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PROTECTION FROM LIGHTNING.

The present season of thunderstorms brings the question of
protection from lightning into special prominence. It is &
matter in which every one is interested, for the electric fluid
is no respecter of persons, and strikes both at the hut and the
palace, while it does not always spare the lonely wayfarer
plodding slong the road far from buildings of all kinds, It
is, however, high and isolated edifices that suffer from it
most ; churches, factories, farm-houses and country mansions
are specially liable to its attacks. There are, however, now
very fow of these not furnished with conductors which are
presumed to afford complete protection. Usually they do, but
still it is by no means uncommon to hear of the lightning
leaving a stout conductor to play vagaries within the building,
springing hither and thither, and leaving most unpleasant
footmarks wherever it alights. Until very recently it was
customary to assume that the lightning conductor was in fault
when such an unexpected result was realized. Either the
joints were bad or the “‘sarth” was deficient. Among rods of
early date the latter was very often true, for they sometimes
penetrated but a very short distance into the soil, or ended in
a stratum which became perfectly dry during the hot months
of summer, But when every allowance has been made for such
imperfections in construction and erection, there still remain
many cases of failure which ure not easy to explain without
recourse to researches which have been made public during the
last few years, and which tend to weaken oar faith in the
theories regarding protection from lightning which were cur-
rent only a very short time ago. When electric sclf-induc-
tion began to be studied by practical men, it was seen that
it must have a great bearing ou the conitious under which a
fiash of lightning can pass along & conductor. The question
of & more or leas perfect earth loses much of its impostance in
the face of a counter electromotive force of thousands of volts
suddenly generated in the rod, and opposing the quist passage
of the lightning. It only lasts the minatest fraction of &
second, but then lightning cannot brook any delay, and it

neighboring conductor offers it an alternative path, often tra-
versing a foot or two of air, or piercing a brick wall in its
attempt to escape. For purposes of analogy we may compare
the effest of self-induction to that of inertia, to which it bears
s great similarity. The rod is full of quiescent electricity,
when suddenly the lightning starts from the_elouds, and with
one mad spring through half s mile of sky, it enters the con-

. terminals of a Voss machine. Between the outer coats there

air gap. The tension in the jars, however, rises uutil it is able

will strike out from the rod in gushes at any place where a

ductor, seeking to rush through it to the ground. Bat to do
this it must set in motion the electricity with which the rod
is already filled. The effvct is like a piston coming down on
s mass of water in & steam oylinder ; an enormous pressure is
set up, and the fluid seeks every avenue of escape, spurting
through joints and stuffing-box, and sometimes carrying the
solid iron of the cylinder cover with it. In the same way the
electricity will often dart out from the rod, even though the
lower end may make most excellent contact with the soil.
The self-induction in the conductor is too great to permit of
the electromotive force of the discharge falling immediately
to a safe limit ; it is, no doubt, immensely decreased, for after
s flash has traversed half a mile of sky a tew feot of air is but
a small matter.

The difficulty of getting an electric discharge to traverse a
metallic conductor has been demonstrated by Dr. Oliver Lodge
in a very simple but convincing manner. He takes two Ley.
den jars and connects their inner coats respectively to the two

are practically three paths along which electricity can travel,
namely, the table on which they stand, an adjustable air gap
between & pair of discharging balls, and an insulated wire,
The table forms an imperfect conductor between the jars and
the ground, while the insulated wire guarantees that the jars
shull remain at the same potential. There are also a pair of
adjustable discharging rods between the terminals of the
machine. Now, when the machine is worked the electricity
accumulates in the jars, and while it is doing so the outer
coatings remain at the sime potential, there being no current
in the wire connecting them, and no tendency to spark at the

to leap across the space between the terminals of the machins,
wherénpon thers is an instant rush of electricity between the
outer coatings. There is practically no path for it along the
table, and henoe, it must go along the conductor, or across the
air gap, or by both paths. Now, as the resistance of air is
millions of times greater than that of metal, we might, at first
sight, assume that there could be no spark between the ter-
minals. But Dr. Lodge shows that when the conductor ¢on-

sists of 40 ft. of No. 1 (8. W.G.) copper wire, the discharge
will as easily leap across a space of 14-3 tenths of an inch as
take the easy path open to it. The effect of the self-induction
is to raise the natural resistance of the wire from ‘025 ohms to
something which is comparable with 1} in. of air. If the cop-
per wire be replaced by a similar length of thin iron wire (No.
27) having a resistance of 38°8 ohms, a still more unexpeoted
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result is obtained. The resistance of the metallic circuit is
now 1,300 times as great as before, but instead of the dis-
charge being able to leap a wider gap, it can only bridge 103
tenths of an inch of air. If the continuous circuit be made
through a capillary tube of liquid having a resistance of some
300,000 ohms, the spark length increases to 16 or 17
tenths.

We do not, however, need to employ even the very simple
apparatus described above to demonstrate the tendency of an
electric discharge to flash out sideways. If we take a yard of
the thinnest platinum wire obtainable, and place it parallel to
a thick copper rod, the ends of the wire being bent towgrds
the rod until they approach it within a sixteenth of an inch,
then, when the discharge from a Leyden jar is sent through
the rod, it will be found that a part will leave it for the atten-
uated parallel path, leaping the air gap to reach it. The pub-
lication of Dr. Lodge’s experiments has drawn attention to
certain researches upon lightning discharges for protecting
telegraph instruments carried out in 1864 by Profrssors Hughes
and Guillemin. The results of the earlier trials are in sub-
stantial agreement with those of the later ones, except as re-
gards the superiority of iron over copper as a conductor. It
was found that no discharger would protect the coils of the
instruments if a very powerful discharge from a large battery
of Leyden jars was sent through it, and that if the discharger
were replaced by a copper rod of 1 centimeter in diameter,
sufficient electricity passed by way of the instruments to burn
a fine iron wire. When, however, the wire was replaced
by a flat plate, even of tinfoil, a very large measure of pro-
tection was obtained. We thus see that ordinary measure-
ments of resistance applied to lightning conductors may be
very misleading if other conditions are not taken into con-
sideration.

When the existence and the effects of self-induction are
appreciated it is easy-to point out the meaus to minimize the
latter. Clerk-Maxwell showed that *‘the electromotive force
arising from the induction of a current on itself is different in
different parts of the section of the wire, being in general a
function of the distance from the axis of the wire as well
as time.” Professor Hughes has also experimentally investi-
gated the comparative effect of disposing the metal of a con-
ductor in different ways. He found that self-induction is
reduced 80 per cent. in iron and 35 per cent. in copper by
using the metal in the form of & flut strip or ribbon instead of
in acylindrieal wire, and t-.at if the ribbon were divided longi-
tudinally into bands, and these were placed a little distance
apart, the self-induction was still farther reduced. He there-
fore recommended the use of copper strips for lightning rods.
Dr. Lodge has also pursued the same line of investigations, us-
ing, however, the discharge from a Leyden jar, as more nearly re-
sembling lightning than the interrupted currenis of Professor
Hughes. He proved, using the apparatus referred to above,
that if a copper wire of given weight and length were employed
to connect the jars, then when the air gap measured 8-36 mil-
limeters the discharge would sometimes take place by the wire
and sometimes through the air. If a ribbon conductor of the
same weight and length were substituted for the wire then the
air gap must be reduced to 6-25 millimeters before the same
conditions were attained, thus showing that the ribbou pre-
sented an easier path for the discharge than the wire, although
the metallic resistance of the two was equal. Dr. Lodge's
experiments also seem to show that iron is quite as advantage-
ous as copper as a material for lightuing conductors, and he
goes as far as to say that he considers the use of copper as
doomed. It is well known that iron has far more self-induc-

tion than copper when tested in the ordinary way, and hence
it offers a greater “impedance’ to the passage of a current
than the other metal. But when the discharge from a Leyden
jar is substituted for the interrupted current then a result is
obtained which suggests the explanation that the magnetic
qualities of iron have not time to come into play during the
passage of the discharge.

Now, in what way are the experimental data we have men-
tioned to be applied in practice? Shall we abandon our accus-
tomed plan of seeing that the joints of the conductor are well
aud securely made, and cease to care whether the ‘ earth”
offers a great resistance or not! He would be a bold man, we
think, who would venture to do this. The utility of the old
plan has been proved in so miny thousands of instances that
it would be most foolish to abandon it on the strength of
laboratory experiments. A Leyden jar is nota thunder cloud,
and it is quite possible that its discharge does not exactly
simulate the effects of lightning. Bat it would be equally
unwise to neglect the latest teaching of science, for although
lightning conductors generally serve the purpose for which
they are designed, there is still a long list of unexplained
failures which disturbs our faith in their efficiency. The safe
course seems to be to graft the new principles on the old prac-
tice, Let us abandon the old cylindrical rod for the flat tape,
or, better still, for a number of tapes or small wires led down
different parts of the building, so that they may be beyond the
sphere of each other's influence. Another point of importance
is to provide plenty of electrostatic capacity for the reception
of the flash, and thus to keep the electric tension moderate.
Professors Hughes and Guillemin found that if they substi-
tuted a large condenser for their lightning discharger the re-
sult was far better. A splendid example of the protective
power of an extensive metallic surface came to light in 1873,
when the conductors of St. Paul’s Cathedral were overhauled.
[t was found that the original conductors which had been
erected for the protection of the dome had been cut through
in the course of some alterations, and partly removed. The
lead covering was absolutely insulated from the ground, and
had been for some years. During that time it is certaiu that
it must have been the recipient of many lightning flashes, yet
it had never suffered any injury. It had taken them all in
like the coating of a Leyden jar receives the output of a ma-
chine, and had held them until they leaked away down the
wetted stonework, and thus gradually got away to earth. Un-
foriunately, leaden roofs are not very common in modern
buildings, but where they exist they should be connected to
the conductor at several points. This latter precaution is to
avoid the destructive effects of the surging of the electricity
which seems to take place aftera flash, and it is of great im-
portance. We have not, however, the space to enlarge on that
poiut at present, but shall probably return to it in an early issue.
For the present we must confine ourselves to the poinis men-
tioned above, with the addition of a caution against undue
elevation of the point of a conductor. A lightning flash is too
dangerous a visitor to be invited. Ample preparations must
be made for its reception ; but still its visit is not desirable,
however hurried it may be.—Electrical Engincer.

THE DEADLY WIRE.

Recently an electric wire carrying & powerful curreut of
the subtle and mysterious force fell across Bourbon Street,
near the theatre of the French opera, at a time when many
people were passing. It happened that a mule which was
drawing a street car came in connection with this wire, and
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W was at once stricken down by the deadly electricity and killed
on the spot. The unfortunate mule was in some sense a sac-
rifice to save the lives of men and women, some of whom, but
for the warning given, might, in all probability, have stum-
bled upon the fatal wire with a like result.

The electric wire has introduced a new element of menace
to human life and to the security of property that seems
scarcely to have come into the purview of law makers, who
are charged with legislation for the protection of life aud pro-
perty. The industrial uses to which electricity is being put
are constantly increasing, and scarcely a week passes without
additional wires being erected to conduct the force which has
been wrongly termed a fluid. Every such wire is a new
danger—an additional thread from which to suspend a sword
of Damocles over the heads of the people.

As to laws for their protection, there seems to be mone.
True, a general law exists which would make an electric light
company liable for dimage cansed by wroneful or criminal
negligence on their part, but so little is known of electricity
as a practical industrial force motor, save by a few experts
that it would be extremely difficult in court, in a claim for
damage, to establish uadue or wroigful negligance on the
part of an electrical company. Let us inquire a little. The
wires are suspended from wooden poles over the streets of the
city. Are the wires securely placed? What constitutes
security in the premises? The wooden pole readily rots ; it
may be broken by the enormous weight of the wires it car-
ries, and such a result is extremsly likely when a great net-
work of wires so suspended is violently and forcihly vibrated
by the wind. There appear to be mo restrictious as to the
number of wires sirung upon a pole. Almost every day addi-
tions are made to those already there. Then as to the methods
of fastening the wires to the poles—the main thing co .sidered
ig to insulate the wire from electrical commuaication with the
posts. The fistenings may be deemeld secare by those who
use them. The fact is, however, that the wires frequently fall
into the streeis, with fatal cons-quences to the people at
large, mot to the corporations who own them. They may
suffer temporary delay of vusiness.—N. O. Picayune.

—_— s wtr—————

THE BEST FORM OF MOTOR.

The intreduction of motors for power transmission will soon
be governed by theircost. T e questions of reliability, safety,
and counvenience are all important, but dollars and cents, says
Electric Power, are the most conspicuous consideration, and
this point is by no means overlooked by the manufacturer of
motors.

The evolution of a perfect machine of this character is neces-
sarily & slow process. Its original design and construction is
in the hands of the inventor and a few practical mechanics.
When it is placed in actual service, the modifications begin.
It is strengthened in one part and lightened in another. Tts
construction is gradually simplified. The arrangement of the
parts is changed in order to facilitate examination and possi-
ble adjus:ment. Nothing but the lapse of time and the exig-
ences of actual service will develop all the faults and suggest
all the im rovements which may be made. When practical
perfsction is eventually attained, special machinery may be
devised, which will bring the cost of production down to the
lowest point, greatly enlarging the sales, even if the profit on
each motor is reduced. This is the natural course throigh
which any line of manuf cturing must pass in order to attain
the highest degree of perfection.

So long as competition tends toward the production of s

" move |, and then decreases nearly with the weight.

better article at less money, it is benefivial, provided it is
done at a reasonable profit ; when, however, an effort is made
to reduce cost by introducing an insufficient quantity of ma-
terial, or that of an inferior qgality, the result is more likely
to show loss rather than gain. The high speed at which dyn-
amos and motors are run, and their susceptibility to damage
if not properly balanced and fitted, has led up to first-class
workmanship. Therefore, it seems reasonable to suppose that
in this particalar branch of the electrical business there is
little apprehension of retrogression.

—_—— O ———

MAGNETISM BY ELECTRIC DISCHARGES.

The experiments of Prof. Oliver Lodge on Leyden jar dis-
charges, and the discussion of the relation of these experi-
ments to lightning rods, at the late meeting of the British
Association, writes Prof. H. 8. Carhart in the Western Electri-
¢ian, have drawn attention anew to the lightning rod question.
The remarkable experiments of Prof. Lodge are explained by
self-induction, arising largely from the oscillatory character of
the discharge. Kxperiment leaves no doubt that a Leyden
jar discharge is often and generally oscillatory. If lightning
discharges are also oscillatory, then the conclusions derived
from a study of Lryden jar discharges may fairly be applied to
them.

O'jection has been made to the inferences drawn from
laboratory experiments, on the ground that it is not knowe
that lightning is oscillatory ; in fact, that the magnetisation
of needles by lightning goes to show that it is ot oscillatory.
—swinging bick and forth like a mass of water in a long
trough. Precisely such currents—alternating and slowly de-
creasing in intensity—have been found to effect complote
demagnetisation.

