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THE OCCURRENCE OF GOLD.
BY D. A. LOUIS, F.I.C., F.0.8.

In considering the ocourrence of gold, there are two or three
of its properties which it is useful to bear in mind in order to
acoount for the unique position it holds in the mineral king-
dom ; these are :—its high specific gravity, the great disin-
clination it exhibits to enter into combination with other
elements, and the peculiarity of its solubility.

Most metals occur in nature mineralised or combined with
various elements ; for instance, silver is found sometimes free,
but most frequently combined with sulphur as in silver glancs,
also with arsenic or antimony and sulphur in pyrargyrite and
proustite, with chlorine in horn silvor, and with cther ele-
ments. Lead is universally found combined with sulphur and
galena, also with carbonic acid 8s cerussite or lead spar, and
in other combinations ; tin, in its best known ore, cassiterite,
is combined with oxygen, whilst zinc in blende is combined
with sulphur, and in calamine with carbonic asid. But gold
is one of the few elements which exist in nature free or un-
combined, and with the exception of its existence in com-
paratively small quantities, combined with the rare element
tellurium, it is always found in the metallic state. Native
gold, however, contains various proportions of impurities, the
impurity in most instances being metallio silver, and perhaps
copper ; therefore we can dismiss the question of the chemi-
cal ocourrence of gold with the statement that it gemerslly
ocours in the free state alloyed with more or less silver, and
is sometimes found as telluride.

Turning to its mineralogical or petrologieal associations, s
very aimilar degree of simplicity awaits us, for gold is, with
few exceptions, found associated with the well-known non-
metallic mineral quarts, whilst iron pyrites is the most gen-
eral metalliferous mineral which accompanies gold, although
copper pyrites, galensa, blende, and arsenical pyrites are fre-
quently suriferous, and some dozen other minerals are from
time to time found to have particles of gold mixed with them.
The rocks in which gold is found are mostly metamorphie,
or those rocks which have in periods gone by been deposited

. during the decay of pre-existing rocks, but have, some consid-

erable time after depesition, undergone changes and, in
many cases, have been subjected to great heat, to violent up-
heavals, disruptions, and compressions, with the result that
they bave become more or less erystaline, and frequently
flaky or schistose in structure, and are iraversed by namerous
cracks and fissures in which quarts has accumulated, and,

with it, gold in many instances. The rocks in which thess
auriferous quartz veins are generally found are those schists
which are named from their predominating mineral chleritie,
talcose, micaceous, or hornblendic; it is found less commonly
in diorite, in porphyry, and sometimes in granite. These
rocks often contain gold in very minute proportiona, which
becomes sometimes more prominent in the vicinity of a fissure
or orack, but it is never present in quantities which would
permit of the idea being entertained of its commercial extrac-
tion from this no-oallod “country’’ rock ; in the intersecting
quartz veins, however, gold is frequently found in paying
quantities, and such veins constitate the ¢ gold reefs’ found
in different parts of the world. Gold is never found in these
veins in continuous bands, as is the case with other metal-
liferous deposits ; but it occurs in patches and accumulations,
here and there, in the vein; such patches are kaown as
bunches, shoots, pipes, chimneys, according to the iength,
breadth, size, and position of the accumulation. In some
cases veins are filled with pyrites instead of quartz, or some-
times, in fact very frequently, both are present, and the
pyrites is found to eontain gold ; it then appears not to be so
banchy as when it exists in the quartz veins. I have seen in
Colorado thick bands of auriferous pyrites, which, from their
appearance in many adjacent mines, may be presumed to be
many hundred yards in length, and apparently more or less
continuous. Gold tellurides are also found in veins in Tran-
sylvania, in Hungary, and in Boulder Connty, Colorado.

Gold, however, does not exclusively occur in reefs ; in fact,
the largest supplies have been obtained from *‘placers,”
where it occurs in beds of sand ~~ gravel, which have been, or
are even now, the beds of rivers. Other instances are known
where gold ocours in deposits consisting of fragments of rock
cemented together by silicious material, forming what is known
as breccias, or conglomerates, or pnddmg -stone, or, in the
Transvaal, as banket.

