if any?—C. W. F.

(74) I write to ask: you if you can give
me a little idea as to best way and method, together
with the formulas for making bromide prints. I have
long sought a good metbod for so doing, but have never
succeeded with them to any satisfaction.—E. A. B.

(75) Please let e know what metals
to use and what size strips, and how to put together to
make a regulator bar for an egg drawer to an incubator
to hatch eggs. Want to set it so that it will work from
100° to 108°, and if heat gets more, 8o that it will work
valves open and turn check burner to lamp. Let me
know particularly in regard to making bar, etc.—L. M. C,

(76) Will you inform me through your
columns whether there is a relief valve made that will
take off back pressure when exhaust is used to heat dry
kilns with? Also whether a smaller sized pipe can be
used in the kiln than the exhaust pipe from engine,
without creating back pressure. How uvear should fire
wall in furnace be to shell of boiler, and whether it
‘should be curved on top or straight?—F. R.

(77) Will you kindly inform a reader
of your paper, of a way to recover silver from waste
paper and filtering cottons? Also how to take a nega-
tive, to use for an etching print direct from a photo-
graph, without drawing.—G. A. T.

(78) Please give me a receipt or method
for making gas burn red. I wish to use the receipt
for our Christmas tree festivities.—D. A. R.

(79 Can we run a 30 h. p. engine,
eight hundred feet from boiler, with 3 in. pipe, by bury-
ing it in sawdust or earth, and what pressure should we
bhave on boiler to get 30 h. p. from a 12 by 18 engine?
Give us any further information regarding the above
that you can.—K. & W.

(80) We have lately erected an iron
smoke stack which stands 10 or 15 feet higher than any
of the surrounding buildings. Should any precautions
be taken to protect it from lightning or to prevent it
causing discharges dangerous to the attached and sur-
rounding buildings?—G. A. 8.

81) 1. Is there any way of preventing
patent leather from cracking? 2. Is there any way of
closing the cracks if the leather is already cracked? .8, -
In intimately mixing dry powdered niter (6 parts by«
weight), sulphur (2 parts) tersulphuret of antimony (1
part), is there any danger of an explosion?—S. P. P.

(82) Would you please answer and ex-
plain the correct answer to the following problem?
Does jt require any more power to raise a weight from
the grouud by means of a rope whilestanding on a plat-
form 30 feet high than it requires when you are on the
ground close to it, provided the total weight raised and
all otherconditions remain the same in both cases?—
J.cC.

(83) We havehad a discussion asto who
invented the telephone. Please inform us asto whodid
invent it.—C. D. M. )

(84) What is a wheel used by lapidaries
for cutting hard stone or metals made of, and how is it
used?—F. E. W. ’ )
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(85) Our dwelling has an exposed wall
which is damp inside, especially in rainy weather, It is
covered with a coat of roughcasting (mortar), but does
not seem to have the desired effect. Will you inform
me of a remedy for this dampness, excluding wood?—
A.J.C.

(86) Will you kindly inform me the
method and machinery used in preparing the wood for
the manufacture of matches, and wood bestadapted for
theparpose?—M. C. H.

(87) We have a hot water heating ap-
paratus ‘i our establishment. Auy time in cold
weatBhér when fire is rushed we can turn air €ock on a
radiator andobtain a gas, igniting and burning with the
characteristic hydrogen flame. The boiler manufac-
tures this water gas whenever there is a good hot fire.
May not steam boilers manufacture this same gas, and
would that not be one of the reasons of the many unac-
countable explosions?—F. 8. W.

(88) I have nearly completed an electric
motor one-half size of one you described in ScIENTIFIC
AMERICAN SUPPLEMENT, No. 641. Will you please in-
form me how many volts electromotive force will be re-
quired to operate it?—J. M. A.

(89) The size iron wire to use on an in-
duction coil 6inches in length, also the size copper wire
and how many coils each way. Is a No. 2 Grenet battery
sufficient to operate a coil of thatsize?—W.S. P.

(90) How is granite iron or tin ware
made, that is, how is the color and gloss put on, and can
other colors, such as red, blue, or white, be put on in the
same way? And is there a patent on making such
wares?—T. G. A.

91 I have some galvanized wire net-
ting nailed on frames on which I dry glue. Thegal-
vanizing, has worn off and the wire rusted, and JI want
to find some solution with which to cover the wire to
keep rust off the glue. Can_ you give it to me? Of
course I could have it regalvanized, but the expense of
taking wire off frames and nailing on again is too
much.—W. H. B.

(92) Can I work 25 gallons silver solu-
tion with 38 cells of Wollaston batteries containing 4
gallons each, zincs to be 6 by 18 inches? Copper plates
the same size. How can I produce a bluish black on
brass that will be durable? Ihave seen some that was
copper plated, and that was blacked, especially on
smoke jacks of lamps in cars. Is it absolutely neces-
sary to quick articles of brass or copper before placing
them in bath, in order to produce good results?—S. B
R.

(93) 1. Whatisthe first thing that moves
on the locomotive, the valve or the piston, after the
steam is admitted, that is, after the throttle is opened?
2. What moves first, the crossheads or the engine (lo-
comotive)? 8. Place the engine on the back dead cen-

r, rightside, with the reversinglever down in the cor-
ner (forward motion), now reverse the lever to the ex-:
treme back motion (but do not move the engine), is
the valve outherightside in the same position as it
was before she was reversed?—A. M. S,

(94)1. I have a telephone lineabout !4 of
a mile, of No. 30 hard phosphorbronze wire. Will you
tell us if that size wire (phosphor bronze) will carry
current enough from battery, or the magneto call bell,
to ring a bell at that distance? 2. How many cells, say
the largest, of Dr. Gassner’s dry battery will it require
to instantly heat a No. 80 platinum wire to white heat?
—C. B. H.

(95) How many, and what, are the con-
stant movements of the ocean’s waters?—S. P. E.

(96) What is the horse power of 200
gallons of water per minute over a 25 ft. fall, and what
would the same be of a 50 ft, fall’—L. M. M.

(97) Please inform me which side of a

belt is proper to turn next to a pulley—the smooth side
or rongh?—A.

Replies to Enquiries.
The following repliesrelate to enquiries recently pub-
lished in SCIENTIFIC AMERICAN, and to the numbers
therein given :

(1) In issue of December 22, (1) G. W.
asks for a recipe for hardening soles of shoes. If a pair
of new shoes has the soles made warm by holding them
near a fire or_stove, and then varnishing them withcopal
varnish, drying them, warming, and applying a second
and third coat, the leather will become waterproof, and
very hard, lasting about twice as long as if not thus
treated.—D. P.

(15) Speed of House Fly.—The maxi-

mum rate of speed in flight of the common house fly
(Musca domestica) is 53'35 meters per second.—R. B.

(32) Preventing Condensation of Moist-
ure on Tin Roofs.—A tin roof should have placed under
the tin a layer of shoddy sheathing paper, such as is
used to make into tarred felt, but without the tar. This
will prevent the condensation of moisture upon the
lower side of the tin. The tin should be thoroughly
painted upon both sides with Prince’s metallic paint
and linseed oil, half boiled and half raw. More tin roofs
are destroyed by “condensed moisture upon the lower,
unpaigted side of the tin than in any other way.

(8%) To Prevent Dripping Ceiling.—Use
tarred paper between tin and ceiling boards. This will
tend to overcome the dripping by preventing too great
chilling of the upper layer of air. Ventilation from the
highest point of the roof will also alleviate the trouble.
—X.

32) J. A. B.—Preventing Morsture on
Roofs.—Yes. Anything that will prevent the contact
of the moist inside air with the cold tin. Tarred roof-
ing paper is the best. If not attainable, hardware or
carpet paper will answer the purpose.

(33) Lacquering Brass.—Caustic soda

lye will loosen lacquer. The articles to be lacquered;

must be warm and perfectly clean. A finger touch
will mar the work, Use alcoholicsolution of shellac,

- heat to-572°-te- 662 P, until bronze color appears.

Scientific Dmerican,

(33) About Lacquers.—Clean the brass
work of instruments by boiling in caustic soda water,
if convenient, otherwise soak in alcohol and wipe. For
aluminum lacquer, dissolve bleached shellat in the
best, or 95 per cent alcohol. Heat all work to about
212° before lacquering, use a broad camel’s hair brush,
work quickly and place the work in a hot oven or over
a spirit lamp for a few minutes, to glaze the surface of
the lacduer. To deaden the gloss on instrument work:
Clean perfectly free from grease with soda water, rinse,
and dip in a bath of nitric acid 1 part, water 4 parts, for
from 2 to 5 seconds; rinse off the acid in hot water,
dip again in hot soda water and in hot clean water to
leave the surface perfectly from acid. Dry in sawdust.
Color lacquers with dragon’s blood and ‘saffron to the
required depth.

(34) Rules for Size of Wire for Given
Current, etc.—1. There are several such rules founded
on the heating of the wire. The English Board of Trade
rule allows 1,000 amperes per 1square inch sectional
area. Of course this i3 well within the safe limit, and
is often exceeded in practice. 2. The wire on a line
should be as large as possible, as its resistance coin-
sumes energy. The armature of a dynamo requires &
considerable number of turns of wire to give electro-
motive force at reasonable speed of rotation, and cannot
well be made of large enough dimensions to use heavy
wire. 3. Practical rules are obtained for the different
types of machines. A true theoretical rule is yet a de-
sideratum. 4. Yes,

(35) Circular Saw Practice.—You can-
not work a saw from the shaft of your engine, as the
speed is insufficient. You do not give enough particulars
forrest of query to be intelligently answered.—Sawmill.