It is known, however, that magnetic effects follow from the
flow of an oscillatery discharge round a steel veedle. 1 have
examined many such with respect to the penetration of the
magnetism and its lateral distribution. In muny cases at
least, and alwavs under certain circumstances, a thin external
shell is magnetised in an inverse senss to the deeper lyi g
layers of the magnet. This outer portion may have its mag-
netism reversed without affecting the inner portions, and the
resulting magnetic strength is equal to the diff-rence due to
the magnetism of opposite signs on the same end of the mag-
pet. Tais peculiar distribution of magnetism I have ascer-
tained by removing with acid successive portions from the
ontside of small rods maguetised by electric discharg-s, and
determining at each step the weight and strenyth of pole or
magnetic moment of the magnet.

The process of immer-ion in acid, cleaning and drying,
weighing and d-termininy magnetic mom nt, was continued
till scarcely a trace of magnetismi remained. The results can
be exhibited most graphicaly by plotting magnetic moments
as ordinates, and decreasing weights as ahsive Fi 2 ex-
hibits the results with a maguet 6 ¢-ntim tres long, 1°8 milli-
metres in diame'er, and weighing 1-21 grams. The unit of
weight taken in plotting the curve is 50 mgs. The magnetic
moments arte quantities proportional to the d.fl-ctions of the
magnetometer. It will be seen that the magnetic moment
at first increased to a maximum as the external shell is re®
This d -
monstrates the reversal of mag ietism superficially, while the
deeper lying portions remain untouched ; and this reversal it-
self is evidence of an oscillation in the discharge. The reversed
magnetism is usually extended to about one-third the thick-
ness of the magnetised shell after 10 successive discharges of

===-
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F1G6. 1,—DI1SCHARGES.

the Leyden jar through a circuit, the self-induction of which
was chiefly due to the magnetising helix of 20 turns of wire
insulated with gutta-percha.
the magnet was always found to be free from magnetism.

ary of the magnetised portion of the rod.

In all cases the magnetic moment increases with successive
discharges up to about ten. Beyond that the increase, if any,
is very small. Fig. 1 shows the relation of magnetic moment
to successive discharges through the ma.gnetmng spiral. The
two figures rofer to the same magnet.

An oscillatory discharge is then capable of magnetising
steel, and lightning may still be oscillatory, and produce mag-
netic effects. There are perhaps two explanations—at least
two suggestions—which may explain the magnetic effects
produced by electric oscillations.

In the first place the mathematical theory, based on self-
induction, shows that the maximum values of the intensity of
the discharge decrease in geometrical progression, while the
slternating currents employed to effect demagnetisation de-
crease in something like arithmetical progression. It is not
difficult to see that while the latter annul magnetism the
former may not.

Again Kirchoff has shown that under certain conditions the
time of cne of the electric oscillations is much greater than
tho others. It is not unreasonable to suppose that the electro-
magnetic effect of this oscillation of long period may be far
greater than the others. It is known that time is required
to maguetise iron and steel, and fig. 1 shows that the repeti-
tion of electro-magnetic impulses increases the total permanent
magnetism. ~

We conclude, then, that oscillatory discharges do magnetise
steel, generslly, though not always, in opposite directions at
different depths; and that the known differences between
such discharges and alternatiog currents are sufficient to ac-
count for the difference iu effect.

The inner portion or cors of

FIG. 2.—DECREASING WEIGHTS.

i
|
|

l the Sultan of Turkey, which is excellently displayed in the
Occasionally a slight reversal was found at the inner bound- .

" the onlooker a curious, imperfect appearance, comparable to

ELECTRIC ROAD WAGON.

Messrs. Immisch & Co., electrical apparatus manufacturers
of London, have recently constructed an electric dog-cart for

accompanying illustration.

In the last issue to hand of the Elsctrioal Engineer of Lon-
don, the following description and account of the trial trip
are given :—

“In appearance it is similar to an ordinary four-wheeled
dog-cart, but without the shafts. In use the runring is very
easy and perfectly under control, but it must be said the
sbsence of shafts and a horse gives it at first to the mind of

seeing a fowl running about without its head ; this effect, no
doubt, wears off, but it will be probable, if electric dog-carts |
come much into use, that a special form of carriage adapted to
the needs of accumulators instead of horses will evolve, as the
Pullman oar has superseded the early railway imitation of the
stage coach.

The dog-cart is constructed with a walnut body and white
wood spokes, brightly varnished, and the cushions and hang-
ings are of & harmonious brown color, and are embroidered
with the Turkish Imperial crest-—the star and orescent ; it is
beauntifully finished, but, although destined for an Oriental
Court, has not been designed to have any specially luxurions
sppearance. !

The motive power is supplied by a set of 24 small E.P.8.
accumulators, placed in the bady of the cart, of sufficient
storage capacity to drive the dog-cart for five hours at the
speed of 10 miles an hour. The weight of the accumulators
is 7 owt,, and that of the carriage, all complete, is 11§
owt.

The motor is Messrs. Immisch & Co.’s 1 h.p. type, using in
this case a current of 20 t¢ 25 ampéres, with an E.M.F. of
48 volts. When the vehicle is running at a speed of 10 miles
an hour, the motor makes 1,440 revolutions per minute, and

e
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develops § actual h.p. The motor is connected to one of the
wheels by means of a chain, as shown, gearing into a sprocket
wheel on the motor shaft, The ratio of gearing of motor to
driving wheel is about 18 to 1; the circumference of the wheel
being 10 ft. 9 in. On an ordinary road the amount of work
required, of course, varies with the uphill or downhill gradi-
ent, and the total amount of work done is thus, on an aver-
age, about the same as on level road. The current required
to start is about 25 ampéres, and for very heavy gradients as
much as 45 or 50 ampéres could be taken for a few minutes
without harm. The motor has been tested up to €0
ampéres. '

The dog-cart carries four persons; it is started, atopped
and guided without any difficulty by means of a switch with
three resistances, and a steering gear fitted to the fore-carriage,
with a handle for the driver. The cost is $1,000. Rather a
Tattling noise is made by the commutatorsand sprocket wheels,
but this is said to be not noticeable on ordinary roads above

ROAD WAGON.

the noise of the wheels. One improvement we should sug-
gest before sending away, and that is, that & small actual
make-and-break connection should be inserted in the cireuit
in some safe place under a catch to act as a safeguard, which
could be disconnected when the cart is not iu nse ; otherwise,
the Sultan’s ostler might have the astonishing spectasle (if he
happened to give the switch-handle an unexpected knock) of
seeing the electric dog-cart spin off on a tour by itself, running
down several Mussulmen, knocking them over and drenching
them with battery solution.

The experiments made on Wednesday were very successful,
many persons enjoying a ride, and the vehicle was under the
complete control of Mr. Volk. Messrs. Immisch may be com-
plimented on having produced a really serviceable electric ear-
riage, not merely a king's toy ; and we shall expect to see
very important developments in commercial nsefulness result

from their continued work upon the Suitan’s electrioc dog-
cart.”
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TWO STROKES OF LIGHTNING.*
BY J. W. MOORE.

"The record of the fullowing strokes of lightning is interest-
ing on account of the following facts :—

1. That for 33 years the buildings and fences of the enclo-
sure descriled were ex-mpt, although entirely unprotccted and
in av exposed position.

9. That within a month the highest and loWest structures
were | oth atiuck.

3. That the highest was not protected with a rod.

4. That the lowest was, unintentionally, puartially pro-
tected.

5. That notwithstanding the excessive violence of the
storm, comparatively hittle damage was done in either case.

6. That in the case of the fence, an ordinary barb wire
acted as a conductor, and :

7. That the damage to the fence was all due to lateral dis-
charges fiom points.

8. That the relative value of conductors and non-conductors
is cl-arly shown in the building struck.

9. That the advaut .ge of an extended surface of metal over
a smaller surface is ovident.

10. That sudden bends act disadvantageously.

11. That breaks in the conductor are had.

No attempt is made to theorize in reference to any of the
above facts.

Whether these strokes took place when rain was falling, it
has been impossible to determine with certainty, although
the evidence points strongly to the presence of rain. It bhas
been said that a child was overcome by the  return stroke,”
geveral blocks away, on the ocoasion of the stroke to the
building, but investigation has failed to counect the two
phenomena.

The enclosure mentioned, consists of 30 acres of land in the
suburbs of Easton, Pa., and is used for tairs. The sitnation is
elevated, although not as high as some of the distant sur-
rounding country. The principal building is 152 feet long
with a projecting front 25 x 26 feet. It was built about 35
years ago, has never had a lightuing rod and until two years
ago escaped all damage from lightning. This structure is the
highest in the immediate vicinity.

On the rouf is a large dome, the extreme top of which is at
least 90 feet from the ground. The roof of the small dome
which surmounts the large one is tinned; also the roof of
the dome proper ; the walk surrounding the whole and the
roof of the building itself. On the north side extending the
whole length of the eaves, is an open tin water conductor,
counected with a closed tin pipe, vertical in position. The
lower end of the latter is placed l osely in a horizontal wooden
trough, which carries the rain water to the ci~t rn. A piece
of old tin pipe is in this trongh. An ordinary chain pump
is in the ci-tern. On July 81. 1-87, during a short but terific
storm this building was struck.’ The finial on the top was split,
a panel in the sinall dome torn out, and part of a window
frame den.olished. A stud three inches by six was splintered
into fragments smaller and thinuer than matches. The tin
roof of the 1wilding proper and its connectic ns prevented any
turther serious injury. The open water conductor was beaten
out of shape, presenting such an appearance as would be pro-
duced by the rolling in it of a heavy ball from side to side.
All the solder joints in this and in the vertical pipe were
melted. | A “ground’’ was mude in the cistern. A peculiar

* A Paper presented to The American Assoociation for the Ad-
vancement of Science, Cleveland meeting, 1888.

corrugated appearance presents itself where the short weather
boards abutting the wrecked window frame were torn up.
This seems to have been produced by the lightning in some
way acting upon the iron pails.

The damage was greatest in the poor conductors. The
wooden finial was torn to pieces, the tin roof was unhu't ; the
wooden panel was destroyed ; the tin roof of the dome was un-
scathed ; the wooden framework below was torn to shreds ;
the tin fl,or was uninjured. The woodwo -k below escap d,
probably because the charge had nearly spent its force. Then
the large tin roof formed a protection—the charge passing
trom this to the smaller surface of the water pipes produced
the effect on them already described.

A month later, Aug. 30, 1887, the western part of the fence
encloving the ground+ was struck. This fence is less than
three-eighths of a mile from the main building above de-
scribed. It is an ordinary board affair seven and one-Lalf feet
bigh, surmounted by a barb wire fastened to small blocks, to
preveut the access of trespassers to the race course. One end
of this wire was lying coiled up on the ground, a part of the
wire having been removed to renew a portion of the fence.
The length remaining attached was about 1,000 feet. Oun the
west side of the fence at a distance varying from 250 to 300
feet is a large cluster of high trees; on the east, 14 feet dis-
tant, is a stable 200 feet long; 60 feet further east is the
grand stand—a high structure with two unprotected flagstaffs.
Facing the grand stand is the judge’s stand, with another un-
rodded flagstaff. The fence is the least prominent of all the
otjects in this part of the enclosure.

The barb wire is of the ordinary kind with four sharp points
at every three iuches. It is continuous, excepting between
posts £0 and 51 where there is a gate which leaned against
the posts at the time of the flash. The posts are about nine
feet apart ; beginning at the north-west corner and number-
ing towards the south there are 82 posts. Numbers 6 and 82
limit the effects of the bolt. At 6, 36, 56 ani 82 there are
sharp corners, making sharp turns in the barbed wire.

The mechanical effects of the lightning are observable along
the fence. Boards near numbers 6, 12, 14, 18, 20, 21, 22, 25,
27, 32, 33, 34, 40, 42, 47, 48 are splintered slightly or cracked.
Near 51, the part of the gate next the breik in the wire, is
splintered. A board at 56 is split. Post, nunber 36—a
1. cust—is split completely to the ground in two places. The
wire touched the fence at this point. Number 42—a chest-
nut po-t—Ilost a picce five feet long, four inches wide and two
inches thick, At 82 there is slight evidence of destructive
action, after which nothing unusual is observed, although the
wire runs 300 feet further and ends near a telegraph pole and
a wild cherry tree. The ‘‘points” show no evilence of heat-
ing. At the four sharp turns the dimage is more pronounced
than at the other posts, excepting number 42. The distribu-
tion of mechanical action it will be observed is peculiar. No
attempt will be made to explain it.

WOOD CLOTH.

Mitscherlich has applied the bisulphite process for reduc-
ing wood to the production of a fibre fiom wood which can
be spun.

Thiu boards or laths free from knots, but of any desired
width, are cut into strips in the duection parsll-l with the
grain, and are then boiled in a boiler cuontaining a solution of
sulpl-urous acid or bisulphite. This boiling « ff-cts disintegra-
tion withcut requiring that the strips of boards shall be re-
duced to very small pieces. After boiling the wood, it is

—— —
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dried in the open air or in specially constructed drying rooms.
By thus drying the product, the fibre, which is originally
very weak, and tends to break at the slightest strain, becomes
comparatively strong and does not resume its very breakable
condition on the addition of water. The operations are car-
ried ont as follows :—

The damp masses on the frame are transferred to a travel-
ling endless cloth, which leads them to a pair of rollers, which
may be plain or provided with corrugations in the direction
of their length, the ribs of the one roller being made to gear
into the reces-es of the other one, whereby they effect a simul-
taneous strong bending and squeezing of the masses. The

cutting of the material in passing through the corrugated

rollers is avoided by causing the endless cloth to pass over
the lower roller and by placing a canvas covering around the
upper roller. The pressed masses fall from these rollers on
to a second endless cloth, which conveys them to a second
pair of rollers, from which they are conveyed to a third pair,
and so on, they being preferably pressed in this way six
times. By continued treatment of the wood the fibres become
at length so pliable and isolated from each other that they
can be employed directly for coarse filaments. For obtaining
a perfect isolation of the fibres, however, without material
deteriotation, these operations alone are not sunitable, and their
special purpose is to loosen the fibres in the transverse direc-
tion, so that in the following operation a thin, long fibre may
be obtained. For this purpose the boiled and pressed masses
are completely dried. After drying they are combed in the
direction parallel with the fibres by means of devices pro-
vided with pins or teeth, in a manner similar to the opera-
tions for combing flax, cotton, etc., but with the difference
that the pins or teeth of the apparatus must be made very
strong. The separation of the extractable matter from the
fibre produced by boiling the gums and soluble organic matter
can be effected at any time. It is, however, preferably tffected
after the fibre has been spun into threads, etc.—Scientific

American.
—————

PROTECTION OF THE EARS UNDER CANNON
FIRING.

Dr. Samuel Sexton, of this city, says :—*“ It is the experi-
ence of many officers that the vibrations of great intensity
which are given off from some field pieces and bursting shells,
charged with high explosives, are more disagreeable than the
heavier sounds of great guns. The metal itself vibrates uoder
these circumstances similarly to a tuning fork.