Both the aariferous sand and the banket owe their origin ||

to the destrnction—which is constantly going on now, and hae
been going on ever since the rocks havé existed—of the aurif-
erous rocks. The detritus, in the case of the sand, has been
carried down the rocky slopes by streams of water, which have
dissolved much of the rocky material, and carried away light
particles, wearing away larger ones, and allowing the heavy
gold and wear-resisting quartz to deposit themselves. In
course of time the former has become concentrated in vhose
parts of the river where the current has been interrupted by

bends, etc., for the simple reason that the sand being lighter,

-
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is to a large extent washed away by eddies of water which
would not be sufficiently strong to move the heavier particles
of the precious metal (the specific gravity of quartz is 2'65,
while that of gold is about 19). Such accumulations are called
*¢ pockets.” The *banket” deposits possibly originated in
much the same manner, only the conditions being favourable,
much of the detritus, which has become pulverised, and con-
centrated as regards gold, as in the case of the sand, has sub-
sequently acted as a cement to the larger fragments, and so
given rise to the present deposits.

There is still another form of deposit in which gold is
found, and which is also derived from the destraction of older
rocks. In this case the amount of water has been limited,
and consequently the more refractory products of decomposi-
tion, instead of washing away to form banket or sand remain
on the spot or near it ; moreover, they remain in great blocks
permeated with vesicules and holes, which represent the posi-
tions previously occupied by the less refractory constituents,
these having succumbed to the action of the various constitu-
ents of the atmosphere ; that is to say, the moisture, the car-
bonic acid, and oxygen. The minerals left behind are princi-
pally quartz, some iron oxide, and gold, if present in the
original rock; some of the gold will, however, dissolve.
These spongy-looking deposits of ferruginous quartz are known
ag ‘* gossan,” and are generally found whenever the oat-crop
or the upper part of the lode is exposed to atmospheric ac-
tion. If we take into consideration the enormous number of
years during which these changes have been going on in
nature, it is easy to realise that very extensive deposits of this
description may have been brought into existence. They
would, of course, be more localised than the banket deposits,
which in their turn ought to be more localised than the allu-
vial or river deposits. The famous Mount Morgan mine in
Queensland, Australia, is an instance of a deposit produced
by atmospheric influences.

In alluvial deposits and in the various matrices the gold
appears in many states of aggregation, which have received
various names :—In nuggets, or pieces of irregular shape and
of moderate size, in grains more or less crystalline, down to
powder, which consists of individual particles invisible to
the naked eye; or it occurs as thin sheet gold, leaf gold,
foliated gold, down to mere films of gold; and sometimes
in long, thin aggregates of gold, such as that known as
wire-gold, of moderate thickness, down to mere threads of gold.

Gold is found in all parts of the world. In Europe it is
found in largest quantities in Transylvanis, and in Hungary,
where mines were worked by the Romans. It is also found in
Spain, in North Italy on the northern slope of the Alps, from
Monte Rosa and Simplon to Aosta, in Sweden, in Wales near
Dolgelly, in Scotland near Leadhills, in Ireland in county
Wicklow ; whilst auriferous sands exist in the following
amongst other rivers: Rhine, Rhone, Reuss, Aar, Danube,
and many Cornish streams.

In Asia gold is found in the Ural Mountains, where it was
probably mined by the Scythians; also in Siberia and many
other parts of Asia, notably India.

In Africa it occurs on the west coast, near Ashantee, known
as the Gold Coast, and in the Transvaal, which is now so
famous ; it has been said that Matabele Land is one of the
richest gold districts in the world. On the coast of Mozam-
bique there are gold mines which are supposed to be the same
which existed in Solomon’s time under the name of mines of
Ophir, which name has lately been applied to certain proper-
ties in that district, recently put on the London market.
Gold also exists elsewhere in Africa.
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In America, North, South, and Central, gold i8 very widely
distributed. It is found in Mexico. In the United States,
the gold mines of North Carolina, Virginia, Georgia, and
South Carolina were once the great source of gold, but the
discovery of gold in California in immense deposits soon
eclipsed these and all other known gold deposits in the world ;
the subsequent discoveries in Australia, however, equalled
them. Other States are gold producers—Colorado, Arizona,
Idaho, Utah, some of the Eastern States, the newly-created
States Dakota and Montana, and the territories of Washington
and Oregon. British Columbia and Vancouver's Island have
gold—the former promises well for the future ; so has Alaska ;
whilst gold is also found on the eastern side of Canada and in
Nova Scotia. In Central America gold occurs in many places,
including Honduras, Costa Rica, etc.