35) X. L., Boilers and Belts.—If you
carry 60 1b. pressure in your boiler and can run the engine
at 150 revolutions per minute, you can make your saw
available only by belting, so as to give it 1,000 revolu-
tions per minute. At the above pressure and speed the
engine should indicate 80 h. p. If your boiler is large
enough, it will furnish steam for this power. You give
us no data to compute the boiler power. It should
have 300 square feet of heating surface to stand up
fairly with the above speed. If you canrun your saw
at the above speed with the saw in good order, you
should turn out 12,000 feet of pine lumber per day of 10
hours, or in proportion for less speed.

(36) In answer to R. D., No. 36, in your
issue of December 15, we would say that we have a cell
of the * gelatine battery '’ manufactured by the H. B.
Cox Electric Company, of New Haven Conn., which has
beenringing a bell in our oftice ever since September
6, and has not stopped yet—a total of 106 days. And
it seems to vibrate asstrongly now as any time in the
past 60 days.—G. S. A.

(36) Bronzing Steel. —Expose cleansed
objects to vapor of a heated mixture of concentrated
hydrochloric and nitric acid for a few minutes and then
Cool
rub with vaseline and heat until latter is decomposed,
and repeat process if necessary. Heating polished
steel will develop the blue_color.

(36) Bronzing and Bluing. —Steel
spectacle frames are blued by placing them, polished
and perfectly clean, in a muffle or oven heated to ex-
actly the temperature necessary to bring out the exact
color, which is between 500° and 600° F. The frames
are laid on little racks, so that the heat will strike every
part alike. The workmen watch for the color. When
obtained, the rack 18 withdrawn and cooled in a cold air
blast. The bronze frames are plated with a very thin
coating of brass and heated in the same way as for
bluing, but at a less temperature. A bronze color is
also obtained by a higher polish on the steel and heat-
ing to.a straw color, about 350° to 400°

(87) Leather Tanning without Bark.—
In 1877 Knapp patented a process for using iron salts.
It is described in Davis’ manufacture of leather.

(38) Your jars are very small for your
purposes. Use a zinc plate well amalgamated and a
carbon plate about !4 inch from the zinc. Excite with
electropoion Huid (bichromate potash, sulphuric acid,
and water). For each candle power you would need
two or three such cups, and they would soon be ex-
hausted.—Electric.

(39) Copying Writing without Blotting.
—You may use too much water. The secret of success
consists in using just the right amount.

(40) Luminous Paint.—It is best to buy
it ready made. The SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 249, describes the manufacture.—P. P.

(41) Burning Stumps, and Maple Sirup.
—Bore holes in stumps and fill with kerosene or nitrate
of soda and water. After long standing ignite them.—
Filter maple sirup through bone-black to improve
color. Before boiling filter through cotton drilling.—
M. M.

(42) Coloring (*as Tar.—No powder is
known that will color gas tar.—Gas Engineer.

(43) Sighting Rifles.—The sights are ad-
justed by the maker to cause their line and the axis of
the barrel prolonged to intersect, as nearly as possible,
at the different ranges for . which the back sight is
calibrated. Your question implies too broad an asser-
tion, as with fixed sights no such fact obtains except at
a single range. Even with the finest sighted pieces it is
doubtful if such a requirement is practically applied.—
Creedmore.

(43) Gun Sights.—The trajectory of the

-| bullet makes an arched curve ou the vertical plane of

the sights. The sights are set to meet the curve at a
certain distance, and are not parallel with the bore.
Thaus the setting of the sights for a 100 yard target are
lower at the breech than for a 200 yard target. , The dis-
tance of the front sight from the center of the barrel
‘has no connection with the adjustment of the aim.

&5 Books or other publications referred to above
can, in moet cases, be promptly obtained through the
SCIENTIFIC AMERICAN office, Munn & Co., 361 Broad-
way, New York.

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., oftice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

December 18, 1888,
AND EACH BEARING THAT DATE.

LSee note at end of list about copies of these patents.)

Alarm. See Burglar alarm.
Alarm, H. Warlinch
Alarm for grain elevators, etc., J. R. Beyon......
Alarm lock, Cadbury & Rollason .. 394,881
Annunciator, W. C. Clark. oo 394,555
Anvil and vise attachment, J. P. Holt.............. 394,857
Armature core for dynamo-electric machinery,

.. 394,895
. 994,815

W. 8. Belding .. 354,905
Atomizer, G. Kneuper.. .. 894,775
Atomizer, H. Smith........cccoviiiiis civiiiiinnne, 894,888

Bag. See Paper bag.
Bag catch, H. KQQOW.....oteriiiiieieereennennannies 04,861
Bag holder, J. Slide. 394,942

Baling press, J. Price.
Baling press, E. C. Sooy..
Barometer, aneroid, H. 8. 8. Watkin.
Barrel support, tilting, D. H. McKmnon
Barrow wheel, J. W. Kreps..........ceeeunues
Batteries, diaphragm for galvanic, I. L. Roberts
Batteries, diaphragm for galvanic, Roberts &
BrevoOrt. . ivceeiiieiennieetiiiiiiieeeeiineeannn 994,617
Batteries, separating diaphragms for galvanic,
Roberts & Brevoort .. ...c..cceiviie ceveecncanes
Batteries, separating partition for galvanic, Bre-
voOrt & RODErts........ccieinniiiiiiiiieiennnnn..
Batteries, separating partition for galvanic, L. L.
Roberts
Batteries, treating diaphragms and cups for use
in electric, I. L. Roberts.......... een .. 394,615

894,662
394,623
394,668
394,931
. 394,703
394,616

Battery. See Galvanic battery.
Battery connector, secondary, H. H. Wiegand.... 394,897
Bearing, roller. R. W. Hent..........cccovvvniiiennnns 394.769

Bed. folding, W.T. Green.........coeetecececace ous
Bedstead, wardrobe, N. G. Augier.
Beer cooler, A. Hallowell ...........
Beer cooling apparatus, A. Hallowell
Blind, window, F. A. B,erna.rd ceres
Block. See Paving block.

Blowpipe, G. W. Melotte.. ...........
Boiler, J. F. Gray.........
Boiler. W. T. Hopson..
Boiler feeder, G. 8. Neu
Boiler feedjng device, steam, W. Burnham
Bouk, indexed shipping, F. C. Johnson....
Boot crimper, J. Albrecht............ .....
Boot or shoe heels, nail for, H. A. Webster.
Bouquet holder, J. G. 8. Smith
Box. See Cigar box.

Brake. See Wagon brake.
Bricks, machine for elevating and delivering, C.

H. Eichler.......ccoveuviinne vunenns cerineriaes 394,842
Bridge, suspension, E. E. Runyon . 894,940
Bridge, truss, W. M. Parker. 394,877
Broom bridle, H. Moore...... . 391,658
Buckle, trace, J. F. Bartlett.
Buggy curtain fastener, etc., B. R. Daveuport.
Bureau, C. H. French

. 894.858
394,715
394,828
. 894,576
394,748
394,802
. 394,889

Burglar alarm, J. L. Mikich ... 394,707
Burial apparatus, A. R. Young.............. ceeeeens 394,947
Burner. See Gas burner.

Butter printing maching, Black & Stout.... ... eee. 394,753
Button machine, C. J. Coleman........ . .. 394,676
Button setting machine, L. C. Emerson. ... 894,664
Button setting machine, H. Jones.... oo. 394,579
Cable grip, D. A. Tinklepaugh......... . 394,796

Cable roads, yoke frame for, J. Beavor-Webb.....
Calendar, L. J. WOOIS€Y....eevvuierrnnannnn
Calk plate for shoes, Kgllermann & Solveson
Can testing machine, W. H. Smytk.....

Car coupler, 8. Burgess...... . . 394,755
Car coupling, B. Bush...
Car coupling, C. H. Grambs.
Car coupling. S. 8. Lehman..
Car coupling, T. L. McKeen.
Car coupling, F. M. Wilder.... .
Car door fastener, W. E. Heflner. .
Car door holder, freight, S. E. Henry...
Carmotor,street, I. Hodgson
Car mover, A. L. Wiley
Car unloading machine, J. Scully

304,801
394,805
. 894,863

Cars, drawhead for street, Lefman & McAlllsner.
Cars. sliding door for street, P. M. Kling
Carbonating liquids, apparatus for, O. Brunler.
Carpet stretcher and tacker, H. B. Pitner....
Carriage curtain fastening, G. Roeder..

304,777
.......... 304,174
. 394,821
. 894,934
. 394,884
. 394,83
394,705
. 304,711
. 394,790
394,710
394,562

Cart, road, C. Cumings
Cart, road, .. J. Lyman.....

Cart, road, 8. J. McDonald...
Cart, road. W. H. Price......
Carving machine, 8. F. Moore..
Cash carrier apparatus, pneumatic, M. Barri
Cash registering and indicating device, J. L.

TOWDSBIEY . .vvvvvrrinrennienennniiaierrecesssranans 394,894
Cement from lime mud, manufacture of, J. S.