¢ A very disagreeable jar is imparted to the temporo-maxil-
lary articulation when the individual is near a great gun being
fired off. This is lessened, it is believed, by standing on the
toes and leaning forward. Some simple precaution, to be
employed by officers and men during artillery practice, would
seem very much needed, since aural shock is not only painful
and distressing, but orders cannot be well heard while the
confusion lasts.

““There is probably no better protection than a firm wad
of cotton wool well advanced into the external auditory canal.
In suggesting this protection, it is believed that harm can
seldom take place from pressure of air from within, since it is
known that the violent introduction of air into the tympanum
from the throat, by means of Politzer's method of iuflation,
seldom ruptures the dium head, though, if such a volume of
air were suddenly driven into the external auditory canal, the
drum head would in nearly all cases be ruptured.”—Seientific
American.

ELASTIC ENGINE FOUNDATIONS AND'SUSPENSION
OF VEHICLES. ’

The complete and stable isolation of structures, machines,
and vehicles, with a view to deadening shocks, preventing
the transmission of vibrations, and diminishing the resulting
noise; is a problem which has received a large number of solu-
tions, none of which has hitherto given full and entire satis-
faction. The processes employed for the isolation of machines
consist in the use of rigid foundations or elastic substances.
Masonry foundations, even with the superposition of frame-
work, and surrounded with trenches, have proved insuffi-
cient.

The interposition of rubber has given good results in some
cases but unsuccessful ones in others, and the causes of which
are thus set forth by Mr. G. Anthoni in a recent communi-
cation to the Society of Civil Engineers :—

““ Rubber simply interposed between the floor and the tool
to be isolated has been used for & long time, and gives good
results, because the isolation is complete, but it can rarely be
utilized thus because there is no stability, and movements
may be produced that interfere with or are even dangerous
for the service. Besides, in impact tools, the useful effect is
diminished.

¢ If, in order to overcome such inconveniences, we connect
the piece to be isolated by bolts, the vibrations pass through
the latter, and the isolation is destroyed. Moreover, if we
compress the rubber in order to give stability, there is no more
elasticity, and if, on the other hand, we do not compress it,
but allow it to retain all its elasticity, we do not obtain the
stability in view of which the connecting bolt is used.

“ Want of success may be due also to the improper use of
rubber, for, in order tu solve a problem of isolation, we must
study the conditions that have to be fulfilled by the blocks
from the standpoint of their form, surface, and thickness.”

In order to leave rubber its entire elasticity, and to give
the isolated system all the stability necessary, Mr. Anthoni
has recourse to two methods, which at the same time secure
isolation and stability : (1) An increase of the mass of the
system to be isolated, and (2) an isolating and elastic attach-
ment.

The first of these is applied to the foundations of machines,
while the second is more especially desigued for the suspen.
sion of vehicles of all kinds,

As an example of an elastic foundation for a collection of
machines, we may cite the small central electric works estab-
lished by Mr. Pulsford in the Faubourg St. Denis. The vibra-
tions of these machines were annoying the reighbors consid-
erably, and lawsuits were imminent, when Mr. Juppont, Mr.
Pulsford's electrical engineer, conceived the idea of having
recourse to Mr. Anthoni’s method. The accompanying figure
shows the application that has been made of it, and which is
giving entire satisfaction.

A large oblong ditch was dug, the bottom of which was
provided with a floor and a sheet of iron plate over which was
distributed a certain number of rubber disks which formed an
insulation at once electric and elastic. Upon these disks was
laid a second iron plate riveted to a flooring that rendered the
plate indistortable. It is upon this flooring that the founda-

tion is built, places being left, of course, for the foundation
bolts, and spaces being reserved sufficiently capacious to allow
of the periodical cleaning of the ditch and for the accumula-
tion of debris between two successive cleansings without in-
terfering wich the elastic suspension.

The foundation need not be of masonry, and in some cases
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ELASTIC SUSPENSION OF MACHINES.

it may be advantageous to use a caisson filled with sand, thus The second method of isolation, applied to vehicles, con-
permitting of the easy shifting of the foundation. The trench | sists in the use of a rubber support, which, placed between
is covered with a ﬂoonng or iron plate permitting of the mo- | the axle and the spring of carrisges, gives a complete and
tions of the masonry in s horizontal direction if it isa ques- | stable isolation, increases the ease of motion and the Jaration
tion of a steam engine, or in a vertical direction if the elastic | of service, diminishes the noise, and reduces the variations in
suspension is applied to a steam hammer or & pump. the tractive stresses of the horses.

The ateam admission and eduction pipes are wound spir- This rubber support serves to fix the spring firmly wpon
ally at the upper part, so that they may have elasticity enough | the axle, if it is a question of a vshicle, without interfering
to permit of the motion of the whole without forcing the | with the elasticity of the junction by too much tightening, s
joints. drawback connected with all the arrangements hitherto em-

In the case under consideration, ths oscillating motions ployed. Thisresult is obtained by means of a mods of attach-
reach an amplitude of % inch, and nothing is more eurious | ment which interposes (1) an isolating rubber tube betweeu
than to see the whole affair, whose weight exceeds 25 tons, dis- | the coupling plate and axle ; (2) of a foundation.disk of rabber
plece itself rapidly without the least vibration being felt at supporting the load; and (3) of a reaction disk which iso-
the edgeof the trench, The same proocess is applicable to the | lates the nut and lessens the rebounding, The compression
rails of railways upon metallic viadncts crossing cities, and to | between the metallio parts is effected without crushing the
the engines of boats, eto. metallic ,,oxnt.—La Nature.

e
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DETECTIVE CAMERAS.

recently ooonpied a chilet near Paris, has been expelled from
Franoe as a photographing spy, and that a lady, who was sup-
posed to have taken a part of the chélet from hiwm, tarns out
to have been a German military cadet. They both used to
go wandering about with a perambulator, containing what
seemed to be a sleeping baby, but was, in reality, a large
doll that hid a photographic apparatus for taking views of
the new forts and the posilions commanding them. A great
deal of ingenuity seems to have been expended recently in de-
viging what are called detective cameras, which will, no doubt,
be used for nataral history and other scieatific purpises where
it is desirable not to attract the attentioa of the person or
the animal photographed. Dr. KruBener, of Bockenheim,
near Frankfort, has patented a detective camera in the form
of a leather-bound book that holds a supply of twenty-four dry
plates, which may be exposed in rotation without opening the

camers by moans of the rod 1 in fig. 1, which is shown pulled
| cut in fig. 8. The reservoir », fig. 2, holds the supply of dry
| plates, which are pushed upward againat the cover by a spring ;

@, fig. % is the place where the plate is exposed on pushing in

the rod 1. The plate which has been exposed is pushed to »,
il and another plate is brought into position to be exposed. It
is intended that the camera should be held under the arm of
the operator, and the exposure is made by toanching a
spring. The object photographed may be at the back or in
frout of the operator. A Voigtlinder lens is employed and
the pictures taken are sufficiently sharp to allow of an enlarge-
ment to aix or seven diameters.

I The Pholographic News says that a German officer, who

—

AN IMPROVED DRAUGHTSMAN'S PROTRACTOR.

In plotting the courses of a deed or the meanders of s water-
oourse, the surveyor is compelled either to draw a new meri-
dian at the close of each course, from which to lay off the
succesding one, or else o calculate the angle made by the in-
tersacting courses and then lay off this angle with an ordinary
protractor. The latter method is not on! laberious, but there
is also the liability to error in such computation, and, as each
oourse is dependent upon that which precedes it, an error in

one course will be carried forward throughout all the successive
courses. Gen. Duffield’s patent protreetor, illustrated here-
with, enables each course to be laid off independently of all
others. It is made of horn, celluloid, or other transparent
material, and the graduation upon the outer circumferenoce in
degrees, etc., like that of the surveyor’s compass, begins at 0°
on the vertical line, and extends both ways to the right and
left to 90° on the horizontal line. Below or on this horizon.
tal or 90° line, and parallel therewith, a scale of equal parts
is drawn, the graduation commeneing with 0, at the intersec-
tion of the vertieal or 0° line and the horizontal line, and also
extending each way both right and left.

DuFFIELD’S DRAUGHTSMAN’S PROTRACTOR.

A similar scale of equal parts is drawn parallel with the first,
as far removed from the horizontal or 90° line as the gradus-
tion of the outer circumference will permit, the 0 of such scale
being st the intersection of the vertical or 0° line with the
horizontal line, upon which this scale is drawn, and the grada-
ation also extending each way, both right and left. To use
this protractor meridian lines are drawn in pencil npon the
paper upon which the map is to be drawn, whose distance
apart will not exceed 8 inches, or the length of the scale of
equal parts, drawn on the protractor. To lay off any given
course, the centre of the protractor is made to coincide with
the beginning point of such course on the end of the preced.

w—m—-
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ing course, and the protractor revolved about its centre until

one of the pencil meridians on the map intersects each scale
" of equal parts on the protractor at the same point. The ver-

tical or 0° line of the protractor will then be parallel with the

meridian, and the given course can then be laid off from the

graduation upon the outer circumference.—Scientific Ameri-

can.

—  reo——

MANUFACTURE OF LIGHT WITHOUT HEAT.

Prof. Oliver J. Lodge has been endeavoring to manufacture
light by direct electric action without the intervention of heat,
utilizing for the purpose Maxwell’s theory that light ix really
an electric disturbance or vibration. The means adopted is
the osciliatory discharge of a Leyden jar, whose rate of vibra-
tion has been made as high as 1,000 millisn complete vibra-
tions per second. The waves so obtaiaed are about three
yards long, and are essentially light in every particular except
that they are unable to affect the retina. To do this they
must be shortened to the hundred-thousandth of an iuch.
All that has yet been accomplished, therefore, is the artificial
production of direct electrical radiation, differing in no respect
from the waves of light except in the one matter of length. The
electrical waves travel through space with the same speed as
light, and are refracted and absorbed by material substances
according to the same laws. We only need to be able to gen-
erate waves of any desired length in order to entirely revolu-
tionize our preseunt best systems of obtaining artificial light by
help of steam engines and dynamos, which is a most wasteful
and empirical process.

In a paper given in Nature, Dr. Lodge further discusses the
subject as fullows :—

The conclusions at which we have arrived, that light is an
electrical disturbince, and that light waves are excited by
electric oscillations, must ultimately, and very shortly, have
a practical import.

Our present systems of making light artificially are wasteful
and ineffective. We want a certain range of oscillation, be-
tween 7,000 and 4,000 billion vibrations per second ; no other
is useful to us, because no other has any effect on our retina ;
but we do not know how to produce vibrations of this rate.
We can produce a definite vibration of one or two hundred or
thousand per second ; in other words, we can excite a pure
tone of definite pitch, and we can command any desired range
of such tones continuously by means of bellows and a ke‘y
board. We can also (though the fact is less well known) ex-
cite momentarily definite ethereal vibrations of some millions
per second, as I have at leugth explained ; but we do not at
present seem to know how to maintain this rate guite con-
tiuuously. To get much faster rates of vibration than this we
have to full back upon atoms. We know how to make atoms
vibrate ; it is done by what we call *‘ heating * the substance,
and it we could deal with individual atoms unhampered by
others, it is possible that we might get a pure and simple
mode of vibration from them. It is possible, but unlikely ;
for atoms, even when isolated, hive a multitude of modes of
vibration special to themselves, of which only a few are of
practical use to us, and we do not know how to excite some
without also the others. However, we do not at present even
deal with individual atoms ; we treat them crowded together
in a compact mass, so that their modes ot vibration are really
infinite.

We take & lump of matter, say a carbon filament or a piece
of quicklime, and by raising its temperature we impress upon
its atoms higher and higher modes of vibration, not transmut-
ing the lower into the higher, but superposing the higher

upon the lower, until at length we get such rates of vibration
as our retina is constructed for, and we are satisfied. But
how wasteful and indirect and empirical is the process. We
want a small range of rapid vibrations, and we know no
better than to make the whole series leading up to them. It
is as though, in order to sound some little shrill octave of
pipes in an organ, we were obliged to depress every key and
every pedal, and to blow a youny hurricane.

1 have purposely selected as eximples the more perfect
methods of ontaining artificial light, wherein the waste radia-
tion is only useless, and not noxious. But the old-fashioned
plan was cruder even than this; it consisted simply in setting
something burning, whereby not only the fuel but the air was
consumed, wherehy also a most powerful radiation was pro-
duced, in the waste waves of which we were content to sit
stewing, for the sake of the minute, almost infinitesimal, frac-
tion of it which enabled us to see.

Every one knows now, however, that combustion is not a
pleasant or healthy mode of obtaining light ; but everybody
does not realize that neither is incandescence a satisfactory
and unwasteful method which is likely to be practiced for more
than a few decades, or, perhips, a century.

Look at the furnaces and boilers of a great steam engine
driving a group of dynamos, and estimate the energy expended ;
and then look at the incandescent filaments of the lamps ex-
cited by them, and estimate how much of their radiated energy
is of real service to the eye. It will be as the energy of a
pitch pipe to an entire orchestra.

It is not too much to say that a boy turning a handle
could, if his energy were properly directed, produce quite as
much real light as is produced by all this mass of mechanism
and consumption of material.

There might, perhaps, be something contrary to the laws of
nature in thus hoping to get and atilize some specific kind of
radiation without the rest, but Lord Rayleigh has shown in
a short communication to the British Association, at York,
that it is not so, and that, therefore, we have a right to try to
do it.

We do not yet know™t is true, but it is one of the things
we have got to learn.

Any one looking at a common glow worm must be struck
with the fact that not by ordinary combustion, nor yet on
the steam engine and dynamo principle, is that easy light
produced. Very little waste radiation is there from phosphor-
escent things in general. Light of the kind able to affect the
retina is directly emitted, and for this, for even a large supply
of this, a modicum of energy suffices.

Solar radiation consists of waves of all sizes, it is true ; but
then solar radiation has innumerable things to do besides
making things visible. The whole of its energy is useful. In
artificial lighting nothing but light is desired ; when heat is
wanted it is best obtained separately, by combustion. And
50 soon as we clearly recognize that light is an electricl vibra-
tion, 8o soon shall we begin to beat about for some mode of
exciting and maintaining an electrical vibration of any re-
quired degree of rapidity. When this has been accomplished,
the problem of artificial lighting will have been solved.—
Scientific American.

———e

SEASIDE RESORTS AND THEIR ARCHITECTURE.