In South America, Brazil has long been famous for its gold
mines ; but gold is also found in the Argentine Republic,
Venezuela, Colombia, and Guiana.

Australia is famous for its gold, and all who visited the
Indian and Colonial Exhibition will remember the great
arches built to represent the output from Victoria and New
South Wales. It is also found in Queensland, South Aus-
tralia, New Zealand, etc.— Knowledge.

-a0r—

UNIVERSAL SYSTEM OF TELEGRAPHY.

Whenever we hear of a gigantic project, or an exceedingly
striking invention, we have hitherto been accustomed to turn
our attention to America, in the expectation of there meeting
with the originator, and we have rarely been disappointed.
The Americans have, however, now been outstripped by the
French in the person of M. Eiffel, who has shown what
Frenchmen can do by the construction of the tower which
bears his name. Another remarkable, and at the same time,
absurd project, was recently brought under the notice of the
French Ministers of Commerce and of Posts and Telegraphs
by M. Léon Roquet, who proposes the institution of a univer-
sal telegraphic language, which he claims would be of great
service to the public. The project, as described by the author,
is as follows :

“In private, commercial, and administrative telegraphic
correspondence there is a large number of phrases which are
very frequently employed, and it would be quite easy to re-
place these phrases hy conventional combinations of figures
and letters, such combinations to be published by the Admini-
stration. In order to collect and make such combinations,
the telegraphic correspondence for the past few years would
have to be investigated, so that the most frequently employed
phrases could be noted and classed in a methodical manner in
order to avoid repetitions. In front of each phrase would be
placed either a figure or letter of the French or Greek alpha-
bet. Suppose we have 50 elementary signs, figures, or letters.
Fifty phrases, each distinguished by a distinct sign, would
form a page. At the top of the page there would be placed
one of the 50 signs, and each group of 50 pages would form a
part. A volume would consist of 50 parts, each of which
would be distinguished in the same manner. Fifty volumes
would comprise a repertoire, and 50 repertoires a series. For
instance, one page would contain 50 phrases, a part would
comprise 2,500 phrases, a volume 125,000, a repertoire of
50 volumes 6,250,000, and a series 312,500,000 phrases.”

The author suggests thut probably one volume of 125,000
phrases would be sufficient. With this system any one desir-
ing to telegraph by conventional signs would consult the
volume in the same manner as he would refer to the directory
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to find an address.

Suppose a telegraph clerk were to receive
the following sign telegram: f % 2 d. He would refer to
volume (d), part (2), page (k), phrase (f), and finding the
signification of the message would write it down upon the
usual form to be sent to the addressee. With this system
there could be expressed in six or seven letters or figures the
elements of a telegram referring to a person’s health or busi-
ness, including the address. As illustrations of the benefits
which would accrue from the adoption of this project, the
author refers to the rates now charged from Washington to
Paris (1s. per word), and from La Martinique (11s. per word)
to Paris, and states that a great percentage would be saved
in each message. Different nations would agree upon the
establishment of a uniform type of volume of correspondence
in such a manner that the sime combination of three or four
letters or figures would correspond to the same thought or
phrase in all countries. A universal telegraphic language
would then be created, a language written but not spoken.”

The idea of the formation of a universal telegraphic lan-
guage is excellent, but we are inclined to think that there are
too many difficulties in the way to allow of such an introduc-
tion at the present time, or in the near future, The system
of universal telegraphy, as proposed by M. Roquet, is certainly
not based upon a rocky foundation, but rather upon one of
sand, to be soon swept away. There are several objections to
it. In the first place, the compilation of the code books would
involve the expenditure of a very large sum of money and loss
of time, and it is exceedingly questionable whether the differ-
ent nations could be induced to adopt the language. Itsin-
stitution would necessitate the employment of a larger staff of
telegraph clerks and assistants—certainly a third more than at
present—since there would be the additional labour of search.
ing the codes on the receipt of each message in order to ob.
tain the translation. This increase in clerical labour repre-
sents a serious item. Then, again, with Roquet’s system the
cost of sending a telegram would be reduced, so that the de-
crease in receipts and the increase in working expenses are of
themselves sufficiently weighty consideraiions to cause the
projected language to be rejected. It is exceedingly doubtful
whether it would be favourably received by commercial estab-
lishments, many of which possess their own private codes,
which they would by no means care to relinquish ; but what,
indeed, would be the effect upon the general public? Sup-
pose an individual is in a great hurry to dispatch a message,
and not having at hand a set of code books of his own, he
proceeds to the telegraph office to look into those which it is
fair to suppose the government would provide. On arrival
at the office it would happen in ninety-nine cases out of one
hundred that the code books would be engaged, that several
people would be waiting to use them, and that the person in
question would have to wait his turn. This would mean a
gerious loss of time, more especially as it would often happen
that the person using the book ou one’s arrival would take up
a lot of time through his or her ignorance of the code. How
three or four letters or figures could be made to correspond to
the same thought or phrase in different countries is a problem
which we will not attempt to solve, but we have already said
sufficient to demonstrate the impracticability and absurdity of
M. Roquet's system.— Electrical Review.