D22 T8 1) 394,663
Chair. See Convertible chair. Mining chair.
Chair, J. Nichols.... 894,599

Checkrein holder, C. Morgel
Cigar box, H. Walker......co.o. veve vevenns
Cigar bunching machine. Abraham & Martin,
Cigar holder, D. B. James........ ..cccuuennnnns
Cigarette machine, Burns & Buckman..
Clam extracts, making, A. H. Bailey.
Clevis, self-adjusting, D. B. Henry.
Clock. C. Bickford
Coat and hat hook. H. B. Baker .. 894,637
Collector, J. Tregoning.. 394,797
Coloring matters, manufacture of, C. Duisberg .. 894,841
Concentrator, J. A. Jones . 394,654
Convertible chair, B. C. Odell..... .o 394,716
Cooler. See Beer cooler.

Coop, brood, J. A. Jackson 394,696
Corset cord fastener, H. A. Blanchard. . 894,817
Cotton gin, G. F. Brott........c.ccoimveeiiininnnan,
Coupling. See Car coupling. Whiffietree coup-

ling.

.. 894,945
.. 394,901
.. 34,575
. 394,808
. 394,928
. 894,816
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l Cuffs, making, J. R. MOrrison.....c.coooeevunnnnn. eees 394,592
Cultivator, J. H. SCOtt..cceverereeerecestsocsocrananes 894,619
Cup. See Oil cup.
Curb stop, Staats & lllingworth................ ceee. 394,783
Cutter. See Gold leaf cutter. Rotary cutter.
Dental anodyne, R. 1. Hunter......... ............ ... 394,693

Desk and card holder, portable, E. P. Glascock.
Dial, timepiece, M. V. B. Kthridge
Digger. See Potato digger.

Display frame, W, W. Ives.......ccceeveerennnn
Ditching machine, C. C. Edwards
Door, adjustable screen, W. Hughes......
Door check, B. A. Mitchell, Jr.........
Door hanger. J. C. & E. A. Haldeman.
Door hanger, E. Y. Moore..
Door hangers, rail support fm.

Door hangers, rail support for, M. C. Rlchurds . 394,611
Drill. See Stone or marble drill.
Drum or radiator, heating, A. Walcott............. 394,899

Dyeing, hollow perforated_tube for, H.F. Lip-

Dyeing machine, H. & J. Hussong..
Electric brake system, Widdifleld & Bowman.
Electric circuit, J. B. Wood

Electric circuitindicator, O. B. Shallenberger..... 394,728
Electric energy, conveying, S. Z. De Ferranti,

394,837, 394,838
A.

Electric lights, support for incandescent,

Electric machine, dynamo, G. W. Riethmann
Electric machinery, dynamo, C. 8. Bradley,

. 394,883

394,818, 394819
... 394,880
. 394,881

Electric meter, Reckenzaun & Pentz
Electric meter, A. Reckenzaun

Electricity by secondary batteries, dlstnbutlon .
. 394,642

of, T. P. Conant........
Electrode for electric batteries, carbon, J. Beat-

Elevator. See Grain elevator.
Elevator, W. E. Nickerson
Elevator guide, L. 8. Graves..
Elevators, speed regulator for. w E. Nickerson
End gate, BE. B. Mode........... covviiiiiinaenns
Engine. See Rotary enmne Steam engine.
Traction engine.
Envelope machine, D. M. Lester.... ..
Feed regulator, boiler, W. O. Gunckel.. . 394,569
Keed water regulator, J. P. Lisk . 394,929
Felt or other like articles, pouncing or finishing
of, H. G. Woleott....coeieiiienn viiienannnnnnnnen 3
Fence making machine, power, E. E. Witter
Fence post, W. Helfenberger et al....
Fence, stake and rail, A.O. Morgan..
Fence, wire, E. C. Jones............. .
Fertilizers, apparatus for, S. V. Mills... .
Fifth wheel for vehicles, R. D. Criswell..
Finger ring, D. Kutner.
Fire alarm circuits, magneto-generator for, W. I..
Denio
Firearm, breech-loading, E. A. Harris .
Firearms, ejector mechanism for breech-loading.
Ellis & Wilkin8on.... cceeeeececneernanee 394,843,
Firearms, load indicator for magazines of, W. R

. 394,586

Fire escape, W. H. Wells
Fire extinguishing apparatus, A. B Grant...
Flood gate, J. Erkmann................
Flooring for buildings, J. Mar tlmler
Fluid meter, C. N. Dutton
Fly trap, C. H. Bennett........ ...ceeeveiievnnnnns
Frame. See Display frame. Lantern frame.
Fruit picker, F. & G. W. Apsley.........c.ccceeeneee
Furnace. See Smoke preventing furnace. Weld-
ing furnace.

Gauge. See Water gauge.
Galvanic battery, R. D. Wright
Game counter, J. A. Yarger
Garment, ventilated, D. W. Crosby
Gas burner, D. Z. Evans

394,670
. 894,900
. 394,55¢

894,645
Gas mains, automatic. cut-off for, G. W. McKen=

394,597

Gas or other fluids, conduit for, C. R. Shepler..... 894,620

Gate. See End gate. Flood gate. -

Gate,J. A. Stevenson........e.ceiiieiieiniiiiennnnen

Gear for roving frames, etc., differential, Law-
80D & DAT...cciiiiiiiiiiieeiiiiiiiiiieeenneinnes

Generator. See Steam generator.

Generators, apparatus for returning water of con-
densation to, W. Irving......ee coveevnn o cenens

Generators, water returning system for, W. Brun-
ham ...,

Glass monument, H. C. Holl.

Glassware, decorating, D. C. Rlpley

Glove fastening, F. J. Martin..... DR TE TT TP ... 594,589

Gold leaf cutter, O’Hara & Kaulfuss. . 3,717

894,736

394,582

894,859

Gold saving apparatus, O. H. Bagley .. . 894,636
Governor, steam engine, E. Huber......... 394,573
Grading and ditching machine, Bennett & Ban-

4T | 394,907
Grading and ditching machme, M. G. Bunnell..... 394,908
Grain binders, tension device for, W. H. Stme . 894,801
Grain elevator, A. Dieffenbach....... cenrenes .. 394,560
Grain meter, automatic, Springer & Kent.. . 394,665
Grain meter, rotary, J. H. Richford................ 394,938
Grate, heating and ventilating, E. A. Jackson..... 394,653
Grating and slicing device, J. Distelhorst.. .. 394,759
Grinding and mixing mill, G. Hughes... Leee 394,771
Grip tester or similar coin-controlled device, P.

Beetz.......... T PPN 394,812
Hanger. See Door hanger.
Harrow, J. G. Bailey............ cessennaccces ... 994,809
Harvester, corn, Lewis & Allen.... .. 394,704
Hat and clothes hook, combined, W. W. Shoe..... 394,792
Hay rake, P. D. Hardy.. . 394,647
Head rest, pocket, A. W. Harnson 394,649

Heater. See Wheat heater.
Hinge, lock, L. W. Nimschke..
Hinge, lock, W. P. Patton ...
Hoe, J. M. Hefner.................
Hoe, vineyard or farm, E. Cartwright
Holder. See Bag holder. Bouquet holder. Car
door holder. Checkrein holder. Cigar holder.
Tool holder. Window shade bracket holder.
Holdback. E. C. Sherwin.......
Hook. See Coat.and hat hook Hat and clothes
hook. Snap hook. Spoon hook.
Hopple, lock, E. L. White
Horse brushing machine, C. Alexanderson.
Hose carriage, M. P. Coleman....... .. PR
Hub attaching device, A. P. Olmstead
Hydrant. R. Hughes. .

. 394,730

.. 394,669
394,902
394,566
394,876
394,652

Ice marker. J. B. Flscher 894,917
Incubators, heat regulator for, W. P. Shepard . 304,886
Indicator. See Street or station indicator.

Ingot forming apparatus, J. Illingworth.......... . 894,695

Jack. See Wagon Jack.
Jacquard machines, wire lift needle for, W.

Wattie . 894,800

Jewelry, plated wire stock for, J. S. Palmer .. 394,603
Joint. See Railway rail joint. -
Kiln. See Pottery kiln. -
Kiln for burning decorated china, c. H. Land ..... 894,581

Kitchen cabinet, F. C. Pershing.....ccc00tieeeaees.. 394,578
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Knitting machine, circular, E. Lippitt..
Lamp, electric arc, R. Schefbauer..
Lamp filler, M. W, Paxson.... ......
Lamp, hanging. F. Rhind..........
Lamp shade, Finn & Sangster.
Lantern frame, C. 1. Mitchell.
Latch, 8. H. Fether..........
FLateh and lock, combined, H. Kendall
I.at.he centers. apparatus for grinding, T. W. R.
MOCADE. tue)eenneeennieieneennseeanseeeennneennes 3%4,786
FLathing, wire cloth, W, Orr...........c.cceeeee. veeee. 394,602
leather staking machine, G. W. Baker ..
Life-line projectiles, hood for, S. Ingersoll.... ...
Lifter. See Household lifter.
T.ock. See Alarm lock. Nut lock. Oar lock.
Locomotive, electric, 8. H. Short.... ...
Loom, hand, C. D. Estes..... .
Loom shuttle, 8. S. Edwards....
Loom stop motion, Tilton & Scott
Looms, pile cutting mechanism for double mle
fabrie, C. Pearson
Mail matter and other packages, fastening for, M

Malting, apparatus for, H. & J. Noth. .
Marking, tablet for indelible ink, W. A. Weed....
Mechanical movement, D. M. Lester. .

Metal wheel, G. Seymour
Metals, flux to be used for the refining of, 8. Web-

Meter. See Electric meter.
meter. Oscillating meter.