The projectors of new watering-places have scarcely enter-
tained any other idea than drawing a number of holid.y-mak-
1ng people to the seaside by amusements of a varied but very
They imagine that a new pier, a pavilion

ephemeral nature.
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for music, a few hotels, and a switchback railway are all that
are pecessary to equip an embryo seaside resort. A company
is started with capital sufficient to set the place afloat. One
or two hotels are erected facing the sea, and a plan is prepared
and largely advertised by perspective views highly coloured,
showing rows of neat villas, single and semi-detached; a
chureh, of course, with a lofty spire ; a marine parade, tennis-
grounds, and pavilions intersperced with ample girdens and
foliage, and surrounded by a landscape of unequalled attrac-
tivevess. We can point to & very admirable and naturally
favi-ured place not far from Southses, in which all these at-
tractions were shown by the early promoters, but which to
this day is still half-fimshed, if it is ever destined to attain
the popularity its salubrity deserves. On the Kentish coast
more success has attended the starters of at least one new
resort. We may n.me Westgate-on-Sea as a select suburb of
Margate. A capital being subscribed, it has vot been difhi-
cult to make a beginning by an enterprising company by the
aid and patronage of a great landowner. Eistbourne, we
know, has thriven from the local and moneyed interests
which one great landlord has thrown into the scale. Other
places do not appear—although possessing like natural advant-
ages —to have gained the same popularity. It is from no
lack of energy that they are comparatively little resorted to
by the general pablic. They have been pushed, well adver-
tised, and a fair stock of attractions have been provided. Why
is it we find one resort declining and another not far distant
rising in public estimation? The vatural advantages and
facilities of both are about equal as regards their distance from
great commercial centres, and the means of communication to
each are good. The answer must be looked for in the manner
the new town has been laid out—in the general scheme of
building, engineering, and architectural treatment. In several
new watering-places we know the natural peculiarities have
been entirely neglected ; the physical features have scarcely
been considered in the general laying out of the roads, terraces,
and esplanades ; they have been allowed to break out here and
there with abruptness, and natural scenery and building have
been brought into strange and violent contrasts. Skegness,
on the cast of Lincoln-hire, is one of those places where the
modern builder has unmistakably set his stamp ou the locality.
Flatness is the prevailing character of Lincolnshire scenery,
as all know who have visited the Fens. Nature has divested
the country of all the features most favourable to a resort,
save the fine seaboard that skirts the land to the eastward.
The straight rows of houses which form the lines of the streets
and terraces only p rtially erected add to the monotony and
intensify the flatness aud level lines. It did not occur to the
desiguers that there was one way to produce a little diversity
to the scene by avoiding straight lines on plan, and building
the houses in carved hines and iu crescests. The curves would
have broken the straightuess by varying the ground and sky
lines. Yet, not owiy in the plan of th+ streets has the siraight
line been introduced, but in the level roof-lines and contiuu-
o018 ridges, and so the evil has been rendered still more objec-
tionable and disagieeable to the eye ot the visitor., Nowhere
do we observe the gabled or broken roof, which is the construc-
tion best suited to flat, plain-like localitics, The parallel span
roof abruptly terminates with gable ends. Then, in Skegness,
all the bwl ings are of red brick, and of a hackeyed kind of
architecture. There are very few houses in which any attempt
is seen to give variety to the windows or the dressings. The
balcony and bay window are inadequately treated. All is of
the most commongplace character. The abrupt rows of houses
leave unsightly gaps in the streets, rendering it imp-ssible to

follow out any plan of arrangement. The sea-front is thus
patchy and disjointed ; but there are some compensations
for the dulness of the town, with its flat lands behind, where
there are neither hedgerows nor trees, chimneys nor smoke,
to break the horizon. There is the splendid pier constructed
by a company in 1881, with its fine pavilion on the spacious
head, rivalling in length even that of Brighton, and there is a
magnificent sandy beach extending for miles along the sea.
To the visitor these alvantages do not altogether make ap for
the want of good planning and lack of rural surroundings
which are so conspicuously noticed here. The building has
spoiled the town irretrievably. The conclusion to be drawn
is that the plan and conditions of building in new seaside
towns have much to do with their success. Architectural con.
dit'ons ought to have far more consideration than they usually
have. We do not mean that it is necessary to have high class
or even good architecture, that the houses should be either in
this or that siyle; but ouly that the physical features and
conformation of the locality should be stulied with reference
to the plan of the streets, and that in the design of the rows
and terraces such featares as roofs, and the materials to be
used in the building, ought to be decided with special rela-
tion to the natural surroundings. Skeguess might have been
made more pleasing if the builders had been required to gible
and hip their roofs, and if there had been a regulation that
long, straight-eaved roofs of slate would not be tolerated, and
that red brick must be varied by stone, white brickwork, or
half timbering and stucco. Other towns take their example
from what has already been done near them. Thus it is to be
feared that the uneighbouring watering-places of Sutton-on-
Sea and Mablethorpe will be sacrificed to the intolerabBle cheap
speculative builder style of straight-slated roofs and red brick,
if some one does not show that even a flat and uninteresting
courtry can be made agreeable by its buildings.

Bournemouth has been spoiled by the red brick craze;
but its undulations have happily prevented anything like
uniformity in the buildings. Brighton has been marred in
the newer western paris ; but its undulating downs have com-
pelled the builder to follow them. So with Clevedon. West-
gate-on-Sea and Birchington indicate what can be done by
tastefnl villa building, and the avoidance of the straight, con-
tinuous line of buildings, a tendency which has spoiled nearly
half our new seaside places, except where nature has made it
impossible to be followed.—Building News.

o

A CHEAP ELEVATOR.

A Berlin inventor has devised a simple and inexpensive
elevator for private dwellings, in place of the ordinary stair-
case, which may suggest to s:me iuventor a better means of
accompli-hing the same ohject. The Berlin invention ison,
the principle of the inclined railway, and the motive power
is furnished by the city water, which is applied in the cellar ;
each flight has its separate chair, so that, for example, one
person can ascend from the first to the second story while
another is on his way from the second to the third, or still
another is desconding from the fifth to thefrurth, The chair,
being only of the widih of the humain boly, leaves a free
passage for any who wish to walk up or down instead of rid-
jug. It is set in motion by a simple pressure of one of its
arms, and after it hus been used it slides back to the bottom
step, its descent bring regulited in such a maoner that the
passenger is cariied with entire sifety. The motive power is,
of course, more or less expensive, according to the cost of
water, this being, it is stated, at Barlin, at the rate of a little
more than one-tenth of a cent only for each trip.

——

e —

e ———
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LABORATORY TROMP AND OTHER APPARATUS.

A NEW LABORATORY TROMP.

The suction apparatus formerly used in laboratories con-
sisted of a bottle from which watcr was allowed to flow, and
which had the inconvenience of being cumbersome. For ob-
taining & vacuum, recourse was had to the air pump—a costly
apparatas ; and for forcing air into the blow pipe, the device
used was bellows operated by foot. All this is now replaced
by the suction and force tromp, which merely requires to be
connected with the faucet of a water pips. With this remark-
able apparatus, one hus nothing to do now but open and regu.
late two cocks in order to obtain a ¢ontinuous supply of air
under pressure. The apparatus is shown iu its entirety at T,
in Fig. 1, where are also shown some of its applications. In
the first place, it communicates with a safety bottle, F, which
is provided above with a valve to prevent the water from
entering the vaouum apparatus—an event that would ocour
should the pressure of the water happen to diminish suddenly

Aﬂm (‘ u,| b}
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in the pipes. . R is a board, to which are affized two glass
oocks, forming a double T. This arrangement permits of
obtaining a vacuum in two different directions. M is a pres-
sure gauge that shows the degree of the vacuum produced in
the various apparatus. M’ is a pressure gange that can be
moved from place to place. These two instruments are so
constructed that they can be easily filled and cleaned, and
their scales are detachable. C is a bell glass with polished
edges, and which is provided at the top with a polished glass
cock. It rests upon a base which has been polished with
emery, and which is comented to a metallic frame supported
by four legs. This bell glass covers a stand npon which cap-
sules or vessels containing extrasts may be placed. Under
the lower shelf of this stand is placed a vessel containing sul.
phuric acid. The degree of vacuum is ascertained through a
small manometer.

In the foreground may be scen the gas burner that the tromp
converts into a blow pipe when air is forced into it. It only

Al
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. FI16. 2.—PRINCIPLE OF THE
TRrOMP,

remains now to explain the mode of operation of the appara-
tus. The tromp is based upon the principle of the Giffard in-
jector, and was devised in 1872 by Mr. Lane, a pupil of De-
ville’s. Shortly after that period, the brothers Alvergniat put
the first models of the apparatus into the market, and the use
of them has now become general in laboratories.

The tromp, which is made of glass, consists of two conical
nozzles, A and B, arranged as shown in the diagram in Fig.
2. The water enters through the faucet, R, passes from cone
A into cone B, as in the injector, and, on making its exit,
carries along with it the air that it has sucked in at T. The
water that flows out at E is thus mixed with air. The suction
| of the tube, T, is very strong, and, upon putting the tube in
communication with a bell glass, it is poasible to obtain a
maximum vacuum, which varies in winter and summer accord-
ing to the tension of the aqueous vapor.

The apparatus may be made of metal. Mr. Alvergniat, in
his new apparatus, has connected the two cones at G (2, Fig.
2), and left but one aperture, H, or two apertares, as shown in
Fig. 8, which represents one of the metallic tromps at ¢ ¢/,
The tube through which the water flows is prolonged in. s
metallio cylinder, G. If the lower cock, D/, be nearly closed,
a certain quantity of water will acoumulate in the cylinder and
compress the air therein, and the latter will escape under pres-
sure, through the cock at the top. It is poesibla to obtain &
preasure of 0°10 m. of mercury. The discharge of compressed
air is regulated through the cock, D’.

This exceedingly practical apparatus is destined to render
valuable services to physiologists, botanists, and all labora-

tories of science.—La Nature.

F16. 3.—SECTION OF
THE APPARATUS.

CAPITALISTS AND INVENTORS.

Inventors often complain of the difficulty experienced in
inducing capitalists to join them in their enterprises. No
doubt there is often good ground for such complaint. Not
infrequently, however, we think the blame rests as much with
the inventor as with the man of money. It must be remem-
bered that usually the inventor studies the field more closely
than the capitalist, because he has more time, and his atten-
tion is more closely directed to the investigation. It can
hardly be expected that the man who devotes one hour to a
superficial investigation of the subject can explore it so desply
and satisfactorfly as the one who has given to it months and
perhaps years. The capitalist is often blamed for not seeing
into the advantages of an enterprise, when the fact is it has
never been presented to him in the right light. Seme one
makes an important discovery, which, if utilized, will seem.
ingly yield large results. OCapital is invoked, but no syste.
matic method is employed to demonstrate that the returns for
an investment in working this new fleld of discovery will
yield profitable results. Inventors too often think that capi-
talists should take their simple assertion that the invention
will yield large returns. This would be very well if inventors
as a class were not over-sanguine, and their predictions in a
business way did not so frequently prove futile.

Every investor has a right to have some reasonable assur-
sice that his money will be spent in a profitable direction.
Money is the great lever that moves the world. If judiciously
employed, it is a source of great gain ; if wrongly employed,
it too often becomes powerless for good. Every man, there-
fore, who would seek the aid of capital in furthering his plans
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for introducing an invention should first be prepared to show
the whole state of the art covered by such inveution, and
wherein the improvement exists. Second, he should, if pos-
sible, show what particular market needs to be sapplied with
such improvement, and something approximating to the re-
turns which reasonably may be expected. Third, he should
have some well settled plan of introducing the new product
or furthering the new scheme. Fourth, it should be snpported
by well considered arguments tending to the convincing of
the men whose mouney will be embarked in the enterprise.
Because, however sanguine the inventor may be, the man who
is called upon to risk his money should he shown a reasonable
hope for obtaining fair returns, and, further, that investment
is measurably safe.

The general denouncement of capitalists for their prover-
bial slowness in coming to the rescue of inventors is too often
ill timed. There are millions of dollars to-day invested in
experimental plants and in promoting new discoveries. We
are glad to say that in the mujority of cases these investments
have proved very lucrative. Probably no field of enterprise
offers more allurement than this, and if capital is not always
secured, it does not fullow that the man with the money is to
blame. Inventors must employ business methods when ap-
proaching business men. 1f they are not capable of doing this,
let them employ a third party, who, in many cases, furnishes
the missing link between the patent and the bank ac-
count.

There are without doubt thousands of pateuts which have
never been introduced to the public, which would yield very
large foriunes to any one who would take them up and work
them properly. Whose fault is it? Probably not the capi-
talists’, for they are, generally speaking, only too glad to find
a good way to invest their funds. The blame, if any, rests
upon the inventor, who, in many instances, plices so high a
value on his invention that capitalists cannot afford to assume
the risk of introducing the new thing, or because the inventor
has not taken the right method or adopted the proper plau of
bringing his matters to the attention of the men whose aid he
invokes,

Inv: ntors, often, get too easily discouraged. They bring
their inveution before three or four capitalists, none of whom
feels disposed to introduce it, and they immediately give up,
blaming the stupidity of capital, and bemoaning their own
sad lack of funds. Now, the commercial traveler does not
thus easily lie down under difficulties. He moves on from
town to town. Each negative answer he gets only urges him
forward to the man who he is sure sooner or later will be found
to say yes. If the inventor had more of the commercial in-
stinct, more of the commercial man’s persistency and push,
more of his indomitable will and pluck, he would succeed.
There is far less trouble with capitalists than with inventors
themselves. It really seems as though in most cases a *¢ go-
between” were absolutely necessary. When the inventor him-

obtain the services of some keen, shrewd, far-seeing business
man to help him out of his difficalty. If his invention is
worth pushing, nine cases out of ten there will be little trouble
in procuring financial help if the proper methods be em-
ployed.—The Industrial World.

. —

LEFT-HANDEDNESS.

Dr. Daniel Wilsor, pre<ident of the Royal Society of Can-.
ada, has lately contributed a paper to the Proceedings of that
society on the sulject of left-handedness, to which he has

self fails of eliciting help, the best thing he can do is to -

managed to give an unexpected and very practical interest,
affecting all who have children or who are concerned in their
education. Theauthor had written previously on this subject,
but not with such full and eff-ctive treatment. He reviews
the various causes to which the general preference of the right
haund has been ascribed, and also to which the occasional cases
of left-hand-~duess are attributed, and finds them mnst unsat-
isfactory. He shows clearly that the preferential use of the
right hand is not to be ascribed entirely to early training.
On the contrary, in many instances where parents have tied
up the left hand of a child to overcome the persistent prefer-
euce for its use, the attempt has proved futile. He concludes
that the general practice is probably due to the superior de-
velopment of the left lobe of the brain, whi-h, as is well
known, is connected with the right side of the body. This
view, as he shows, was originilly sugg-sted by the eminent
anatomist, Profsssor Gratiolet. The author adopts and main-
tains it with much force, and adds the correlative view that
¢¢ left-handedness is due to an exceptional development of the
right hemisphere of the brain.”