AN IMPROVED BARREL HooP.—A corrugated steel barrel
hoop has been invented, which is said to be elastic and firm,
hugging a package tightly. Four steel hoops will take the
place of ten wooden hoops on a flour barrel. They are made
at Worcester, Mass.

ASPIRATORS FOR LABORATORY USE.

BY GEO. M. HOPKINS,

. Wherever a head of water of ten feet or more is available,
an aspirator is by far the most convenient instrument for pro-
ducing a vacuum for filtration and fractional distillation. It
is also adapted to a wide range of physical experiments.

Besides the advantage of convenience and compactness the
aspirator has the further advantage over piston air pumps in
the matter of cost. They may be had at prices varying from
$1.50 to $4 or 85.

Two kinds are in general use—one of glass, known as Bun-
sen’s filter pump, and shown in Figs. 1 and 2; the other of
brass, shown in Figs. 8, 4, and 6.

The glass aspirator can be purchased at almost any dealer
in druggists’ sundries or chemical glassware. Any expert
glass blower can make it in a short time.

This instrument consists of an elongated bulb terminating
in a crooked tube at the bottom and having a tapering
nozzle inserted in the top and welded. The lower end of the
nozzle is located directly opposite and near the crooked dis-
charge tube. A side tube is connected with the bulb at a
point near the junction of the nozzle and bulb.

This aspirator is used in the manner indicated in Fig. 2,
i.e., the upward extension of the nozzle is connected with s
tap by a short piece of rubber tubing, and the side tube is
connected by a piece of rubber tubing with the vessel to be
exhausted. When the water is allowed to flow through the
aspirator, it leaps across the space between the nozzle and
discharge tube, and carries with it the air from the bulb,
which is continually replaced by air from the vessel being
exhausted.

It is necessary to securely fasten the ends of the rubber
tube connected with the tap or the water pressure may force
it off, thus causing the breaking of the instrament. To
secure the best effects with this pump, it is necessary Lo con-
nect a vertical tube 25 to 30 feet long with the discharge end
of the pump.

The metallic aspirator shown in Figs. 3, 4, and 5 is of course
free from all danger of being broken in use, and it has other
qualities which render it superior to the glass instrument, one
of which is a much higher efficiency, another is its ability to
retain the vacuum should the flow of water be accidentally or
purposely discontinued. It can be screwed directly on the
water tap, and needs no additional pipe to cause it to work
up to its full capacity; and where a head of water is not
available, it may be inserted in a siphon having a vertical
height of ten feet or more.

This instrument is made by Mr. C. E. Chapmaun, of Brook-
lyn, N.Y. Like all instruments of its class, it is based on
the principle of the Giffard injector. Its great perfection,
however, is due to Mr. C. J. Lawler and to its manufacturer.
The construction of the aspirator is shown in section in Fig.
8. The water enters at A, as indicated by the arrow. The
air enters at B, and both air and water are discharged at C.
The water in going through the contracted passage forms a
vacuum at the narrower part into which the air enters. The
starting of the instrument is facilitated by a diaphragm which
half closes the discharge tube.  The water is prevented from
entering the air pipe by a small check valve shown in the in-
terior of the lateral tube. Much of the efficiency of this in-
strument is due to the accuracy with which the contracted
passage is formed. A slight change in the shape of this pas-
sage seriously affects the results.