Mill. See Grinding and mixing mill.
Rolling mill.

Mills, elevator and separator for, J. R. Benyon....

Mining chair and indicating mechanism, J. Tre-
WeeK....ooiiiiiiiieiiiiiiieie e . .. 394,94

Mining skip, L. 8. Woodbury N ... 394,633

Moulding machine, C. L. Goehring........ 394,763 to 394.765

Mortising machine, F. V. Phillips.........cccceee.e 394,879

Motor. See Car motor. Water motor.

Music rack for band instruments, W. L. Hendrick 394,856

N#l ingtrument, mechanical, F¥. Stone......... 394,794

Lewps & McCloud... .....cceennnennns

Nail dnvmg implement, J. Patten..

Nail extractor, G. J. Capewell

Nail making and distributing machine, F. F. Ray-

394,609,

Fluid meter. Grain

Roller mill.

394,813

Nails, machine for making cus, F. Allison.. .
Needles, machine for cutting offblanks for. E. S

Parsons
Nut lock, W. 0. H. Ayars.
Oar lock, W. R. Briggs..
Oil cup, L. B. Bailey.....

Oscillating meter, C. N. Dutton
Overseaming fabries, J. M. Merrow........... 394,783
Overstitching the edge of fabrics, machine for, J.

M. Merrow ... 8947
Packing, metallic, J. Patten . 894,789

Paint compound, A. M. French
Paper bag, R. A. Cooney......
Paving block, 8. M. Hoyt.
Peas, machine for shelling, 8. Wilson..
Pen, fountain ruling, J. G. Zwicker
Pencils or crayons, composition of matter for
marking, C. M. Requa........c.cocvvieee covnnenn
Pipe. See Blow pipe.
Pipe for steam circuits, return, W. Burnham...... 834,823
Planter, cotton, J. T. Gantt.......
Planter, potato, T. G. McConnell.
Plow, hand, P. D. Graham.......
Pole, vehicle. W. 8. Tripp......
Post. SeeF'ence.post.
Potato digger, J. N. Mundell...
Pottery kiln, A. Snow
Press. See Baling press.
Printing machine, J. Kellér
Projectile, Bischoff & Mieg.....
Propeller, buoyant, F. M. Smith..
Propeller for vessels, chain, F."M. Smith.
Pulley, band, J. J. McErlain............... .
Pulleys, slip collar for, C. W. Shartle
Pump, W. Keast
Pump, bilge. N. Richardson.
Pumps, valve for steam, E. A. Marsh
Push button, electric, A. J. Hoyt.........
Rack. See Music rack. Show rack.
Rail joint union. W. Lowe.............
Rail joints, splice bar for, T. S. Wilkm .
Railway crossing, J. T. Mabbey

Railway frog, Brice & Smith... . 394,754
Railway rail joint, G. F. Gage . 894,761
Railway rails, cushion plate for, T. A. Davies..... 394,679

Railway spike, T. A. Davies... .
Railway switch, P. De Long.. . 344,681
Railway switch, H. K. Whitner.. .. 394,744
Rallway switch pivotal tie rods. cllp for, A. A.
. 894,943
894,738

. 394,678

Railway tie, metallic, G. W. Thompson..

Railways, automatic switch for street, ’I‘. w.

Railways, street or station 1ndicamor for, A. E.
Cucuel....

Rake. See Hay rake.

Regulator. See Feed regulator. Feed waterregu-
lator. Temperature regulator. Watch regu-
lator.

Ring. See Finger ring.

Rivet set and header, W. Lowe................ wenne

Rivet setting machine, C. M. Platt.

Rivet setting machine, A. M. White..

Roadway or pavement, G. 8. Lee...

Roller mill, J: R. Beynon.......... :

Rolling car wheels, machine for, H W.

Rolling mill, W. H. Appleton

304,179
.y 394,723
394,743
.. 394,583
.. 394,814
. 394,565
. 894,635

Rotary cutter, G. H. Wesseling... 394,303
Rotary engine, J. M. Farmer..... . 394,684
Rotary engine, R. H. Heenan 394,922

Ruling machines, attachment for paper,
Schwemlein ..
Sash balance, J. H. Jenkins
Sash fastener, J. J. Reed..
S8aw swaging device, L. O. Harns
Scaffold and fire escape, convertible. L. Maurer
Sewing machines, barring device for buttonhole.
W. A. Knight
Shade fixture, M. Thiel
Shears for cutting oval plates, P. H. Laufman,

.. 394,941
.. 394,698
. 3,570
. 394,781

Show rack, T. F. McGann. .
Sifter, household, R. Kaiser........ .
Signaling apparatus, electric, G. F. Milliken.......
Silk and method of and apparatus for making the
same, artificial, H. De Chardonnet..............
Skirt supporting spring, I.. Moschcowitz. .. 394,593
Sleigh, A. H. S8awyer ......
Smoke preventing furnace, D. P. Kayner..
Snap hook, C. E. McClintock.... .. ....
Soap manufacture, M. O’Hara........
Sodawater apparatus, Cleeve & Parker

.. 894,660

. 394,834
394,840

Soldering in vacuo, machine for, W. R. Drueck....

Spoon hook, J. Wood............ ee ereeeen veneeaens

Spring. See Skirt supporting spring. Wagon bols-
ter spring.

Station indicators, device for actuating, W. A.

Stay, garment, S. S. Williamson...
Steam engine, J. T. Case.
Steam engine, double-acting, J 'l‘ Case
Steam generator, H. H. Hyland
Steam generators, device for feeding water to.
W.Burnham.........co. coiiieiiiiiiiiiinnnnnnne.
Steam generators, water raising connection for,
W.Burnham........coeeevvviiiiiiannnennns 394,822,
Steam generators, water returning appliance for,
W. Burnham........ccceeieennnninniniones
Steam jacket connection, W. Burnham.
Stenciling machine, J. A. C. Hamill...
Stereotype finishing machine, C. T. Murray.
Stone or marble drill, R. A. McHenry...
Store service apparatus, J. T. Cowley.......
Stove for cars, steamboats, etc., M. L. Teaff...
Stove lid, W. A. Martel.........ccccuuvennnes
Stoves, summer piece for, J. H. Keyser.
Strainer, milk, G. Trubel ....
Strap connection, C. J. Luce.
Straw stacker, G. W. Stephan . .
Street or station indicatorand card displaying de-
vice, W. A. Turner . .
Suspender end, Pell & Knox
Switch. See Railway switch.
Switch or circuit changer, W. W. Griscom..
Telegraphy. P. F. Jamieson.................
Telephone exchange system, J. F. Casey.... .
Telephone exchange system, Durant & Bailey....

394,824

394,830
. 394,825
. 394,690
.. 394,504
. 394,787
894,885
.. 394,795

394,706

394,914
Telephone system, J. F. Casey .. 394,832
Temperature regulator, L. F. Easton...... . 394,568

Tie. See Railway tie.
Tile, glass, W. Buttler.
Tongue support, J. M. Barr .
Tongue support, W. D. Napier.
Top prop, L. Anderson.......
Tool holder, electro-therapeutic, A. H. Bacon
Traction engine, G. T. Glover
Tramway, electric, M. H. Smith. .
Tramway, rope, J. W. Reno..........c.........

.. 394,910
394,752

Trap. See Fly trap.
Treadle,J. H. Whitney........cccoevvvniennnnnn venen 394,626

Tubes, machine for expanding and trimming, J.

Andersen
Type writing machine, F. H. Perry
Upholstering, chairs, F. G. Johnson
Valve for radiators, air, J. L. Judg..
Valve, steam engine, J. P. Lisk
Vehicle, electro-magnetically propelled, W. L

.. 394,548
.. 394,607
. 394,578
894,860
. 394,930

Stevens . @sseane sacessearasnsonsesens.an . 394,735
Vehicle spring attachment, M. V. B. Waldorf. 894,624
Vehicle top, A. Woeber........c..e.evveisee vovnnnn .. 394,804
Vehicle, two-wheeled, J. P. Barker .. 394,761
Vehicle wheel, G. Olsen..............ceeuuvunenns . 394,718

Vehicles, driving gear for -electro-magnetically

propelled, W. I.; Stevens
Vehicles, platform spring for, S. R. Gardner
Velocipede, G. Staeber.
Veneer from Iogs. machine for cutting, F. L. Wll-

394,734
394,686
- 394,890

Vending apparatus, H. Bailey.
Ventilator, F. G. Johnson
Vise, E. Stoecklin
Wagon bolster spring, L. Pulliam.
Wagon brake, H. W. Falk........
Wagon jack, W. T. Brown.......
‘Washing machine, D. H. Benjamin..
Washing machine, W. J. Davidson..
Washine machine, C. Hammons
‘Watch regulator, E. F. L. Grandjean.
Watch, stop. A. L. Piquet
Water by steam, apparatus for raising, W. Bum-

. 394,826
394,870
394,740

Water gauge, F. .. McGahan..
Water motor, H. E. Trumble
Watering troughs, device for heating, D. J Ha.d-
... 894,689
Weather strip, J. Lathrop.. 394,864
Weighing apparatus, J. Marquardt . 894,869
Welding apparatus, portable electric, E. ’I‘hom-

Welding furnace, H. C. P. Le Pan........ .
‘Well sinking machine, Overton & Ingersol],

Wheat heater or temperer, W. N. Schindler.. . 894,618

Wheel. See Barrow wheel. Fifth wheel. Metal
wheel. Vehicle wheel.