A careful review of the evidence gives strong reason for be-
lieving that what is now the cause of the preference for the
right hand was originally an effect. Neither the apes nor
any others of the lower animals show a similar inclination for
the special use of the right limbs. It is a purely human attrsi-
bute, and probably arose gradually from the use, by the earli-
est races of men, of the right arm in fighting, while the lett
arm was reserved to cover the left side of the body, where
wounds, as their experience showed, were most daugerous.
Those who neglected this precaution would be mostly 1 kely
to be killed ; and hence, in the lapse of time, the natural
survival would make the human race, in general, “right.
handed,” with occasional reversions, of course, by ‘‘atavism,”
to the left-handed or, more properly, the ambidexterous con-
dition. The more frequent and eanergwtic use of the right
limbs woull, of course, react up.on the brain, and bring about
the excessive development of the left lobe, such as now gener-
ally obtains.

The conclusions from this course of reasoning are very im-
portant. Through the effoct of the irregular and abnormal
development which has descended to us from our bellicose
ancestors, one lobe of our brains and oune side of our bodies
are left in a neglected and weakened condition. The evidence
which Dr. Wilson produces of the injury resulting from this
cause is very striking. In the majority of cases the defect,
though it cannot be wholly overcome, may be in great part
cured by early training, which will strengthen a* once both
the body and the mind. ‘“ Whenever,” he writes, ‘“the early
and persistent cultivation of the full use of both hands has
been accomplished, the result is greater efficiency, without
any corresponding awkwardness or defect. lu certain arts and
professions, both hands are necessarily called into play. The
skilful surgeon finds an enormous advantage in being able to
transfer his instrument from one haand to the other. The
dentist has to multiply instruments to make up for the lack
of sueh acquired power. The fencer who can transfer his
weapon to the left hand places his adversary at a disadvantage.
The lumb rer finds it indispensable, in the operations of his
woodcraft, to learn to chop timber right and lefr-handed ; and
the carpeuter may be frequently seen using the s\w and ham-
mer in either haud, and thervby not only resting his arm, but
greatly facilitating his work. In all the fine arts the mastery
of both hands is advantageous. The sculptor, the carver, the
draughtsman, the enuraver, and cameo cutter each has re-
course at times to the left hand for special man:pulative dex-
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terity ; the pianist depends little less on the left hand than HOW A BONE BUTTON IS MADE.
on the right; and as for the organist, with the numerous From human bones? No. From ivory? No. From bone

pedals and stops of the modern grand organ, a quadramanous
musician would still find reason to envy the ampler scope which
a Briareus could command.”

That all this is true is abundantly shown by the numerouns
examples cited by the author, from the greatest of artists, the
left-handed Lionardo da Vinci, to the distinguished ex-presi-
dent of the American scientific association, Prof. Elward F.
Morse, and (we may add) to Dr. Wilson himself, both of whom
are known to be accomplished draughtsmen with this too-
neglected hand. In view of these facts, it is evident that few
more important suhjects can be offsred for the consideration
of educatory than that which is presented in this impressive

essay.—Science.
—e eGP

TONING GELATINO-BROMIDE PRINTS.

Something extremely interesting to me was the appearance
of a communication to a metropolitan society, embodying
some experiences of the toning of silver bromide emulsion
pictures with uranium nitrate and potassium ferricyanide, the
constituents of Dr. Eder’s negative intensifier. If ome may
presume to criticise Mr. Eder’s remarks, they struck me as
being very lucid, and I was able without difficulty to arrive
at satisfactory modifications of the tones of bromide prints by
following his instructions. That gentleman recommends 10
per cent solutions of both salts. The picture after fixa'ion is
to be washed in acidulated water and then freed of the acid
and treated with equal parts of the solutions named in tsenty
parts of water. After toning, another washing and transfer-
ence to a new hypo or alum bath. For the latter I do not
recognize a necessity, and so in the few trials made omitted it,
substituting for it, after a thorough wash and soak, an acid
bath to remove any traces of insoluble compounds that may
have remained on the print. A personal preference for less
marked tones than the deeper browns given by employing the
solutions at the strengths suggested led me to considerably
weaken them. By this means I obtained what I aimed at,
namely, an alteration of the cold black of the untoned print
to a less determined hue, brown black, of greater range. I
agree that a bromide print may be considerably improved in
this latter manuer by the application of the uranium ferricy-
anide toning solution, which, moreover, possesses great lat-
titude of power in imparting a well graduated series of pleasing
tones.

Another useful application of the uranium-ferricyanide ton,
ing solution is in the modification of the color of gelatino-
bromide opal pictures. Here, as with paper positives, one
may run up and down the gamut of the brown group of shades
and tones with perfect success. I have so employed the for-
mula detailed with satisfactory and pleasing results. For
those who do not like blacks or cool grays, this method of
toning may be coufilently recommended. It will, of course,
not escape remark that with bromide paper and opals that are
developed with oxalate of iron very stringent care is required
to free the film from ferrous compounds before the application
of the uranium-ferricyanide solution, otherwise ruinous blue
stains are sure to nppear. I attach little, if any, importance
to the danger of yellow stains from the toning solution if its
action be not protracted beyond a few minutes. In my trials
some opals, with plenty of virginal margin, came out of the
treatment quite immaculate, although only ordinary precau-
tions were adopted to preserve their whiteness.—THoMAs Bip-
DING, in Br. Jour. of Photo.

of dog or cattle? No. The other day, writes a correspon-
dent, I happened to call on Mr. Church, who is the master
of a small button factory at Birmingham, and was greatly in-
terested in seeing a tailor’s bone button made, just such a one
as you would find on your ulster or a tweed coat. It was a
queer little factory, made out of two or three cottages rolled
into one. First of all, I was introduced to the raw material,
which lay on the floor of a dark and dingy little workshop,
in which a solitary workman was standing at his bench.
“There,” said Mr. Church, pointing to what I tosk to be
potatoes, ‘“there you see what we call vegetable ivory. It
comes from South America and grows in clusters of half a
dozen nuts. That is the first state of the button.” Wa then
went up to the workman, who was catting up the kernels of
the nuts at a swiftly revolving circular saw, an operation
requiring great dexterity, for a slip might cost him a finger.
This is the first process. The kernel is easily extracted, the
shell in which it is enclosed being very thin and fragile.
Although the kernel is a nut, it would take a very strong pair
of jaws to crack it, and the teeth cannot touch it. The little
white slabs which are cut out by the saws are taken to the
next department, where the button is really formed in the
series of lathes through which it is passed. The tool-maker,
whose office is very important, works at oue end of the room.
The first lathe cuts out the button with the desired circumfer-
ence, regulated by a series of gauges, the work being pa-sed
on to the others for the rim, and so on. Two women were
drilling the four holes of the button, this being done by tak-
ing up each oue and subjecting it to the action of the four-
pronged ho izontal drills, doing their work with remarkable
deftness and rapidity. The button, so far as its form goes, is
finished. It now remains to do the polishing and dyeing.
In another room are half-a-dozen hexagonal boxes revolving
in an atmosphere of dust. They contain the buttons, which
are now being polished by the action of some hard powder,
which is placed with them in the boxes. There is a secret in
every trade, and I fancy that the contents of the mixture with
which the buttons are eventually stained are not divalged to
the world. Down below I was taken into another room, in
which there were scores of tins containing dyes and many
buckets holding chemical solutions. When the buttons are
ready for receiving the dye they are placed on a tin tray hold-
ing, I think, a gross. The dye is then blown on to them by
a apray, which causes the liquid to fall very naturally. The
trays are then put into a gas-heated oven, and the buttons
are afterwards put on to the cards ready for the market. Such
is the interesting history of a bone button, one of the many

wonders of Birmingham, that town of wagicians.—Pall Mall
Gazette.
—_—————————

REMOVAL OF RUST.

A method of removing rust from iron consists in immersing
the articles in a bath consisting of & unearly saturated solution
of chloride of tin. The length of time during which the ob-
jects are allowed to remain in the bath depends on the thicknets
of the coating of rust ; but in ordinary cases twelve: to twenty
four hours is sufficient. The solution ought not to contain a
great excess of acid if the iron itself is not to be attacked. On
taking them from the bath, the articles are rinsed in water and
afterward in ammonia. The iron, when thus treated, has the
appearance of dull silver ; but a simple polishing will give
it is normal appearance.
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SIMPLE SCIENTIFIC EXPERIMENTS.
EXPERIMENTS WITH EGGS.

Bome of the phenomens of fluid friction may be beautifully
shown by very simple experiments devised by Sir William
Thomson. The materials necessary are two eggs—one raw,
the other hard boiled ; two rubber bands of sach a size as to
clasp an egg firmly when slipped on lengthwise; two thin
steel wires, about the gize of those sometimes nsed as E strings
on guitars; and a mirror or a large plate, or other smooth
surface with a ledge arcund it to prevent the eggs rolling off.

From a gas fixture, or other convenient support, the two
wires are hung, and to the lower end of each one is fustened

W one of the rubber loops. Into these loops the eggs are slipped,

with their long axes vertical, as shown in the fignre. Grasp-
ing one egg in the fingers of each hand, they are gently turned
once or twice round and then let go. The eggs show a sur-

L prising difference in behavior. The boiled egg keeps twisting

to and fro, after the manner of a torsion pendulum, while
the raw one comes almost immediately to rest. The explana-
tion is easy. The hard boiled egg, being rigid throughout,
turns as a whole, while the raw egg, being soft inside, has
only its skell moved by the torsion of the wire, the contents
remaining stationary, because of their greater inertia. The
shell is thus made to rub to and fro on its contents, and being
very light, is soon brought to rest.

Sir William Thomson has used this experiment to illustrate
one of the proofs that the interior of the earth is solid. If the
earth consisted of a thin shell or crust of hard rocks sur-
rounding a fluid or pasty nucleus, as has been until recently
generally taught, he says that the observed swinging and
swaying motions of the earth’s axis in precession and nutation
would be impossible. Any such motion would soon be stopped
by interior friction,

Place the eggs on the mirror or plate and try by a sudden

twist with the fingers to spin them on end like tops. With -

q

the boiled egg one readily sncceeds, but the raw egg will
hardly make a single rotation before it falls on its side. The
finger twist has merely m:ved the shell, the inside remaining
at rest. Professor Mendenhall has remarked that this experi.
ment furnishes a solution to Columbus’ problem—how to
make an egg stand on end : first hoil the egg hard, aud then
spin it. )

The third experiment is the one that occasions greatest
surprise. The boiled egg is spun on its side on the glass, and
the palm of the hand is then gently brought down upon it for
an instant. The rotation, of course, stops at once. But when
the same thing is tried with the raw egg, as soon as the hand
that stops it is removed, its rotation begins again. In this
case, when the shell is stopped, its fluid contants remain in
motion, and, rubbing against it, sst it in motion when the
hand is taken away. It astonishes onme to find how long the’
egg may he held still before this effect stops !

SMOKING AN EMPTY PIPE.

A neat adaptation of a familiar chemical experiment is now
being shown by travelling conjurers. The performer comes
forward with a common clay tobacco pipe in each hand, and
after exhibiting them and blowing through them one at s
time, to show that they are empty, puts them mouth to mouth,
as in the fignre, and at once proceeds to draw volames of
smoke from them. The merest tyro in chemistry will at once
rightly guess that one of the pipes is slightly moistened in-
side with hydrochloric acid and the other with ammonia, and
that the clouds of smoke are merely fames of the salt am-
monium chloride formed by the combination of the vapors of
two chemicals.

An effective way to show the same experiment to a class is
to blow across the mouths of two hottles containing strong
ammonia and hydrochloric acid, and placed in line with the
lips. A large room may thus be filled with dense fumes in a
few minutes.—A. B. P., in Scientific dmerican.

'
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GOLD BEATING.

The rough gold is put in to a stone crucible, melted, and
poured into a mould which gives it the right width for roll-
’ ing. One hundred dollars’ worth of gold is generally moulded
at a time, the weight being about 5 ounces. It is then run
through the rollers, the pressure of which is so great that the
little bar of gold that is 1 inch in width and about 3 inches
in length, after being run through several times, becomes a
strip about 14 yards in length and about the thickness of a
hair. The strip is then cut into 1 inch squares. These
squares are put into what is called a cutch. This cutch is
composed of 180 skins 8} inches square. The material that
these skins are made of is an invention of French origin, and
is kept secret. Formerly vellum was used. A gold square
is placed between each skin, one directly over the other, until
the cutch is filled. Two parchment bands are put over them
in opposite directions to keep them from shifting. The cuteh
is then beaten for 15 or 20 minutes with a 16 pound hammer.
The gold is then taken out of the skins, quartered by a skewer,
and put into what is called the shoder. The number of skins
in a shoder ig 680. These skins come from what is called the
bung gut of an ox, one animal furnishing but two skins. The
shoder skins are 4 inches square. They are put between the
skins in the same manner as in the cutch. They are then
beaten for 1} hours with a 10 pound hammer, taken out, and
again quartered with a piece of recd. They are then put into
the mould one over the other, as before, until the 900 skins
which the mould contains are filled. This is beaten with a
hammer weighing 7 pounds for three or four hours. The
leaf is then ready to be trimmed and booked. Before the
beating process the skins are heated and primed to prevent
the leaf from sticking. Heated presses are used to take the
moisture from the skins. Each skin is rubbed with a hare’s
foot with plaster of Paris on both sides before beating. Each
one of the first squares of gold beaten out makes 25 leaves, or
one book. The trimming of the leaves before they are put
intc books is done by a sled-shaped machiue called a wagon.
The trimming and booking is done mostly hy girls. The
trimmings that are left from the leaves are scraped together
and melted over. A little salt added makes it thoroughly
clean. The granite block that the beating is done on is about
8 feet in height, the top surface being ground down perfectly
“smooth, 80 as to prevent the blows of the hammer from cutting
the under side of the mould.—Scientific American.

—_———

USE THE KNOWLEDGE YOU HAVE.

The greatest educators are those who not only impart know-
ledge but teach the correct use of that already acquired.
Knowledge of whatever character is valueless if not properly
employed. Individuals are often informed of subjects, but
the neglect to use that information is ignorance without any
excuse. Most men, in matters of business and daily trans-
actions, employ their knowledge to the best possible advant-
age. They are careful to investigate closely, systematise their
efforts, and tollow the best business rules and maxims known
to them. In almost every relation this care is observed, yet
they are indifferent and careless regarding the simple laws of
health known to almost every one. The little things which,
being neglected, gradually and surely undermine health,
shorten life, and render it less useful, are often wholly disre-
garded. We are all too apt to rely on some evidence of good
bealth until the neglect of the simpler laws of hygiene has

wrought debilities which seldom find remedies. We become

careless regarding food, air, and drink. The health-sustaining
agencies which nature has so abundantly supplied are ignored,
temipted every d -y,

If any one will take the trouble to note each day the viola-
tion of health laws which he has knowingly committed—those
plain and simple laws known to average intelligence—he will
soon begin to wonder that he is alive. The poisons inhaled,
intemperance in food and drink, want of exercise, cleanli-
ness, sleep, and proper rest, keep nature busy repairing the
waste, and her forces are exhausted before middle life is
reached, and decay begins its work when health should be
robust. This results not from want of medical aid or advice,
but from wilful violations of health axioms known to every-
one almost intuitively, which could be observed and more
work accomplished and more pleasure enjoyed than by their
neglect, whatever time or opportunities may be gained.