The vacuum produced by this aspirator is equal to that of
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the mercurial barometer, less the tension of aqueous vapor.
That is to say, when the barometer is at 30 inches, the vacuum
produced by the aspirator will be about 294 inches. Such a
vacuum can be produced by water under a pressure of five and
one-half poundas.

In Fig. 4 is shown the aspirator applied to a Geissler tube.
It quickly exhausts an 8-inch tube, so that the discharge of
aa induction coil will readily pass through. By placing a tee
in the connecting pipe, the Geissler tube can be filled with
different gases. Each will exhibit its peculiar color as the
spark passes. The vacuum is not high enough for a perfected
Qeissler tube, but it is sufficient for the greater part of
vacuum experiments. The aspirator can be arranged to pro-
duce a continuouns blast sufficient for the operation of a blow-
pipe, and for other uses requiring a moderate amount of air

or gas under pressure.

A, /j{ /

Zig. 1.—BUNSEN FILTER PUMP.-Fig. 2.

jﬁ'/,‘/m// . ,'./

Fig. 3.—METAL ASPIRATOR.

SEpe. -
Fig. 6.—PLATE AND RE- -

CEIVER FOR ASPIRATOR.

The method of accomplishing this is illustrated in Fig. 5.
The instrument is arranged to discharge into a bottle or other
vessel having an overflow, and the air for the blast is taken
out through the angled tube inserted in the stopper of the
bottle. The amount of air pressure is regulated by the water
pressure and the height of the overflow pipe.

For many vacuum experiments s plate provided with a
central aperture, and having a tube extending from the aper-
ture to the edge of the plate, will be found useful. The tube
is provided with a suitable valve, which closes communication
with the aspirator, and which also serves to admit air, when
required, to the receiver fitted to the plate. This plate and
accessories are like the plate and accessories of a piston air
pump. Communication is established between the tube of
the plate and the aspirator by means of a pure rubber tube
which is practically air tight.—Scientific American.

dor AMUNGE

Fig. 5.—BLAST PRODUCED BY THE ASPIRATOR.
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SOME EXPERIMENTS IN SOUND.
BY GEO. M. HOPKINS,

The most perfect exhibition of vibrating flames can be
made only with expensive apparatus ; but the student can get
very satisfactory results by the employment of such things as
are shown in Fig. 1. A candle, a rubber tube, an oblong
mirror, and a piece of thread are the only requisites, excepting
the support for the mirror—which in the present case consists
of a pile of books—and a little paper funnel inserted in
the end of the rubber tube and forming the mouth-
piece.

The thread is tied around opposite ends of the oblong mir-
ror, and the mirror supported by passing the thread through
the upper book of the pile, which juts over to allow the mir-
ror to swing freely without touching the books. The mirror
is made to vibrate in a horizontal plane by giving it a twist-
ing motion. One ¢nd of the rubber tube is placed very near
the base of the candle flame, and the other end, which is pro-
vided with the paper mouthpiece, is placed before the mouth
and a sound is uttered which causes the air contained by the
rubber tube to vibrate and impart its motion to the candle
flame. The vibratory character of the flame is not noticeable
by direct observation, but on viewing the flame in the swing-
ing mirror, separate images of the flame will be seen. These
images are combined in a series which, with a certain degree

Fig. 1
VIBRATING FLAMES,

-

—SIMPLE METHOD OF PRODUCING AND VIEWING

of accuracy, represent the sound waves by which the fluctua-
. tions of the flame are produced.

To show that these images result from a vibrating flame, it
is only necessary to view the flame in the mirror. When no
sound is made in the moutbpiece, only a plain band of light
will be seen.

A somewhat more convenient arrangement of mirrors is
shown in Fig. 2. In a baseboard is inserted a wire, one-
eighth inch or more in diameter and about a foot long. On
this wire is placed an ordinary spool, and above the spool &
thin apertured board (shown in the detsiled view), the board
being about 8 inches long and 6 inches wide. The board is
perforated edgewise to receive the wire. In the upper edge of
the board, half-way between the centre ani end, is inserted
wire, upon which is placed a smail spool, serving as a crank
by which to turn the board. Upon opposite sides of the
board are placed mirrors of a size corresponding to that of the
board, the mirrors being secured to the board by strips of
paper or cloth pasted around the edges. The image of the
flame is viewed in the mirrors as they are revolved.