Wheel making machine, A. E. Quintal.............. 394,608

Whiffletree coupling, S. Beers................
Window shade bracket holder, A. B. Dunkle
Wire stretcher, A. J. Burbank..
Wood carving and moulding machme. C. L.

Goehring
Wood, machine for cutting s.nd shaping, C L.

Goehring
‘Wood or other material, producing figures on the

surface of, C: L. Goehring.............iev oeeee. 894,767
Wool drying apparatus, Nelson & Bowen. .394,713 394,714
Wrapping machine, package, W. 8. Jarboe........ 394,172

Writing on unruled paper, apparatus to aid in, E.
P. Glascock.......

DESIGNS.

Bicycle frame, J. M. Starley
Bracket, C. H. Harkins

Cash register cabinet, W. G. 8chickner.............. 18,819
Casket handle, D. Leonard.......... N 18,816
Curtains, draperies, etc., fabric for, C. Wheeler.... 18,828
Handle for cutlery, F. R. Kaldenberg 18,815
Watch bridge. C. W. Ward.. 18,821, 18,822
Watch case, F. & H. Parker 18,817
Weighing machine case, H. A. Schneekloth..... .. 18,818
TRADE MARKS.
Bitters, W. F. Colby.......c.cevinnnnnnnn o eeeenanaaes 16,101

Canned salmon, Aleutian Islands Fishing and Min-
ing COMPANY....cc. ceviiriiiiennnnnnnenennneeennns
Coffee, compound for mixing with, G. Dey..
Extracts for food, flavoring, J. B. Clark.
Flour, wheat, Smith & Frantz.
0il, cylinder, F. B. Hower...
Perfumery, Foote & Jenks..
Pianoforti and pianinos, C. Bechstein
Sardines, F. Relset

Soap, A. Marsh...... . .. 16,105
Typewriting machines, ribbons for, J. Uuderwood
& Co............ moeecccessescanes or, veesesenssennans 16,108

A printed copy of the specification and drawing of
any patent in the foregoing list will be furnished from
this office for 25 cents. In ordering please state the
name and number of the patent desired, and remit to
Munn & Co., 31 Broadway. New York.

Canadian Patents may now be obtained by the
inventorsfor any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40
each. If 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, each insertion « « = ;? cents nline.
Back Page, each insertion « « « 00 a line.

The above are charges.-per agate line—about eight
words per line. This notice shows tae width of the line,
and issetin 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 ’l‘hursday morn-
ing to appear in next issue.

WWHITALL'S PLANISPHERES name and lo-

cate all Planets, Stars, and Constellations visible

nta. given minute of time. Write for circular. WM,
3 OPER, Man’g, 307 Race Street, Phﬂadelphm, Pa.

THE ARMSTRONG MF@. CO.

BRIDCGEPORT, CONN.
WATER, GAS AND STEAM FITTERS’ TOOLS.

Stocks andDiesfor Pipe, Bolts, and Brass Pipe,
Wrenches, Pipe Vises, Pipe Cutters, etc.
Catalogues sent free on application.

}LOWEKS 8. EXHAUSTERS

JEATING FURNACES, HAND BLOWERS:
N 5 _)\ND BL}\CKSMITH DRILLS.

S EORGE 7y

FALO Ny

T“E “ E s s “PURE AIR”
A'I‘
This stove wil] run all wi/nwr on one-half
a ton of coal or one cord of wood. Six
guarts of chestnut coal runs it 24 hours.
t will save its cost in one winter. It will
heat an ordinary room in 20 minutes from
i lighting the match and will carryfire 10 to
& 20 hours without attention. It heats by
circulation and makesthe temperature of
the room uniform throughout. §¥ Send
for catalogue of Furnaces. Stoves, etc.
HES TOVE WORKS
285 Franklin Street, CHICAGO, ILL,

LATHES &

F UH BIITTING IRREGULAR

EER CUTTING MACHIN|
HANDLE AND NULLING LATHES.
MILLING, MORTISING GEAR K KEY SEAT
CUTTING MACHINES, STAVE HEADING
AND SHINGLE MACHINES,
MANUFACTURED BY THE -
] cn

|.E.MERRITT MAG
LOCKPORT N.Y.U.S.A.

91 & 92 WATER STREET,
Pittsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WHLLS
for_either Gas, Oil, Water, or Mineral
Tests, Boilers, Engmes, Pipe,
Cordage, Drillin, Tools, ete.
INustrated catalogue, price
lists and discount sheets
on request.

The “JUNIOR™

LUNKENHEIMER’S
Single Connection

Sight Feed Lubricator

Speciall&NdapteEfor .
PORTA”BLE‘ GINES, STEAM
PUMPS, ETC.
Works on either side of throt-
tle. Simple, Relinble,
d Low Priced.

Address

Cincinnati Brass Works,
CINCINNATI, O.

The BISHOP GUTTA-PERCHA CO. has add-
ed to their works an independent_ plant, with latest,
improved and special machinery for insulating wires
with India rubber and its compounds. The Bishop

dpauy makes no (80 cnlle(%} chea%’goods, but sells

!
1 )
‘
i
i

goods cheap. EED, Manager,
East 25th Street, New York.

.| SEBASTIAN,MAY &C0'S

Improved Scrow Cutting

Power LA ILES
Power :

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-

teurs’ outfits. Lathes-on trial.
Cataloguesmailed on application.

165 W. 2d St., Cincinnati, O.

Rice Automatic Engine

WITHOUT 1TS EQUAL FOR
CLOSE REGULATION,
ECONOMY OF FUEL,
DURABILITY,
BEAUTY OF CONSTRUCTION.

High Pressure Compound (ondensing Engines

10 to 300 Horse Power,

The J. T. NOYE MFG. CO., Buffalo, N. Y., U S A.

SECTIONAL
INSULATED AIR

COVERINGS

FOR
IPE .
QILERS])RUM”

AND ALL OTHER
Hn'r & COLD sum\czs

s Pty

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four

engravings. Contained in SCIENTIFIO AMERICAN SUP-
PLEMENT, §9. Price 10 cents. To be had at this office
and of all newsdealers.

Smms & Browi Co.

'{l ﬂM&%‘& nmggu (39

£33
mR g
£
S w
8.8
252
g%
=53]
§o.n
& g
-]
u e
E FPERFLCT SCREWS AT A S\NGLE CUuT

Wiley & Russell Mfg. Co., Greenfield, Mass.

GUILD & GARRISON

Y., U. 8. A,
Builders of Stenm Pumps for Ln}mds or Semi-liquids.

John A. MGCBIIII&" & (Cp, PITISBURGH,

Steam Pipe and Boiler
COVERINGS

Hot Blast _Asbestos Cement,; Mineral Wool
and Hair-Felt Coverings of every descrip-
tion. The above cut shows REED’S CELE-
BRATED SECTIONAL COVERING.

High Grade Vacuum Pumps, Filter Preu; Pumps,
ir essors, Acid Blowers umps,
Agitators. Condensers for Pans, l'ingines,

Steam
umps, Vacuum Apparatus. etc. :

Pmching Presses
lllEs AND DTHEH 'I'IIlllS’

Branch Office and Factory, 203, 205 & 207 Center ét., N. Y.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines. Diamond Drilling and General

Machinery. Flour Mill Rolls Ground and Grooved..

‘ “G!FULAS FORGES, FURNM:ES %c.
XHAUSTERS STEAM FANS

Diamond

Encyclo- Book free,
pe:i?; of: ‘Drills and 25¢. for
s 700 Engrav Lightning mailing it.
ings of Hydraulic American
WELL ELL Woll Works
TOOLS, Machines

Aurora, I
Branch House: 11 and 13 S. Canal St.. Chicago, s,

© 1889 SCIENTIFIC AMERICAN, INC.

ELECTRIC LIGHT AND POWER.

Edco system of Arc and Incandescent Lighting. Di-
rect or in connection with the Storage Batteries of the
Electrical Aecumulator Co. Dyrnamos, Motors, Lamps,
Batteries, and General Electrical Su(g

RO DYNA (‘OMP

12:34 Carter Street, l’hiladelnlliu, Y pa.
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HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, Pa., U. S, A.
2 Our new and Revised Catalogue of Practical and
8cientific Books, 80 pagese, 8vo, and our other Catalogues
und Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
tx:i any one in any part of the world who will furnish his

address.

Use Adamam Wall Plaster

—IT 18—

Hard, Dense & Adhesive

—DOES NOT— -
CHECK or CRACK.
It is impervious to wind,

water, and disease germs.
Tt dries in a few hours.
It can be applied in any
kind of weather,

It is in general use. Licen=
ses granted for the mix-
ing, nsmg and selling.

dress,

A]]AMANT MFG 00, = = SEnEsE  e, N. Y.

lNFUﬂOR,IAL EARTH.—Finest and largest de-

posit known. Nearly 250 acres, on navigable water,
convenient to Baltimore, Philadelphia, and -New York.
Fine farming land. Address, P. O. Box 787, Baltimore,Md.

OTTO GAS ENGINES.

Over 25,000 Sold.

Horizontnl ..... Otto ...Gas Engines.
Vertical......... Otto....Gas Engines.
Twin Cylinder.. Otto...‘(}as ngines,
Combined gnag 3121;3:.8
i Gas-Engine
Combined .. g a.:g D;'Jr%am gs
OTTO GAS ENGINE WORKS,
CHICAGO, PHILADELPHIA.