The allurements of business, with the consequent rush and
employment of every available moment, is a great temptation
to late hours, hasty and irregular meals, excitement, mental
strain, and overwork. Yet there is nothing saved in this.
Anyone can easily demonstrate the fact that more can be
sccomplished by regular and temperate habits and proper rest
than by continual labour and the violation of the first prin-
ciples of the rules of health. The so-called demands of society
work, also, their evils, and have broken down many strong
constitutions. All this is known, and but the simple need of
inducing people to use properly the knowledge they have ex-
ists. It will pay in the enjoyment of good health and the
prolonged life that will follow.—Sanitary News.

———————

HOW TO SHARPEN A PLANE IRON.

The simple art of sharpening a plane iron is supposed to be
understood by every mechanic, remarks a writer in a contem-
porary, but there are hundreds of men who cannot do a credit-
able job in this respect. The common tendency is to round
off the edge of the tool until it gets so stunted that under a
part of the cutting the tool strikes the work back of the cut-
ting edge. To do the job correctly, we will begin at the be-
ginning and grind the tool properly. First, the kind of wond
to be cut must be taken into consideration. Common white
pine can best be worked with a very thin tool, ground down
even to an angle of 30 degrees, provided the make of the tool
wili allow it. Some plaunes will not, for the iron stands so
‘‘stunt,” or nearly perpendicular, that its grinding causes a
severe scraping action, which soon wears away the tool. In
such cases, from 45 degrees to 60 degrees is the proper angle
for plane irons, and this, too, is about right for hard wood
planing. ,

Determine the angle you want on the plane iron, and then
grind to that angle, taking care to grind one flat bevel, and
not work up a dozen facets. If the stone be small, say 12 in.
to 18 in. in diameter, the bevel will be slightly concave like
the side of a razor, and this is a quality highly prized by
many good workmen. In grinding, take good care to avoid a
¢ featheredge.” If the tool already possesses the right shape,
grind carefully right up to this edge, but not grinding it en-
tirely off. The time to stop griuding a tool is just before the
old bevel is ground off.

Should the tool need any change of shape, such as the grind-
ing out of a nick or a broken place, then put the edge of the
tool against the stone, and bring the tool to the desired shape
before touching the bevel.

Let the iron lay perfectly flat upon the stone, with a tend-
ency only to bear harder upon the edge of the bevel than upon

— 1l
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the heel. Move the iron back and forth on the stone as fist
as your skill will allow, taking care that the heel of the bevel
is not lifted from the stone. As you become proficient in
whetting an iron, the heel may be lifted from the stone about
the thickness of a sheet of paper, or just enough to prevent it
from touching. The reason why many carpenters cannot set
an edge is because they raise their hand too much, and per-
haps rock the tool, thus forming a rounding bevel, the sure
mark of a poor edge-setter.

The proper way to oil-stone a tool is to continue the grind-
ing by rubbing on the oil-stone until the bevel left by the
grindstone is entirely moved, and the edge keen and sharp.
If this be properly done, the tool need not be touched upon
its face to the stone, but among a dozen good edge-setters not
more than one can do it. It is a delicate operation, and can
only be acquired by long practice. Nine times out of ten the
average workman is obliged to turn the plane iron over and
wet the face thereof, and here is where many men fail who
have done the other things well. By raising the back of the
tool only a very little, the edge is *‘dubbed off,” and re-
grinding of the face becomes an immediate necessity. A good
stone should “‘set” an edge on a tool which will shave off the
hair on a person’s wrist, without cutting the skin or missing
a single hair.—Mining and Scientific Press.

MEDICINAL PROPERTIES OF VEGETABLES.

The following information nay be useful to some at this
season of the year, if not new to many : —

Spinach has a direct effect upon the kidneys.

The common dandelion, used as greens, is excellent for the
same trouble.

Asparagus purges the blood.

Celery acts admirably upon the nervous system, and is a
cure for rheumatism and neuralgia.

Tomatoes act upon the liver.

Beets and turnips are excellent appetizers.

Lettuce and cucumbers are cooling in their effects upon the
system.

Onions, garlic, leeks, olives, and shalots, all of which are
similar, possess medicinal virtues of a marked character,
stimulating the circulatory system wnd the consequent in-
crease of the saliva and the gistric juice promoting diges-
tion.

Red onions are an excellent diuretic, and the white ones are
recommended to be eaton raw as a remedy for insomaia. They
are a tonic aud nutritious.

A soup made from onions is regarded by the French as an
excellent restorative in debility of the digestive organs,

CALIFORNIA BORAX.

New borax works have recently been started in Saline val-
ley, Inyo county. Thev have eightuen crystallizing tanks,
each of a capacity of 1,000 gallons. Three of these tanks are
emptied daily, yiclding about two tons of borax. The crude
material from the borax marsh is first boiled in a boiler of
3,000 gallons capacity, and the solution is then run off into the
tanks, where it is allowed to cool off and crystallize for about
six days. The borax accumulates on the zinc sides of the
tanks, and on plates of that metal hung in them, seven
plates being used to each tank. The works are about fitty-
five miles from Alvord station, and are close to the great Inyo
mountains, which rise like a wall to a height of 11,000 feet
above the sea level.

THE SCIENTIFIC LANTERN.*

In lantern projection, as in all other scientific work, the
best results can be obtained only by employing the best means.
While a cheap lantern may have considerable utility, it can- |
not fully satisfy mod-rn requirements in the line of scientific
projection. In Fig.1 is illustrated a lantern which is adapted
to all kinds of projection, and which may be readily shifted
from one kind of work to another. It is provided with an
oxyhydrogen burner and with an electric lamp, either of which
may be used at pleasure. It may be very quickly arranged as
a vertical lantern, and all of the attachments are constructed
8o that they may be placed at once in the position of use
without the necessity of alignment and adjustment in each
case.

The frame of the lantern consists of cast iron end pieces
having rectangular legs attached to the base. To the sheet
iron top is attached a tall chimney, having a cowl at the upper
end for confining the light. Opposite sides of the upper por-
tion of the frame are provided with hinged sheet irou doors.
The lower part of the lantern frame is provided with hinged
removable doors, which may be used to close in the light.

The front is furnished with a plate hinged to swing in a
vertical plane, and provided with a cell for cortaining the
outer lens of the condenser. The axis of this lens cell coin-
cides with that of a similar cell supported by the front end
piece of the frame and containing the inner lenses of the con-
deuser, The inner lens of the condenser is a plano-convex 4
inches in diameter and of 8 inch focus, arranged with its plane
side toward the light, The two outer lenses are plano-convex
5 inches in diameter and 8 inches focus, arranged with the
convex faces adjoining. The distance between the lenses is
4th inch, The combined focal length is about 2 inches, mea-
sured from the plane face of the rear lens.

Prof. A. K. Eaton, of Brooklyn, has devised a condenser in
which the inner lens is a meniscus and the outer and larger
ones are crossed lenses. It is used in many scientific lanterns
and is very effective.

The outer or movable lens cell projects beyond the hinged
plate, and receives a split ring provided with a shallow inter-
nal groove, which fits over a corresponding circumfersantial
rib on the lens cell. This split ring has a tangent screw for
drawing it together, so as to cause it to clamp the lens cell.
It is also furnished with an ear, into which is screwed a bar
parallel with the axis of the lens cell. To this bar are fitted
the slide support, the supports of the projecting lenses, the
apparatus for microscopic projection, the polariscope, the
adjustable table for holding tanks, pirces of apparatus, ete.

As represented in Fig. 1, the lanteru is arranged for the
projection of pictures, diagrams, snd such pieces of apparatus
as will go in the place of an ordinary lantern slide. The ob-
jective is a one-quarter portrait lens of good quility. For the
support of tanks and other vessels for projection, the table
shown in Fig. 2 is used in place of the slide holder.

The attachments shown in Fig. 2 are employed for the pro-
jection of microscopic objects. The engraving shows the
polariscope in place; but this may be removed by simply
taking the short tubes which contain the prisms of the pol-
arizer and analyzer out of the sleeves, g, f. The stage is
arranged so that it may be revolved either with or indepsnd-
ently of the polarizer, and the latter may be revolved inde-
pendently of the stage. The objectives are supported by a

€ From ‘‘ Experimental Science.” by Geo. M. Hopkins, in press
Munn & Co., publishers, New York.
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movable plate, which swings 80 as to bring either of the objec-
tives into the position of use, A small conically-pointed
spring bolt locks the plate in either of its three positions.
When it is desired to use a larger objective, the plate may be
swung below the supporting bar, when the objective may be
inserted in the sleeve, /. This arrangement admits of apply-
ing a system of lenses for wide-angled crystals.

In the projection of microscopic or polariscopic objects it
is advisable to always interpose the alum cell or water tank,
h, between the condenser and the Nieol prism or the object,
to intercept the heat, and thus prevent injury to the prism or
object.

The table, 1, which supports the tank, %, is made adjustable
as to height to sccommodate different objects or pieces of
spparatus. In front of the microscope attachment is sup-
ported a centrally apertured disk, which prevents stray light
from reaching the screen.

The sleove that supports the objective holder and the aleeve,
J, alides on the tube, a, fitted to the support bar, and is pro-
vided with a pinion which meshes into the rack on the tabe*
a. By means of this pinion the objectives, together with the
sleeve, f, are moved out or in for focusing.

In Fig. 8 is represented a polariscope for large objects,
which is constructed according to the plan of Delezenne, but
modified by the writer so as to utilize a right-angled totally
reflecting prism, such as is used for presenting objects right
side up on the screen ; also for throwing the beam horizont-
ally from the vertical attachment, as will be described
later on.

The black glass polarizing mirror, d, is arranged at the
polarizing angle in the path of the cone of light proceeding
from the condenser. Below the mirror, d, is supported the
right-angled prism with its reflecting side parallel with the
mirror, d. The beam of light thrown downward by the black
glass is thrown forward by the prism. A revoluble stage, ¢,
snd a tube, d, containing an objective and analyzing prism,
are supported with their axes coincident with that of the light
beam proceeding from the prism, e. Focusing is effected as
in the other case. This arrangement is particularly adapted
to the projection of designs in selenite or mica, mica cones,
semi-cylinders, and specimens of stained glass.

There'is an inappreciable loss resulting from the angle formed
by the 90° sides of the prism with the incident sed emergent
beams. The polarizer works very perfectly, and costs only a

Fi1G6. 1.—SCIENTIFIC LANTERN.

small fraction of the amount required to purchase a Niool
prism of the same capacity. It cannot, of conrse, be revolved H
but the object and the analyzer can be turned, which is suffi-
cient. Very good results can be secured by employing a plane
mirror in place of the reflecting prism. The bar which pro-
jects from the frout of the lantern is made in two sections,
connected by a close-fitting bayonet joint.

For such objects as must lis in a horizontal position when
projected, the hinged plate which supports the outer half of
the condenser is raised into a horizontal position, and a tri-
angular casing containing s mirror is placed underneath it.
The attachment is provided with short studs, which enter the

FI1G. 2.—MICROSCOPE ATTACHMENT.
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F1G. §. Fic. 4

APPLICATION OF THE 90 DEGREE PRIsM.

F1G. 6.—CoOURSE OF THE RAYs THROUGH
THE ERECTING PRIsM.

front of the lantern and the hinged plate, and hold it in posi-
tion. The reflecting prism (Fig. §), or a plane mirror, is
placed over the object to direct the light to the screen.

The improvements in the lantern and the attachments thus
desoribed are the result of a long experience with lanterns of
varions kinds. It is believed ‘that it fulfils most require-
ments. It can readily be adapted to all the uses for which &
scientific lantern is required.

To prevent the escape of stray light a wire frame is attached
to the body of the lantern, so as to support a black cloth
canopy, which covers the entire front of the lantern and ex-
tends downward below the support bar. It is provided with
an aperture in front for the passage of the projected beam.
In addition to this protection, the larger objectives may be

[N NRCNEY

FI6. 7.—ARRANGEMENT OF ELECTRIC CANDLE
FOR LANTERN Usk.

provided with disks like that shown in Fig. 2. These precau-
tions in regard to the escape of light are particularly neces-
sary in microscopic and polariscopic projection, which require
s thoroughly darkened room. In the projection of plain
microscopic objects, it is found advantageous to place a
plano-convex lens of three-fourths inch focus behind the
stage.

An analyzer, formed of a series of three glass plates, and

arranged to show both transmitted and reflected beams, is de-

sirable. By a second reflection of the reflected beam it may
be combined with the transmitted beam, showing that the
reunion of the complementary colored beams produces white
light.

In Figs. 4 and 5 are shown two applications of the 90°
prism. In Fig. 4 it is shown in position for erecting the
image produced by the lantern. The course of the rays is
clearly indicated in Fig. 6.

The totally reflecting prism, when used to render the beam
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horizontal in a vertical lantern, is arranged as shown in Fig.
6 ; t.e., with one of its faces at right a1 gles to the beam, and
with its reflecting face at an angle of 45° with the beam, or
approximately so.

Probably the most desirable snurce of light for all purposes
is the oxyhydrogen or calcium light., The burner shown in
Fig. 1 is an excellent one. It is provided with a platinum-
tipped jet and is arranged for every adjustment. The lime
cylinder can be revolved and raised or lowered. The jet may
be adjusted relatively to the lime so as to secure the best re-
sults. As the gases are mixed inside the burner, they should
be taken from tanks or cylinders in which considerable pres-
sure is maintained. Gas bags are unsafe when used in con-

nection with a burner of this kind.

In the electric lamp shown in Fig. 7, a Jablochkoff candle

is employed. It is superior to the calcium light, and gives
very litiule trouble when an alternating current is available.
The carbons beiug presented end on to the ouject yield nearly
all their light in one direction, so that the loss of light is less
than in the case of the ordinary arc lamp. The candle is co-

|| incident with the prolongation of the axis of a helix supported

peartheluminous point. The current that supplies the candle
pisses through the helix. In consegence of this the are is
drawn to the end of the candle in opposition to its tendency
to follow the carbon rods. The candle can be moved forward
as it is consumed by grasping the insulating handle at the rear
end. Electrical contact is established with the rods by two
copper springs contained in the revoluble support of the
candle. When a direct current is used, a quick-acting cur-
rent-reversing switch is required, as in this case the current
must be reversed frequeutly to cause the carbons to burn
evenly.—Scientific American.

— e PP
MIXTURE FOR WRITING ON GLASS.

The preparation for writing on glass called ““diamond iok,”
says the American Druggist, is to be ured with a commcn
pen, and at once etches a rough surface on the parts of the
glass it comes in contact with. It proves to be a very useful
article for labeling bottles which are to contain liquids that
will destroy common labels.