In Figs. 8 and 4 is illustrated an adjustable lens for show-
ing the refraction of sound. The frame of the lens consists
of three 12-inch rings of large wire, soldered together so as to
form a single wide ring with two circumferential grooves. In
the central part of the ring, at the bottom, is inserted a stand-
ard, and in the top is inserted a short metal tube. Over the

Fig. 4.—SECTION OF
SOUND LEXS,
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edges of the ring are stretched disks of the thinnest elastic
rubber, which are secured by a stout thread wound around
the edges of the rubber, clamping them in the grooves of the
ring.

By inflating the lens through the tube with carbonic acid
gas, it may be focused as desired. A watch placed at the
focus upon one side of the lens can be distinctly heard at the
focal point on the opposite side of the lens, when it can be
heard only faintly or not at all at points only slightly re-
moved from the focus, thus showing that the sound of the
ticking of the watch has been refracted by the lens, in much
the same manner as light is refracted by a glass lens.—

Scientific American.
*

Y S

NEW YORK TRADE SCHOOLS.

The working of the Trade schoels in New York is said to
be very satisfactory. A young man wishes to be, say, a brick-
layer. He enters the school, if not under seventeen or over
twenty-one years of age, on payment of a fee of 20 dollars.
The instruction is given the class on three evenings each
week for five months from 7 to 9.80 o’clock, and every day
from 8 a.m to 5 p.m. for two weeks more at the close of the
term. The young man is given a ticket after paying his fees,
and for which he receives in return a trowel, which he returns
every evening, receiving back his ticket. The course is divid-
ed into a series of exercises. The instructor shows the class
how the work is to be done, and explains why it should be so
done. The young men then endeavour to do what has been
shown them, the instructor (one to every 25 pupils) correct-
ing them when they are wrong. The first evening is spent
in learning how to handle the trowel and spread the mortar,
then follow three evenings on 8in. walls, working to a line.
he pupils are required to spread mortar over at least two
bricks, to bond properly and strike the joints neatly. Three
evenings more are given to 8 in. walls, when mortar must be
spread over at least three bricks, and the wall pointed. Next
follow lessons on 12 in. piers and the use of the plumb-ruale.
Then 12 in."walls are built for six evenings, twenty minutes
each evening being occupied in spreading mortar. Then fol-
low piers again ; then 8 in. walls without a plumb-rule, so as
to train the eye; then 12 in. walls with a chimney-breast
and flues ; then 8, 12, and 16 in. walls turned at right angles
and with intersecting walls ; these exercises are followed by
arch construction of two and three rowlock courses. After-
wards the class is taught to build fireplaces, set sills, window-
frames, and lintels, practise corbelling, and then work again
on 12 in. walls. Instruction is also given on mixing mortar,
cement, and concrete, in laying and levelling foundations, the
principles of the arch, flue construction, strength of walls.
The two weeks’ day instruction at the close of course is a re-
petition of what has been dome, one hour each day being
passed in laying bricks on a 12 in. wall as fast as they can
properly be laid. When the six months have been passed the
young man can lay about 600 bricks per day on a straight
wall, and can do almost any work that is required of the
average bricklayer. A similar system is pursued in the classes
of stone-cutting, carpentry, plumbing, plastering, and other
trades.—Building News. )

HarpENED STEEL Toors.—The Scientific American says
that hardness on steel tools, almost equal to that of the dia-
mond, is obtained by plunging them when white-hot into
sealing-wax, repeating the operation until the steel is too cold
to enter the wax. The tool is then just touched with oil of
turpentine.
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ON THE DISCHARGE OF A LEYDEN JAR.

FROM A LECTURE BY DR. OLIVER LODGE AT THE ROYAL
INSTITUTION, ON FRIDAY EVENING, MARCH 8, 1889,

The main topic of discourse was the oscillatory character of
the well known Leyden jar spark. Each spark is in reality
not simple, but complex, and though it lasts only an incon-
ceivably small fraction of a second, yet by a sufficiently rapid
revolving mirror it can be analyzed into a number of distinct
oscillations or alternations of current, separated by momentary
pauses analogous to the vibrations of a leaded spring or the
reed of a musical instrument. If the discharge be interrupted
before it is complete, the jar can be found charged in a pre-
cisely opposite way to what it was at first. The fact is that
the discharge has inertia and overshoots the mark, first in
one direction, then in the other, precisely as happens with a
swinging pendulam.