New York Agency,
18 Vesey Street.

UFACTURED BY MUNSON BROTHERS,
UTICA, N, Y., U. S, A,

MUNSON'S. PORTABLE - MILLS,
AND MILL FURNISHINGS,

JAMES B. EADS.—AN ACCOUNT OF

thelife and labors of this eminent engineer, Witha
t.  Coptained in SCIENTIFiC AMERICAN SUPPLE-
MENT, No. -10 cents.

'y 9. To be had at this
office axrd from a1l newsdealers.

BARREL, KEG,
Hogshead,
AND

STAVE MACHINERY.

Over 50 varieties manu-
factured by

E. & B. HOLMES,

Chamfering, Howeling, and Croring.  BUFFALO, N. Y
SEAMLESS TUBES.—DESCRIPTION

of the various processes of manufacture; with 44 figures

i]]nstratlve of the apparatus used. ontained in SCIEN-

CAN' UPPLEMENT No. JS. Price ;10
cents. To be had at this office and from all news-
dealers.

BALL ENGINE Co.

MANUFACTURLRS OF

AUTOMATIC CUT-OFF ENGINES

For Electric Lighting, Tex-
tile and Paper Manufactur-
= ing, and all purposes where
a close governing enging is
indispensable,

MECHANICAL DRAWING.

ByProf. C. W. MacCord, of the Stevens Institute
of Technology. A series of new, original, and
practical lessons in mechanical drawing, accom-
panied by carefully prepared examples for prac-
tice, with directions, all of simple and plain cha-
racter, intended to enable any persom, young or
old, skilled or unskilled, to acquire the art of
drawing. No expensive instruments are involved.
Any person with slate or paper may rapidly learn.
The series embodies the most abundant illustra-
tions for all descriptions of drawing, and forms the
most valuable treatise upon the subject ever pub-
lished, aswell as the cheapest. The series is illus-
trated by upward of 450 special engravings, and
forms a large quarto book of over one hundred
pages, uniform in size with the SCIENTIFIC AMER-
ICAN. Price, stitched in paper, $2.50; bound in
handsome stiff covers, $3.50. Sent by mail to any
address on receipt of price.

For the convenience of those who do not wish to
purchase the entire series at once, we would state
that these valuable lessons in mechanical drawing
may also be had in the separate numbers of SUP-
PLl@ngiNT, at ten cents each. By ordering one or

“Aumbers at a time, the learner in drawing
may gi.ipply himself withfresh instructions as fast
as hig practice requires. These lessons are publish-
ed successively in *1, *3, *4, *6, *8, *9, *12,
*14, *16, *18, *20, *22, *21, *26, *28, *30,
*32, *36, *37, *38, *39, *40, *41, *42, *43,
*44, *45, *46,*4'7,*48, *49, *50, *51, *52, | O
*53, *54, *56, *58, *60, *62, *65, *69, *74,
*78, *84, *91, *94, *100, *101, *103, *104,
*105, *106, *107, *108, *134, *141, *174,
*176, *178.  yog sALE BY

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

by Prex’s Par, Iurroven
qummvxn Eaxz Drums,
the rpars heard d diintly

Gomforhbls, invisible. Illustrated book &
call on I, HISCOX, 853 Broadway, N. Y, Nlma ppet

JouN H. CHEEVER, Treas. Branches:—W. D. Allen &
Summer St., Boston; Post & Co., Cin., O.

RUBBER BELTING, PACKINGC, HOSE.

Oldest and Larzest Manufacturers in the United States of

VIII.GANIZEI) RUBBER FABRICS

For Mechanical Purposes,
Air Bralxze Hose
A SPECIALTY.

RUBBER MATS,

RUBBER MATTING,

- AND STAIR TREADS. -
NEW YORK BELTING & PACKING CO., 16 PARK ROW, N. Y.

Co., 151 Lake 8t., Chicago; 308 Chestnut St., Phila.; 52

Buropean Branch, Pickhuben '5 Ha.mburiz (Freihafengebiet), Germany.

AN
AN FEaAER

UTOMAT -
The R N n E N G | N ﬁlghest duty, leccocml)"nllry.Oth dural
henix Iron Co. Trenton, N, J., M’f'ri
I F. VAN WINKLE, Agt., 91 Liberty St. .N. Y.

ATIR BRUSEL

Applies llquid color b, g a jet of
silver, and special
ranklin and Ameri-

can Institutes.  Saves 75 per
§ ceut. of time in shading technical
drawings. The crayon, ink, or
water color portrait artist finds
his labor lessene , hig pictures improved, and his profits
increased by using the Air Brush, Wrwe for illustrated
pamphlet. 1t tells how to earn a livi

Air Brush Mfg. Co., 67 Nassau St., Rockford, Il

Business. Will furnish eapital to build pat’d specialties
or ma.chlnery Jas. Aitchison, Center St., Cleveland, O.

THE RIGI!ARDS OIL ENGINE

safest, Most Economical, and
Most Convenient Engine. No Boiler,
no Steam, no Coal, no Ashes, no Danger,
no Extra Insurance, no_Engineer, an
next to no Attendance. Started instant-
... 1y With a match. Speed and fuel com-
pletely regulated by the governor.
All expense ceases when the engine
stoilis AMT ‘ON

IL P WE
ﬁo e Mnnul‘ncturers,

Binghamton, N s, A

PANAMA CANAL, WORK ON THE.

Y., U.
—An elaborate paper on t,he present status of the work
on this important engineering enterprise, with a descrip-
tion of the oposed provlslonal lock canal, with 9 illus-
trations. tained in SCIENTIFIC AMERICAN SUP-
PLFEMENT, No 636. Price 1 cents. Tobe hadatt is
office and from all newsdealers.

0IL ENGINES,

or Printers, Steam Yachts.

mping water, sawing wood,

ng ice-cream, Carpen-

ters, Mechanics. 1to8 H.P.

Fuel, Kerosene. No dust.

Automatic in fuel and water
supply. Illustrated Cata-

logue free. See illustrated

notice in Sci. Am. Aug. 4,1838

SSHIPMAN ENGINE CO.
R Pear} St., Boston, Mass.

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
illustration of eold house for g serving frait fro
season to season. The air is kept dry and pure th:ough.
out the year at a temperature of from 34° to 36°. Cf -
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 1 8
Price 10 cents. To be had at this office and of all news-~

m

Scientific ook (jatalogue

‘RECENTLY PUBLISHED.

Ournew catalogue containing over 100 pages, includ-
ing works ou more than fifty different subjects. Will by
mailed free to any address on application.

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

TR QI LAMPS HAYE NO EQUAL

(\/IEWS oraiL SUBJE(TC

.it
EASTERN PRICES GUARANTEED
SINE FOR TATALUGUE

L. MANA
88 MADISON s7CHICAGO ILL

AMERICAN MILL METHODS —A
{)s.per by Louis H. Gibson, giving a popular description of

he method of making fiour at the present time. Con-
tained In SCIENTIFIC AMERICAN SUPPLEMENT, No.
635. Price 10 cents. Tg be bad at this office and from
all newsdealers.

METAL AND
W Ker: '
od_Wor R BCROLL SAWE,
MORTISERS.
Lathes, Formers, M
lrcnllr Saws,
CABRY IN S8TOCK _ALL THE

Foot Power
Machines,

DIN
m.VERY LOW PRIGES'

Send stamps for ge illus. catalogue

ers.

a,__g ohn mson (5‘8

57 State ‘ltreet, CHICA

For

HARRISON CONVEYOR!

Sting Orain, Coal, Sand, Clay, Tan Bark, Glnders, Ores, Seeds, &¢.
%Sﬁg.l BORDEN, SELLECK & CO.,

Sole
Manu’f’ers,

$Chicago, liL

Thermostatl
Positive in its action.

2 SAVING

KEasily tes
writers. The J. C. Mackey Co., 76-80 S80. Water St., Syracuse, N. Y.,

TELI MACKEY AUTOMATIO SPRINKLER

Fire Alarm operated by Electricit
2 o, + P Y. Ye

o attendance required. KEndorsed {:]yslhider-

No. 11 PLANER & MATCHER

Double Belted and Geared
ower Roils.

Special Machinery for Car

Work and the latest im-

proved Woodworking Ma-
chinery of all kinds. -

C. B. ROGERS & CO.

Norwich, Conn.
109 Liberty Street,
New York.

TI‘.LESCO PE For Sale. Ten-inch silver glass equa-
torial mount. F.M. B., 257 8. Market, Springfield, O.

CLARK’S NOISELESS RUBBER WHEELS

No More Splintered Floors.
Different Styles. Catalogue Free.

Geo. P. Clark, BoxL.Windsor Locks, Ct.

THE NEW CROTON AQUEDUCT.—
Detailed desmPtion of the great aqueduct now bein,
constructed to increase the water snpply of New Yor
(,‘lty and also of the great dam which it is proposed to

build across the Croton River, at Quaker Bridge. h
engravings and a map. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 558. Price 10 cents. To be
had at this office and from all newsdealers. R

DEMAND THIS: PUMP_
OF YOUR
DEALER.