At the request of Professor Maisch an analysis was made,
which proved it to be prepared ammoninm fluoride, barium
sulphate, and sulphuricacid. The barium sulphate seems to act
as an absorbing medium, and when the semi-fluid massis used,
it makes a white mark, and prevents the spreading of the
watery liquid ; it also seems to make the acid etch a rougher
surface.

It is made by mixing barium sulphate three parts, am-
monium fluoride one part, and sulphuric acid a quantity suffi-
cient for decomposing the ammonium fluoride and making the
mixture of a semi-fluid consistency.

The samyle examined was contained in a glass bottle hold-
ing nearly two fluid drachms, and which was thickly coated
on the outside with asphaltum, on the iuside with a thick
stratum of beeswax, and was stoppered with a rubber
stopper.

It is claimed by the manufacturer that the mixture contains
no hydrofluoric acid and does not corrode a pen ; but of course
it does corrode a pen, and hydrofluoric acid is the oue thing
that does the etching. Any one making this mixture and
wishing to keep it iu a glass, may coat the bottle inside with
parsfline, beeswax, or rubber. It should be prepared iu a
leaden dish, and is preferably kept in a gutta-percha or leaden
b ttle.

PATENTS.*

The earliest laws of which we have any knowledge, that
granted privileges and favors to persons who had made valu-
able improvements or inventions to relieve suffering and bene-
fit humanity, were enacted in England less than one hundred
years ago.

There was a system estahlished during the reign of Eliza-
beth and the Stuarts that became odious. It was not a legal
right, but a royal favor, and related to other things besides
inventions, and extended to many articles in common use.

In the reign of James the First a law was passed known
as the S'atute of Monopolies, declaring all monopolies illegal
and void, except copyrights and patents, which were granted
for fourteen years.

This system, though somewhat modified, has become the
established policy in this country, and is substantially a
copy of the Euglish law, in order to secure reward to the
inventor.

There are some persons in our profession who think it is
unprofessional to take out patents, but what would have
been the status of dentistry to-day without the stimulus of
reward for useful and improved appliances in the dental
art {

Our country is a new world, and the American dentist is
comparatively a new man; and the sooner he learns to do
business on a plan that corresponds to the age in which he
lives, the better it will be for himself and those who seek his
services.

The men who invent are thinkers; they are persons of
adaptation and consecration ; they are, and have been, bene-
factors to their brethren, and, as a rule, they suggest and give
away to their co-workers little suggestions without money and
without price, to nake dental operations easy, more than all
the money they receive for their patents.

Inventions are the products of the brain, and they are just
as legitimate as the labor of the hauds. A certain orator was
once asked how long it had taken him to prepare his oration ?
he replied, ‘* Just forty-four years, for I am just forty-four
years old, and I have given my whole life to this wo k.”

I do not wish to be understood as advocating the giving
patents away, for it is never best to give something for no-
thing, and the Creator does not deal in that way with His
children in the various departments of nature. Everything is
dual, and inventors are seers in mechanics, their minds be-
come illuminated with visions of uses for the benefit of their
fellows, and usually the whole working of the improvemient
is wrought out in the night, when the body is at rest, and
we commune with ourselves without interruptions.

Al vost all the improvements that have benefited the race
have been first thougnt out and then wrought out to make us
great as individuals or a nation.

It is the function of the brain to think, and the hands to
execute the thought. The older men of the profession will
recollect the ridicule that was hurled upon Dr. Atkinson and
the use of the mallet in impacting gold in filling teeth some
thirty years ago, and now we bring to its aid the various
machines and electricity.

The unprecedented growth of our profession over either of
the older professions is due largely to our freedom from the
conventionalities that bind all professions to the past. Any
inuovations to long-time usages are almost certain to prove
disastrous to those who discover the “‘new and more excellent

* Extracts from an article by J. A. Robinson, D.D.S.,in the
‘*Archives of Dentistry.’’
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way.” The things we invent are children of the intellect and
the affections. Man has no power to make or improve a thing
without a love manifested toward the thing he desires to make
better. The man who invents sees the improvement he wishes
to make as we see the solar light before the sun makes his
appearance in the morning.

One of the h ndrances to our free use of improvements is
that they have heen bought up and laid aside by monopolies
because they interfered with the sale of goods already in the
market, and that has discouraged men of genius from trying

to make appliances that would benefit the profession.

-~

TELEMETER SYSTEM.

The uses to which the telemeter may be applied are so
numerous and so varied as to render it impossible to describe
them all in detail within the limits of a single mewspaper
article. Some of the more prominent uses to which this in-
strument is applied are the transmission to one or more dis-
tant points of the indications of thermometers, barometers,
and pressure gauges ; also for indicating at a distant point the
height of water or oil in open or closed tanks, or the height
of gas holders.

To accomplish the transmission of these indications two
instruments are required, one for tramsmitting and the other
for receiving and recording, the two instruments being con-
nected by wires so as to form complete electrical circuits,
which are supplied with a current from a suitable open circuit
battery. A number of receiving instruments may be used in
the same cireuit.

The telemeter system has been in practical operation for a
number of years, proving itself to be accurate and reliable in
all of its applications. It has recently been much simplified
and improved, both mechanically and electrically.

One of the uses to which the telemeter has been applied is
that of transmitting time from a master clock to a series of
dials. In this particular application its marits have been
shown to the best advantage. As atime system, it has proved
accurate and in every way desirable,

The transmitting instrument is substantially the same for
all uses, and t.e receiving instrument is, in part, a copy of
the transmitter, with the addition in some cases of apparatus
for making a permanent record. Thereceiver is also provided
with an alarm for giving notice when the prescribed maximum
or minimum indication is reached. As indicated by the illus-
trations, the mechanism of the instrument is very simple and
of such a character as to require noattention after being placed
in position for use.

Without going minutely into detail, the operation of the
apparatus may be briefly described as follows :—

The transmitter has a step-by-step motion, which is pro-
vided with two magnets, one for turning the step-by-step
motion in one direction and the other for turning it in the
opposite direction. These magnets are in sepirate local cir-
cuits, each of which is provided with an auxiliary armature
and contact closer, so ihat when the current is supplied to
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the magnet its armature will be attracted, and through the !

mediam of the pallets and motor wheel will rotate the index
arbor. The transmitting instrument with the dial removed is
represented in Fig. 1.

The apparatus thus described appears on the front of the

base plate beneath the glass ot the case. The complete
mechavism is here shown, with its electrical connections.
The thermometer, pressure gauge, or other primary instru-
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ment whose indications are required is placed back of the
transmitting mechanism in such relation to the latter that
the movements of its hand will close the circuit-controlling
devices.

The receiver is provided with step-by-step mechanism like
that of the transmitter, but the contact makers are omitted.
Each magnet of the receiver iy connected by a line wire with
the circuit closer of the cerresponding magnet of the trans-
mitter, the latter acting as a relay for closing the circuit
through the receiver, so that every impulse of either of the
magnets of the transmitter is repeated by the corresponding
magnet of the receiver, thus turning the index arbor of the
receiver synchronously with the index arbor of the transmit-
ter. By this action of either of the magnets of the receiver
the circuit is broken and the mechanism of both transmitter
and receiver is moved one step, and the instruments are both
ready for a new impulse in either direction from the primary
instrument,

When it is desired to preserve a record of the indications
of the receiving instrument, a toothed sector is attached to a
shalt journaled in the frame of the instrument and arranged
to be engaged by a pinion on the index arbor. This toothed
sector carries an arm provided at its free end with a pen which
rests upon a graduated paper dial carried by a clock movement
arranged in the lower part of the receiver case, as shown in
Fig. 2. These graduated dials and the clocks to which they
are attached are adapted to either daily or weekly records, as
desired. A part of a day’s record is shown in Fig. 3. The
circuits are shown diagrammatically in Fig. 5.

These are described as follows :—

@, hand carried by thermometer, and arranged to give the
initial contact. a’, a’/, insulated spring-supported contact
points. a!, wire connecting coutact point, a/, to screw, 2, and
magnet. M2, a? wire connecting contact point, a’/, to screw, 1,
and magnet, M. 1, 2, contact screws insulated from the base
of the transmitter. 3, 4, contact springs fastened to initial
armature. B, 6, light armatures connected together, pivoted
betwean the plates of the transmitter, and normally held in
the central position, 8o as to bear on the faces of their respec.
tive magnets. 7, 8, insulated contact screws. 9, 10, contact
springs fastened to the driving armatures and electrically con-
nected to the base of the transmitter. 11, 12, armatures car-
ried by the pdlet lever for driving the machiunery of the in-
strumeut. 13, circuit-breaking lever connected electrically
with the plates of the instrument. 14, spring of the circuit-
breaker insulated from the base of the receiver and connected
electricaily to one pole of the battery, B. 15, lever for hold-
ing the pallets in the central position. 16, pawl for holding
the driving wheel, W, in its normal position. 17, 18, pins in
the fork to act upon the incline of the lever, 15. W, driving
wheel pivoted between the plates and used in all instruments.
L1, line connecting magnets, M! and M?, of the transmitter
to the buse of the receiver. L3 line connecting insulated
part, 7, of transmitter with magnet No. 3 of the receiver. L3,
line connecting insulated part 8 of transmitter with magnet
No. 4 of the receiver. 4 B, line connecting the base of the
transmitter with one pole of the battery, B. M5, M8 magnets
of intermediate receiver connected to lines conumected with
corresponding magnets of the receivers. The operation of the
apparatus is as follows :—The hand, @, which is always in con-
nection with the battery, moves and makes contact with the
commautator point, av, thus closing the circuit, The current
passes through the line, 4 B, thermometer hand, @, commu-
tator, au, wire, a’, and magnet, M/, then from the transmitter
through line, L’, to the base of the receiver; from thence
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FiG. 1.—TELEMETER SYSTEM—THE TRANSMITTER.
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F16. 2,—RECORDING RECEIVER. F16. 3.—PART OF A DAY’s RECORD.




281

AND THE INDUSTRIAL ARTS.

September, 1889.]

Fi16. 5.—Di1aGRAM OF CIRCVITS.

F1G. 8.—~TELEMETER APPLIED TO GAs HOLDER.

F1G. 6,—TELE-THERMOMETER,
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F16. 10.—-TELE-HYDROBAROMETER,

F16. 7.—TELE-MANOMETER.
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through lever, 13, and spring, 14, to the battery. The light
armature, 5, will be attracted by a feeble current, bringing
the spring, 3, in contact with screw, 1 ; shunting the comwnu.-
tator, which will be moved away from its contact with the
hand by the mechanism of the instrament. The armature,
11, being attracted by magnet, M/, brings the spring, 9, in
contact with the screw, 7, dividing the current which passes
through the line, L% magnets, M5, of the intermediate magnet,
MS, of the receiver to the base of both instruments; through
the lever, 13, and spring, 14, to the battery. The armature
of the magnet, M3, is attracted, carrying the fork or pallets
which propel the wheel, W, and also by means of the pin, 18,
pushes lever, 15, so that it strikes the adjustable screw in the
I lever, 13, throwing it away from its contact with spring, 14,

breaking the circuit and allowing the instruments to return
to their normal position.

In Fig. 6 is shown the application of the tele-thermowmeter
to a japanning oven. The thermometer spiral extends into
the oven, and its shaft passes through a tube to a transmitting
instrument attached to the outer surface of the oven wall.
This tele-thermometer with ordinary pipe fittings can be
attached to any boiler tank or pipe to show the temperature
of the liquid, gas, or steam contained therein. Wires leading
out of the top of the instrument extend to a receiver at a dis-
tant station.

In Fig. 7 is shown one of the important applications of the
telemeter. The transmitting steamn gauge upon the boiler in
the distant boiler house sends its indications through the
wires to the receiving instrument, where it indicates the boiler
pressure, and also makes a continuous and accurate record,
the receiver being removed to a safe distance from the boiler
house, where the records will be out of danger of destruction
by an explosion, should one occur. It will be noticed that in
this, as in the other receiving instruments, an alarm bell is
shown which is set in operation by an extreme movement of
the index in one direction or the other.

A similar application of the telemeter is shown in Fig. 8.
In this case the transmitting instrument is connected with a
gas holder, and the indications of the height of the gas holder
are transmitted to the receiver at the distant station. Here,
also, a record is made from which at any time the cubical con-
tents of the holder may be determined.

In Fig. 9 is shown a tele-thermometer located in a mine,
the receiver being above ground ; and in Fig. 10 is repre-
sented a water level indicator capable of giviug the height of
the water in reservoirs, dams, and streams, and showing the
rise and fall of tides at distant points. 'This application of
the telemeter will be readily understood from the illustra-
tions.

It is obvious that there are varivus other uses to which these
instruments may be applied. For instance, they will prove
of great value in connection with meteorological instruments,
transmitting dynamo-meters, speed indicators, etc. They
may also be utilized to advantage for indicating the height of
water or oil in boilers or tanks under pressure. They may
also be employed as deep-sea thermometers and for indicating
the temperature of the sea in the track of sea-going vessels,
keeping a record of the temperature during their voyage.—
Scientific American.

THE NEW PROCESS FOR SOFTENING STEEL.

The new process for softening ‘steel known as Dalzell's pro.
cess, has recently been brought into practical use, and seems
to be attracting much attention because of the remarkable
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softness produced. It is said that by this process any of tha
ordinary steels, of the usual lengths and shapes, for makiné
machine tools, punches, and dies, will, when treated, become
80 soft as to effect a most material saving in the cost of making
the desired tool. After having been softened aud cut to the
required form, the steel is handled in precisely the same way
as any of the well.-known brands, such as Jessup or Black
Diamond. It is claimed that the process, which is kept secret,
affects in no way the chemical composition of the metal, but
so alters its physical structure as to impart the qualities men-
tioned. A piece of Jessup steel which had been softened by
this method was taken to the Stiles and Parker Press Co.,
who made a punch to cut a five pointed star seven-eighths
inch in diameter and unususlly sharp at the points. Accord-
ing to the instructions given, the punch was to be made and
then tested by the Stiles and Parker people. In the making
of this punch they saved about 20 per cent in the cost, owing
solely to the softness of the metal. After having cut it, they
tempered it in the usual way in water. The punch was then
forced through German silver 3.32 inch thick, and through
wrought iron 3 16 inch thick, and as a final test was forced
through metal which cut only a part of the star, thus giving
an unbalanced pressure tending to bend the punch. It was
given a series of tests, not only unusual, but which would
not be tried except under like conditions, where the manu-
facturer is instructed to give the tool the severest trial pos-
sible, and where, as is natural, he passes from one test to an-
other more severe, The tool came out at last as perfect as
when it left the makers’ hands.

According to this it seems evident that the process while
softening the steel, at the same time so changes it that when
tempered it possesses greater strength than the same quality
of metal untreated. The process is particularly applicable to
die-sinking, where the hub, being of softened steel, can be
made in much less time, while the die, also being softened,
can be sank coll instead of hot, as is now the common prac-
tice, thus saving time and labor. The die is then tempered
and.hardened in the usual way. It isclaimed that this pro-
cess changes what we might name the final quality of the
metal, so that its strength in high grades is increased at least
25 per cent.  In handling the steel during the making of any
tool, it is absolut-ly necessary to perform all oper.tions cold,
as the heating of the metal destroys the qualities imparted
to it in the softening process. After having been treated, the
steel can be forged cold, can be twisted or bent in a way it
would not stand betore treatment, and can finally be tempered
ag desired. Any of the well-known brands of tool steel can
be suhjected to this process, and can afterward be treated in
the usual way.—Mining and Scientific Press.