The original experimental discoverer of the fact of oscilla-
tion in a Leyden jar discharge was stated by the lecturer to
be Joseph Henry, of Washington, in 1842. But the fact has
been lost sight of, and it was Helmholtz, in 1847, who showed
that oscillations were & necessary consequence of the conserva-
tion of emergy ; while in 1853 Sir Wm. Thomson gave the
complete mathematical theory of the subject.

The oscillations have been seen, after considerable labor and
careful experiments, by Feddersen in Germany ; but they are
ordinarily of extraordinary frequency. They are often more
than a million per second, and usually more than a hundred
thousand. They can be easily got as high as a hundred mil-
lion per second, and if they were made very much more fre-
quent still, they would begin to affect the eye with the sensa-
tion of light. It is this fact that light is excited by and
consists of minute electric oscillations, as worked out in the
mathematical theory of Clerk-Maxwell and now experiment-
ally established by the recent brilliant discoveries of Herz—
it is this fact, said the lecturer, which incloses the whole sub-
ject with such profound interest and importance.

Having sketched out this view of the subject and illustrated
the mechanism of the oscillations by mechanical analogies,
Prof. Lodge proceeded to show how he had found it possible
to make the oscillations much slower, and ultimately to bring
them within the range of audition.

He then proceeded to exhibit these comparatively slowly
oscillating sparks to the audience, the whistling and musical
sound of the sparks being most apparent, the lowest note
obtained corresponding to about 500 vibrations per second.

These musical sparks were then analyzed in a slowly rotat-
ing mirror and spread out into u long and serrated band,
having much the appearance of & singing flame similarly
analyzed.

Having made this demonstration visible to the entire audi-
ence, the lecturer next proceeded to exhibit another recently
discovered fact, viz., that the plane of polarization of light
could be easily rotated by a Leyden jar discharge, and that
the restored light was oscillatory in precisely the same manner
as the spark.

A long tube of bisulphide of carbon, surrounded by a helix,
was employed, and light, after being sent through this and
through an analyzer, was submitted to the same rotating mir-
ror as before, and the beaded band of light made distinctly
visible.

These were the principal experiments ; but other matters,
such as sympathetic electric resonance, by which the dis-
charge of one Leyden jar could be made to burst an air con-
denser properly timed to its oscillation period, were referred
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to, and also also demonstrated in the library during the
evening.

The lecture was concluded with the following perora-
tion :—

““‘An old and trite subject is thus seen to have, in the light
of theory, an unexpected charm and brilliancy. So it is with
a great number of old and familiar facts at the present time.
The present is an era of astounding activity in physical
science. Progress is a thing of months and weeks, almost of
days. The long line of isolated ripples of past discovery
seem blending into a mighty wave, on the crest of which one
begins to discern some oncoming magnificent generalization.
The suspense is becoming feverish ; at times almost painful.
One feels like a boy who has been long strumming on the
silent keyboard of a deserted organ, into the chest of which
an unseen power begins to blow a vivifying breath. Aston-
ished, he now finds that the touch of a finger elicits a respon-
sive note, and he hesitates, half delighted, half affrighted,
lest he be deafened by the chords which it would seem he can
now summon forth almost at will.”

————

THE JOINER AND HIS TOOLS.
BY OWEN B. MAGINNIS.

.

The paring tools of the joiner consist of the draw knife and
chisels, gouges, spokeshave, scraper, hatchet.

The draw knife as represented (fig. 25) is more a cooper's
than a joiner’s tool, yet it is most useful to the joiner in gang-
ing, or rather bringing boards to a width by preparing them
for the plane by taking off the superfluous stuff.

The chisel rans in sizes from 1% in. wide up to 2 ins. wide,
and is undoubtedly indispensable, being mnecessary for paring
and catting. There are firmer (fig. 26) chisels, socket (fig. 27)
aud bevel edge chisels and mortise chisels, all useful in their
own way, the socket for using under the mallet or by hand
pressure, the firmer for paring and the bevel edge (fig. 28) for
getting into -corners and fine fitting. The last is a beautiful
chisel, and but little used. The mallet mentioned above is
made as shown (fig. 29) of ash, beech, or hickory. Lignum
vite mallet heads are common, but experience will show
that a very hard mallet means many broken and split chisel
handles.