OR WRITE
" TO US FOR PRICESS
VanDuzen's PATENT

VanDuzeN & TlFT

SOLE MAKERS
O"ﬁ i

INCINNATI,
ERFEGT PER
P gwsPAPER | [

The Koch Patent File, for preservlnz newspapers, Mag-
azines, and pamphlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMFKNT can be
BlH)D“ed for, the low prlce of $1.50 by mail, or $1.25 at the

paper, . board sldes ; inscription

The CUSHNMAN Patent
3 Pinion Geared Scroll Chucks
with their latest improvements
are unexcelled. Made in all sizes
fil from 23 inch to 12 inch diameter,
h and are sold by the trade all over
¥ the world.
i3 Manufactured by
The Cushman Chuck Co.,

Hm ttord, Conn.

Square, Oval, or RoundSmooth Holes.
For carpenter. cabinet, and pattern work, %
malled free. Bridge, ort,
17 Maiden Lane, N.

I in. 50c., 4.00,
B I Gun Implement Co.,

PULLEYS

Cheapest, Lightest, and Best, Made by
s Hardwood Split P. Co.. Menasha, Wis.

roposnls for Materials required for use in
the Construction of the U. S, Monitor

¢ Monadnock.”” -NAVY DEPARTMENT Washington.
December 12, 1883.  Sealed proposals, in duplicate, will be
received at this Department until 12 o’clock noon, on
Wedresday, the 23d day of January, 1889, at which time
and place they will be oFened in the' presence of attend-
ing bidders, for furnishing the materials required, un-
der the Bureau of Construction and Repair, for use in
the construction ot said Monitor, and for the deiivery
of the same_ at such place or places within the Navy
Yard, Mare Island, Cal., us the Commandsnt of that
Yard' may direct. *Printed schedules of the materials
required, arrangedlin classes and particularly described.
blank forms on which prcposals must be made, and all
other information essential to tidders, can be obtained
by regular dealers in, or manufacturers of, the materl
als required, on apghcatlon £0 the Commandant of said
Navy ard. or to the Chief of the Bureau of Construc-
tion and Repair, Navy Department. Propbsals ma; be
made for one or more of the classes as designated in
the schedule. but no bid for a portion of &, g class will
be considered. Proposals must be inolosed in sealed
envelopes marked “ Proposals for Materials for the
V. 8. Monitor * Monadnock.’’”’ and addressed to the
Secretary of the Navy, Navy Department, Washington,
D. C. The Secretary of the Na?v reserves the right to

wajve defects in form and to reject any or all bids, as,

in his judgment, the interests of the Government may
require,

WILLIAM C. WHITNEY, Secretary of the Navy.

ARCHITEGTURAL  BOOKS.

Useful, Beautiful, and Cheap.

To any person about to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for a 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 SCIENTIFIO
AMERIOAN. )

The information 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. T;
colored plates of the elevation, plan, and
ings of almost every class of building, wit.
tion aad approximate cost. i

Four pound volumes are now ready and may be ob-
tained, by mail, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

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

MARVELOUS

MEMORY

DISCOVERY.

A thorough system of memory training.
Wholly unlike artificial systems.
Any book learned in one reading. -
king without notes.
ind wandering cured.

Taught personally or by correspondence.
Great inducements to corresp

Prospectus with opinions of Dr. Wm. A. Hammo nd

the world-famed specialist in Mind Diseases, Dani ei

Greenleaf Thompson, the great Psychologist, J. M.

uckley, D. 1., Editor of the Christian Advocate,

Richard Proctor. the Scientist, Hons. Judge Gib=

son Judah P. Ben}l‘amm. and others, sent post free,
vy Brof. A. LOISETTE, 237 Fifth Ave., N. Y.

T ‘* &
LU, AR OB

EVERY& STEEL SPRINGS. 1

SWISS PATENTS

E. IMER-SCHNEIDER, Solicitor,

GENEVA, SWITZERLAND.
OHICAGO HOROLOGICAL INSTITUTE

v Araw-
specifica-

STEEL WIRE O

Z&L w. 29.5T.

75 Dearborn Street, Chicag 20, ] 111,
Established for giving_Practical and I'echni=
cal Instruction in Watchmaking. Students

can enter this School at any time.

Send for circular
giving terms and full information.

D ]
TROP S GIBING g
oLS 4 L 8

o~

BI LLIN\BS 2 S/PEN‘LJER Lo

HARTFORE C

RAILWAY AND STEAM FITTERS' SUPPLIES
Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS, &c.
JOHN S. URQUHART. 46 Cortiandt St., N. Y.

2nd &< MACHINER

N. Y. Mach’y Depot, Bridge Store 16, Frankfort St., N.Y.

'I'o Electro=Platers.

THE VICTOR DVNAM PLATING MACH|NES
Three sizes, $30, $ %u ‘\ Batteries and mate-
rial for Gold, Sllver. and Nlckel Platin

T H AS HALL, 1Y Bromfield
Send for Illustrated Catalogue.

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

PROVIDENCE. R. I.

%t.. Boston, Mass.

ENS|ONS $0,000,000 for Sol-
iers, Sailors, their widows
or parents. PERSIONS INCREA! Dls tharges pro-

cured. 3#¥ No enslon,noﬂ'm Latestiaw, pamph-
let Free! PATRIOK O'FARRELL, Att'y,Washington,D C.

M Ac I c and STEREQPTICONS for

Pnblic Exhibnions and for

e |(;HT&SLAC|’BARRELMAC
LI ASPECIALTY

- JOHN GRtENWOOD &C
ROCHESTER N.Y

NERY

p——

L A N TE R N s lllustmtl Views

every subject. A
fitable busmess for a
man mth small mpl?la.l Best ap! 17 new vmws.
ctic:
S R Pmﬁom eI

04
Shlladelp m,

BALTIMORE
ac: HEATERS

=8 PLACE

To warm upper and lewer rooms

The Handsomest and Most Ecoe

New and Beantiful Designs.

f
o SCIENTIFIC AMERICA . in gilf. ry for
every one who wishes to preserve the :paper. Address

Tabl
Bchoc'ﬂ ,Club & Parlor Bestout. datar

MUNN & €0., Publishers SOIENTIFIC AMERICAN.

PLAY

logue free. T. 8. DEN1SON,Chicago,Ill.

BRAIDED  PACKING,
CHALMBRS=-=SPENOERE CO., FOO'I'J . 8TH ST,

MILL BOARD,

BRANCHES: Phila, 24 Strawberry St.

SHEATHING,

Chicago, 86 E: Lake St.

PIPE COVERINGS

Made entirely of ASBESTOS.

Absolutely Fire Proof.

N. Y.
Pittshurg, 37 Lewlis Block.

© 1889 SCIENTIFIC AMERICAN, INC.

| [he §cienifi

CEMENT, FIBRE AND SPECIALTIES. |

cientific A merican

PUBLICATIONS FOR 1889.

The prices of the different publicatlons in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.
‘The Scientific American (weekly), one year
The Scientific American Supplement (weekly), one
year. .
The Scientific Amencau. Export Editmn (monthly)
' one year, . 5.
The Scientific Amencan. Axchltects aud Bullders
Edition (monthly), one year. Ce e
COMBINED RA'.[‘ES.
The Scientific Americanand Supplement, . . $7.00
The Scientific American and Architects and Build-
ers Edition, . PR X
The Scientific Ameucan. Supplement and Archi-
tects and Builders Edition, . .
Proportionate Rates for S(a: M onzhc
This includes postage, which we pay. Remit by postal
or express money order, or draft to order of
MUNN & CO. 361 Broadway, New York,

$3.00
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Wovertisements.

Inside Page, each insertion « = = ;5 cents u line.
k Page, each insertion = = - 00 a line.

The above are charges per agate hne—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.

Tu KODAK CAMERA

Makes 100 Instantaneous
Pictures by simply pressing a
button. Anybody can use it who
can wind a watch.
No tripod.L

No focusing.

Rapid Rectilinear
ens. Photograpks
moving objects. n
be used indoors.

Division of Labor
—Operator can finish
his own pictures, or
send them to the fac-
tory to be finished.
Morocco covered Ca-
mera, in handsome
sole leather case,
. d for 100 pictures,
Forfull desciiption of “*Kodak” see S(‘I AM., Sept. 15, 88,

Price, $25.00. Reloading, 8).00.

The Eastman Dry Plate & Film Co.

Roeheater. N. Y. 115 OxfordSt.,London.
Sen@r copy of Kodak Primer with Kodak Photograph.

7 JOHN ST,
NEW YORK,

@, O D IRBRIsOA|

[ODERN 1CE YACHT. — BY

. W. Po¥k. ' A new lmd valuable paper, containing

full practical directions and specifications for the con-

struction of the fastest and best kinds of Ice Yachts of

the latest, most spmved forms. Illustrated with en-

gravings drawn’ to scale, showing the form, position,

apd arrangement of all the parts. Contained in SCIEN—

TIFIC AMERICAN SUPPLEMENT, No. 624. ce 10
cents. To be had at this office and of all newsdealers.

STEREL BALILS.

For Anti-Friction Bearings, of
Best Cast Steel. Hardened,
\ Grouml, and Burnished, from
16 in. to 2 in. diameter.

qf uality and density. of metal,
inun ormity of temper, and in ac-
f curacyand nicety of finish wa.mnt-
ed unequaled.

Sa nd ica~
8 Samples and prices on appl

Simond’s Rolling-Machine Co., Fitehburg, Mass.

VELOCITY OF ICE BOATS. A COLLEC
tion of igteresting letters to the editor of the SCIENTIFIC
AMERICAN on th estion of the speed of lce boats, de.
i why it is that thes safl
1 vhlch propeis them. lllust
with 1) explanatory diagrams. Contained in SCIENTIFIG
AMERICAN SUPPLEMENT, No. 214. Price 10 certs. To
%Ye had at this office and from all newndealers.