THE LUSTER OF METALS.

Dove was the first to attempt an investigation of the causes
of metallic luster. He had examined, by the aid of a stereo-
scope, two images of a pyramid, one being colored blue and
the other yellow, expecting to find a relief image of a green
color. He was, however, astonished to find that the mixture
of colors gave a reflection like that of a polished metallic sur-
face. Huving repeated the experiment, using a black and
a white image, he obtained the metallic gray of lead and tin.
Dove concluded that metallic luster is due to two reflections
from superposed suifaces, and that the accommodation of the
eye being differeut for each color, a perfect coincidence of the
images of different colors was impossible. The luster of metals
would thus be caused by a reflection from the actual surface
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and another from beneath the surface.
tributes a considerable degree of transparence to the metals,
more indeed than seems comsistent with fact. Buiick offered
another theory, aecording to which the color of light reflected
from bodies not possessing the metallic luster should be in-
dependent of the local color—that is, the color of the reflect-
ing body—while in the case of metals the color of the reflected
light is that attributed to the substance, the incident light
being white, Biiicke also considered that a certain intensity
of reflection was a necessary condition for metallic luster, this
intensity resulting from the opacity of the metals, and he men-
tions the phenomeunon of total reflection as producing a per-
fect imitation of metallic luster. The theories of Dove and
B.iirke represent opposing views of the transparency of the
metals ; the one considers them as opaque, the other as trans-
parent. Herr W. Spring ( Bul. Soc. Chim., 50, 219) endeav-
ors to reconcile these views by a study of the nature of the
surfaces of the solids he has obtained during his experiments
on the compression of solids within polished steel cylinders.
He finds that substances which in the form of powder are
opaque produce solids that have a metallic luster, whatever
the nature of the substance, while such substances as yield
powders more or less transparent formed cylinders having
vitreous surfaces, looking as if varnished.—Scientific 4meri-
can.

NICKEL BROMIDE.

Nickel bromide has heen employed medicinally as a hyp-
notic and a sedative. According to Mr. A. Drew (Amer.
Jour. Pharm. ), it may be prepared conveniently by treating
granulated nickel with bromine under water, and carefully
evaporating the dark green solution, when the salt is obtained
in deep green deliquescent crystals, freely soluble in water,
but much less soluble in alcohol. The salt is conveniently
administered in the form of a sirup, which may be prepared
by placing 377 grains of bromine and 137 grains of nickel in
a flisk containing 12 ounces of water, digesting at a gentle
heat until the reaction bas ceased, filtering, and then adding
24 ounces of sugar and sufficient water to make 32 fluid ounces.
The sirup, which is of a beautiful greem color, contains in
each fluid drachm 5 grains of crystallized nickel bromide,
which is an ayerage dose.

TO RESTORE THE FRESHNESS OF WORN
CLOTHING.

The mystery to many people how the scourers of old clothes
can make them almo® as good as new is explained in the
American Analyst as follows :—

Take, for instance, a shiny old coat, vest, or pair of pants of
broadcloth, cassimere, or diagonal. The scourer makes &
strong, warm soapsuds, and plunges the garment into it, souses
it up and down, rubs the dirty places, if necessary puts 1t
through a second suds, then rinses it through several waters,
and hangs it to dry on the line. When nearly dry, he takes
it in, rolls it up for an hour or two, and then presses it. An
old cotton cloth is laid on the outside of the coat, and the iron
passed over that until the wrinkles are out; but the iron is
removed before the steam ceases to rise from the goods, else
they would be shiny. Wrinkles that are obstinate are removed
by laying a wet cloth over them, and passing the iron over
that. If any shiny places are seen, they are treated as the

wrinkles are ; the iron is lifted, while the full cloud of steam .

rises, and brings the nap up with it. Cloth should always

This explanation at-
" used for white cotton or woolen clothes, lint will be left in

have a suds made specially for it, as if that which has been

the water, and cling to the cloth. In this manner we have
known the same coat and pantaloons to be renewed time and
again, and have all the look and feel of new garments. Good
broadcloth and its fellow cloths will bear many washings, and
look better every time because of them.

THE JOHNSTOWN HORROR.

Though the Johnstown disaster occurred more than two
months since, the interest of the public in so remarkable an
event has not ceased to be active. . S. Goodspeeda & Co., of
New York, have just issued a very complete and richly pic-
torial history of the event, which is a work of the deepast in-
terest and power. No reader will care to lay aside this thrill-
ing narrative unfinished. In the world’s horrible record« of
evil wrought by the untamed forces of nature, few catastrophes
have been more heart sickening. The fearful loss of life, the
vast waste of property, the great interruption to business, de-
stroying the complex machinery which fed so many thousands
and contributed to the interests of the whole land, are hard
to match. Death and ruin take a thousand shapes, but rarely
have they assumed a guise so horrible as that in which they
rughed down on the people of Conemaugh Valley. The record
cannot fail to be of perennial interest, and to stir the hearts
of all who read it for the next generation to come, for such a
catastrophe, mercifully, comes but once in a century, if so
often. Enough time has now elapsed to enable the proper
verification of the facts to be made, and a careful and studied
statement to be given tu the public worthy of so startling a
subject. Any hurried and hap-hazard narrative of an event
which stands so unique in our history, is far from doing it
even partial justice. The author has given us in this book a
record both vigorous and accurate, and every reader should
bave the work in his hands. The book is an octavo hand-
somely printed and bound, and contuins 522 pages, embel-
lished with forty-eight fine full page illustrations. Agents

" are wanted. H. S. Goodspeed & Co. pay all the duty.

AN EARTHQUAKE.

On Wednesday, at about 4.45 a.m., we experienced here
the heaviest earthquake since the memorable one of 1863.
One occurred May 19th which was quite sharp, but thut of
Wednesday was more severe, though it only lasted about 14
seconds. It was felt at Napa, Oakland, Benicia, San Leandro,
Petaluma, Santa Cruz, Mt. Hamilton and elsewhere. No
special damage was done, though a few buildings and chim-
neys werne cracked. Prof. Geo. Davidson says: ¢ At my resi-
dence, Hyde, near California, the shock lasted 14 seconds.
There was nearly at the middle of the oscillations a second
shock. About 4h. 56m. there was a tremor of less than half &
second’s duration, up and down, and at 5h. 5m. a second
tremor, slightly stronger, but of the same leugth.

““The main shock was east and west and gradually fell
into oscillations runnirg east-north-east and west-south-
west.

““The amplitule of this earthquake shock is one-half
greater than that of May 19th.”

Astronomer Burckhalter, of the Chabot Observatory, Oak-
land, in speaking of the shock, said : ¢ There is a great mis-
take as to the actual amount of movement of the earth in an
earthquake. In the Chabot Observatory this morning the
earth moved a little less than a quarter of an inch, and in
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East Oakland, where the shock was heavier, it moved about
5-16 of an inch. An earthquake in which the motion was a
hal{-i. ch w,uld prove very disastrous, and yet people do not
hesitate to say that they saw the earth move at least a foot.
This earthquake was by far the heaviest ever recorded at the
Chabot Observatory. It was at least 50 per cent heavier than
that of May 19th, and that had been the heaviest up to that
time."

Prof. E. 8. Holden, director of the Lick Observatory, says :
¢¢ Mr. Keeler, in charge of the earthquake instrument, has just
measured the intensity of the shock of this morning. It re-
corded that the shock occurred here at 4h. 46m. and 45s., and
lasted for 80 seconds. The extreme motion was from north
to south. It was equal to 2-100 of an inch, and the east and
west motion was about the same. The vertical motion was
very small. Theperiod of the wave was about 310 of & second,
and its intensity is estimated at five.”

At the students’ observatory at Berkeley the shock was
registered as occuring at 4.47 o’clock in the morning and last-
ing 15 seconds. The vibration was from north of west to
south of east. It was followed by three slight ones at short in-
tervals. Prof. Frank Soule saysthat this was the most severe
earthquake that he has experienced since he came to Cali-
fornia in 1869. He classes it as sixth in the Roasi-Forel
soale—that is, one that throws down chimneys and small
articles.

SEISMOGRAPH TRACING.

Prof. Davideon expresses the opinion that the quake is in
no way connected with the Japanese catastrophe, but is of
looal origin, very probably linked with the phenomena of sub-
terranean activity at Susanville.

Mr. F. G. Blinn, of Highland Park, East Oakland, has given
us a tracing from his seismograph, which is reproduced here-
with. The fignre magnifies the motion four and eight-tenths
times. Acocording to his instrument, the actual motion of the
earth was 58 of an inch—a little over half an inch. The
centre of the shock appears to have been near that locality ;
it was more severe in Fruitvale, to the eastward, where some
chimneys were thrown down and glass brokep. The shock |

. soetions of such a radiator.

was felt some seven seconds later in 8an Francisco than in
Eust Oakland, and appeurs to have been lighter outside of the
lat*er point.

Mr. Adley H. Cummins, a scientist, who has lectured several
times before the Califoruia Academy of Sciences, was so
startled by the earthquake shock that he died. Mr. Cum-
mins had been suffering from heart disease.—Mining and
Scientific Press.

——l PP

RADIATOR OF NEW DESIGN.

The accompanying engravings represent a radiator adapted
for warming buildings by means of either hot water or steam.
The exterior appearance, Fig. 1, shows a marked departure in
general design that commends itself for its unique and novel
character ; Fig. 2 shows the interior construction, how cirou-
lation is conducted, and the way of connecting the tiers of
sections. To this sectional view special attention is called,
as it illustrates very clearly the general arrangement of the
different parts. It will be seen that the water circulates
through radiators of this comstruction horisontally, going
first to the top section, and thence right and left to the bot-
tom one, where it reaches the return pipe. It is claimed that
this circulation has less interruption and less friction to over.
come than any other. When the pipes or conduits in a radi-
ator are set perpendicularly, the circulation (which is caused by
gravity, or the tendeney of the colder and therefore denser and
heavier water to low downward), must be interfered with when
its course lies upward, as it does in s portion of the pipes or
Besides, as air rises to the highest
poiut in a radiator, each section, when set perpendicularly,
affords opportunity for the collection and confinement of air,
to the great detriment of the circulation, and would require
an air valve for each section, besides the trouble of letting the
air out of all of them. In this radiator a single air valve in
the top section suffices.

Fia. 1.
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Fia. 2.

The radistor sections are connected with each other at one
point only, therefore no straining of the joints and consequent
leakage is possible, from unequal expansion, a8 is often the
case when sections are connected at two or more points, This
is a very valuable feature, which overcomes ene of the troubles
that frequently occurs.

A leaky radiator becomes a troublesome nuisance and the
leak is almost always traceable to the excessive strain upon the
joints, caused by the nnequal expansion and contraction of
the metal sections, whers they are joined at two or more points,
as above mentioned.

On reference to Fig. 2 it will be seen that the point of con-
nection between sections is at one end of the sections, leaving
the other or froe end to expaud or contract, as the case may
be, without strain upon or detriment to the joints.

The polyhedral, or many sided, contour of thsse radiator
sections gives more heating surface within a given space than
can be had with plain surfaces. This economizes space and
is very advantageous in confined situations, as under windows,
ete. .

The openings through the sections, and the manner of put-
ting the double and triple radiators together, whereby an air
space is left between the tiers of sections, makes excellent
provision for the circnlation of air through and between
them.

These radiators are perfectly adapted for use with steam,
their construction being such that no pockets or dips can fill
with water, from the condensation of steam, therefore, when
properly piped, no *‘pounding’’ is heard, as a result of inter-
cepted steam circulation.

The prominent exterior lines of the sections can be drawn
in squares or diamonds, which renders it possible, #hen the
radiators are made up, to ornament them in an almost endless
variety of designs.

The radiator has been named the *‘ Packer” and is con-

structed in various sizes by the David Bradley Manufacturiog -

Company of Chicago, from whom all further information can
be obtained.-—American Engineer.

A NEW CEMENT.

London Industries describes a mew cement which has re-
cently been devised, and which is said to harden very quickly,
and has been found to be of great strength. That journal
says that this cement, by which many stone buildings in Paris
have lately been renovated, is likely to prove useful also in
repairing the foundations of machinery. The powder which
forms the basis of the cement is composed of two parts oxide
of zinc, two of crushed hard limestone, and one of pulverized
grit, together with a certain proportion of ochre as a colering
agent. The liquid with which this powder is tu be mixed
consists of a saturated solution of six parts of zinc in commer-
cial muriatic acid, to which is added one part of sal-ammoniac;
this solution is dilated with two-thirds of its volume of water.
A mixture of one pound of the powder to 2} pints of the liqnid

forms a cement which hardens very quickly and is of great
strergth.

—————

INCREASING THE DENSITY OF STEEL.

In working steel by hammering, or drawing it down by the
process of rolling, it is a well.-known fact that the steel form.
ing the corners becomes more dense by the operation, or has
the appearance of being refined, for where drills for cutting
stone are used they are found to work much better by having
the bit or cutting edge come in line with these compressed
edges. In rolling eight.square steel, the line of dense metal
comes in the form of a Maltese cross, and as the bit of a rock
drill, where power drilling is made use of, is something of the
same form, care is taken to have them coincide. The etching
process must show this action of steel to perfection, if a sec-
tion could be worked off true and even, and polished. After
hardening, the etching fluid will take hold of the softer metal
with greater freedom, and bring ont all the features that can
be contributed to the action of the hammering or the refining
frcm the rolling operation.

WHAT SALT WILL DO.

8alt in whitewash will make it stick better.

‘Wash the mica of the stove doors with salt and vinegar.

Brasswork can be kept beautifully bright by occasionally
rubbing with salt and vinegar.

Damp salt will remove the discoloration of cups and saucers
caused by tea and careless washing.

When broiling a steak, throw a little salt on the coals and
the blaze from dripping fat will not annoy.

To clean willow furniture, use salt and water. Apply it
with a nail-brngh, scrub well and dry thoroughly.

If, after having a tooth pulled, the mouth is filled with
salt and water, it will allay the danger of having a hemor-
rhage.

Salt as a tooth-powder is better than almost anything that
can be bought. It keepe the teeth brilliantly white and the
gums hard and rosy.

Carpets may be greatly brightened by first sweeping thor-
oughly and then going over them with a clean cloth and clear
salt and water. Use a cupful of coarse salt to & large basin of
water.

If the feet are tender or painful after long standing or walk-
ing, great relief can be had by bathing them in salt and
water. A handful of salt to a gallon of water is the right
proportion. Iave the water as hot as can comfortably bhe
borne.— Exchange.
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