: Barnes Foot- Power Machinery

Complete outfits for A ctual Worksno

Business. A customer says: * Consid-
' ering its capacity and the accuracy of
your No. 4 Lathe, [ do'not see how it
<an be produced at such low cost. The
velocipede foot-power is simply ele-
gant. I can turn steadily for a whole
day. and at night feel as little tired
if I had_been_walking around.”

Descrlpnve Price List Free.
. F. & JOHN BA NES CO,

199 RUBY S8T., Rockford, TlL

THE PHONOGRAPH.--A DETAILED

desmnﬁlon of the new and im%oved form of the pho-

n brought out by Edison. With 8 engrav-
ings, (‘omaine N SCIENTIFIO AMERICAN SUPPLE-
MFENT, No. Price 10 cents. To be had at this

office and from all newsdealers.

=S

L AMBRIEAN BBLL THLEPHUNE i

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

| EABLE

MAS DEVUN B Co ¢ ©
LEHIGH AVE & AMERI

PATENTS

- MESSRS. MUNN. & CO..in connection with the publi-
eation of the smmmu-w AMERICAN, continue to ex-
amine improvem and to act as Solicitors of Patents

for Inventors.
ey have had forrt&”
Jacili for t.he

In this #ne of basm A
experience, and now have
preparation of Patent Drawimzs. Specifications, and the
grosecutlou of Applications for Patents in the United
tates, Canada. and Foreign Countries. Messrs Munn &
Co. alse attend to the preparation of Caveats, Cog{gxghts
for: Bopks, Labeis, Reissues. Assignments, and
on Infringements of Patents. All business intrusted to
them ia done with special care and promptness, on very
nnm le terms

AND f'hL .FAY RO A

AL

A pamphlet sent free of charge, on a.pphcauon. con-
taining full information about Patents and how to %
cure them; directions concerning Labels, Copyrights,
Designs, Paténts, Appeals, oissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-

We also send.- 1mof eham, a Synopsis of Foreign Pa-
tent Laws, showing ‘the cost and method of securing
patents.in all the principal countries of the world.

BIUNN & CO., Solicitors ot Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F St.reet, Pa-
cific Building, near 7th Street, Walhlnmn. D.C.

Tm: INTERNATIONAL CYCLOPEDIA

TN, <

learn, and
*104A0d S1Y 8988aa0U] 9BPI|
=AMOUY 8,UBW B JO WINS Y1 0) SPPB IIAIIVY

Even the wisest come toe a Cyclopedia to

IT IS TEE UNIVERSAL EDUCATOR.
WHAT A CYCLOPEDIA MEANS TO ITS POSSESSOR:

All Knowledge Held Up as in n Mirror.
The l.ives of lllustrious Men Presented as Examples.
Help_in Every Kind of Study.
The G iences Expl ained.
reat Religions Defined.
11 History Cl'ysmllized.
Ever

reat

AGENTS WANTED.

The Money Made in Selling Know= Mau His Own Lawyer, and
very Family Its Own P ’hyslcmn.

ledge is The Best Money in the World._&8
very Quesllon Answered, a

DODD, MEAD & COMPANY, Publihers, === e o Breey Fro bl Safred.

"!5 \TI LM\E%\
“Re L SNLASR

COPPER TUBES,
SHEETBRASS BRAGTWIR

HYATT LTERS

The Franklin Institute of Philadelphia has awarded
The Scott l.egacy Premium Medal to this Com-
pany for the adaptability of their system to the
Purification of Water Supplies of Citles.

LONG BRANCH, NEW JERSEY,

NEWPORT, RHODE ISLAND,
ATLANTA, GEORGIA,

and over 20 cities and towns have adopted this
system, which-is the only successful legitimate one,

We have suits against the National, Jewell, and other
Companies who infringe our patents.

HYATT PURE WATER COMPANY,
18 Cortlandt Street, New York City.

HOTOGRAPHIC OUTFITS % cur.

Mieroscopes, Telescopes, Spectacles, Barameters, Lant em
Stides, W.H. WALYSLEY
Tlus. price list free. Send for Special Bargam bun

L}

NLWVLLFORD CONN 4

<

| <

EIrMIGS LiITHosEN <

LITHOGEN PRIME
-SILEX FLINT

JILICATE
R. WOOD ST
AND FED SPAR.

STANDARD TOOL CO.

ATEIOL,, MASS.
] MANUFACTURERS O

The Celebrated Chaplin Try and Center 5quare, Standard Steel Rules,
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved

Surface Ga es, Bevél Protractors, D%pth Gauges, Screw
Center Gauges, Hardened Steel Squares,
Graduubed Steel Squares, Spring Cali
Pliers, Straight Edges, etc., ete.

WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE.
THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to ;})‘regare the gelatine pad and algo the aniiineink
by whic © copies are made; how to apply the written
letter to the ; how to take off copies of the letter.
ontained in cnw'rmm AMERICAN SUPPLEMENT, NO.
38. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

DELAFIELD’S PAT. SAW CLAMP

i -
g ‘umnm|n||m|umnl‘

ers,

With saw for cutting metals.
hack-saw blades:

Saves all the broken
In use over two years in all parts of
the countr{h The new clumi]is have the edges evelled
that hold the s aw. with one blade, 50 cents.
Extrabladess$; x” Ve Star,” 7 cents each, 70cents per
dozen.by mail. xf" *“Stubs,” 35’ cents each,
% Discount to dealers,
()ltO’l‘()N MFG. WORKS, Noroton, Conn.

INVENTORS and others desiring new articles manufac-
turedand introduced, address P. O. Box 86, Cleveland, O.

PEDERSEN'S PATENT BIT-BRACES

With Ratchet and without. In every style and grade of finish. Nickel-plated

ED and polished. Cherry, black walnut, cocobola, and lignumvitae
PEDERSEN’S P yil ds and handles. €
PATENT An Indispensable Tool to every Practical Carpenter and Builder

Ask for them at the nearest hardware store; if not in
stock, send to

AMERICAN BIT-BRACE CO.
122,124 & 126 Washington St., Buffalo, N. Y.

The Boomer & Boschert Presses

RATCHET
BIT-BRACE

————
0il Press.

Leather Press.

B aling Pren.
Wemakea great variety of Presses, both screw and knuckle jolnt with powers of from 50 to 700 tons, with move-
ment of platens from one inch to six feet or more, to work by hand or power, and at any speed required.

BOOMER & BOSCHERT PRESS CO.,
196 WATHER STREHET,

Cider Press,

SBEND FOR CATALOGURE. SYRACUSE, N. Y., U. S. A.

© 1889 SCIENTIFIC AMERICAN, INC.

OVRACUSE NALLEABLE IRONWORKS

W E BULRND FROP

NATURAL GAS INDUSTRY AT PITTS-
burg, Pa—A brief history of the Chartiers Valle
Skt o IRl sl Do
ENT, . .
To be had at this officeand from aﬂl nevzsde;lggsl.ocems

Shepard’s New $60 Screw-Cutting Foot Lathe

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

Lathes on trial. lathes on
paym

Send for catalogue of Outfits
for Amateursor Artisans.
Address H, L. SHEPARD,

AGENT,
134 East 2d Street.
Cincinnati, Ohio.

PETROLEUM BOAT. DESCRIPTION
of a petroleum motor devised by Mr. Lenoir for the
With 2 figures. Contained

SUPPLEMENT, No. 637,
To be had at this office and from all

ARTESIAN

Gap Lathe, 8125.

ropulsion of small boats.
ICIENTIFIC AMERICAN
Price 10 cents.
newsdealers.

600 ft. Send 6 cents for illustrated

catalogue. Pierce Arteaian

and 0il Well Slﬁr §Co.,
80 Beaver Street, ork.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 Ib.
pressure. Send for Lists.

AND, BURR & C
614 and 616 Market St., Philadeiphia. Pa. &
TEE

Seientific Jdmerican
The Most P:;iﬁ: ::;:if;fl;a;:: ‘:1; the World.

Only $3.00n Year. lncludin
52 Numbers a

Postage. Weekly.
ear.

This widely circulated and splendidly llustrated
paper 18 published 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 Inventions. Novelties in Mechanics, Manufuctures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural Bistory, ete.
Complete List of Patents each week.

Terms of Subscriptiorn.—One copy of the SCIEN-
TIFIC-AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-
lishers; six momn hs, $1.50; three months, $1.0C.

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

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

able to
MOUITIT & CO.,
361 Broadway, New York.
—_—e—————

TE R

Scientific American Supplement.

This is a separate and distinct publication from
THER 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 is 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, Geclogy, Mineralogy,
Natural History, Geography, Archsology. Astronomy,.
Chemistry, Electricity, Light, Heat, Mechanical Engi-
nedring, 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 amonnt of fresh
and valuable information obtainable in no other pub-"
lication.

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

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Single copies 10 cents. Address
andremit 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 is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splen id Magazine of Architecture, rich-
ly adorned with elegant plates in colors, and with other
filne engravings; illustrating the most intéres:ing ex-
amples of modern Architectural Construction and
alliedsubjects.

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

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

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

PRINTING INKS.

““Scientific American” is printed with CHAS.
ENEUJOHNSON & CO.'8 n&( Tenth and Lom-
bard Sts., Phila., and 47 Rose St., opp, Duane 8t., N. Y,