Mortise chisels are used for making apertures or mortises in
the wood with the chisel by striking the latter on its handle
and making an incision in the wood by the blow.

Gouges are likewise made in sizes and of different radii.
There are outside and inside cutting gouges (fig. 30), the latter
being ground on the concaved side for paring and straighten-
ing concave work or sweeps, and the former for hollowing, or,
technically speaking, gougiug. To these are added bent
gouges for shaping interior mouldings, etc. The spokeshave
finishes what the gouge has gone over, making it smooth and
obliterating the gouge-marks and making ready for scraper and
sand-paper. The sketch in fig. 31 shows this tool ; the edge
of the cutter can be set for different purposes. The ordinary
scraper is a thin plate of well-tempered steel about 3 x 4 x f,
with the edges burred to insure its cutting ; a piece of a broken
saw-blade answers the purpose admirably if the temper be good,
but it is difficult tocut the blade to the required size. Scrap-
ers are now made similar to a plane, or like fig. 37, but the
above is the original, and when well sharpened will take off a
shaving. It issharpened by jointing the edge perfectly square
and straight with a flat file and then turning arrised corners
with & smooth instrument as a gouge.
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Saws are thin plates of steel diminishing in width to the
point so as to throw the weight to the handle, and cut on one
edge into triangular or wedge-shaped teeth, which are set or
slightly bent every other to each side of the blade. They
are used by pushing it forward and drawing it back again, the
power being applied vertically in pushing. The back of the
teeth make different angles with the saw line, and are filed to
suit their several purposes.

The joiner requires six saws, namely :

The ripper (fig. 32).

The cut-off or cross-cut (fig. 33).

The panel (fig. 34).

The tenon (fig. 35).

The compass (fig. 36).

The keyhole (fig. 40).

All joiner's saws, excepting the tenon and dovetail, should
be of parallel thickness of teeth and diminish to the back to
enable the saw to run easily in close-grained stuff. When
buying a saw the joiner takes it by the handle and shakes the
blade to try if it is buckled. He always selects a warranted
make of the best known makers, so that he can change it if
defective.

The ripper (fig. 32) is 28 in. long and 8 in. wide, diminish-
ing to 2} in. on the point, made stiff with a double handle
fastened by screws to the blade, and has its teeth with their
front or right angles to the saw line and filed square to the
side of the blade.

It is used for ripping or cutting the wood with the grain,
and cuts like a chisel. Its teeth are about 3 to 5 to the
inch.

Hand saw or cross-cut is used for cutting the wood across
the grain only, and varies in length from 24 to 26 inches. It
is usually with the teeth at less rake than the ripper or rip-
saw, and with a slight flem or bevel to rapidly sever the
fibres. The teeth are now cut from 7 to 10 to the inch, and
the saw has a slight crown or convex curve on the teeth line.
This saw is well ground to the back to avoid buckling and
sticking in the wood when working.

Panel saw (fig. 34) is employed in fine panel work or for
cutting panels and trimmiog in houses, as the fine teeth and
thin blade make a close, clean cut. It is usually from 10 to
20 inches long, and the only saw with which a close joint
can be made, The teeth are spaced from 10 to 12 to the
inch. .

Tenon saw (fig. 35). The joiner uses the tenon or back saw
to cut the shoulders of tenons or to a knife mark in making
a perfectly straight shoulder or butt joint across grain. Its
length runs from 14 to 19 inches and the teeth from 8 to 15
to the inch. As it is only used for keying or making shallow
cuts, its blade is a very thin, rectangular plate of steel stiff-
ened with a thick piece of iron or brass, bent over its
upper edge as shown, thereby preventing the blade from
buckling.

The dovetail saw is employed in dovetailing ; the length of
its plate is about 9 inches and the handle is single.

The compass saw (fig. 46), as its name implies, cuts round
sweeps or circles struck with the compasses. Its Landle is
single, teeth about 7 to the inch and blade about 8 inches
long, diminishing from 1 inch broad at the handle to } inch
at the point. It ought to be concaved or diminished to the
back.

Keyhole saw or pad saw is inserted in a pad or handle
slotted through from end to end to let the saw run into the
handle. The lower end is fitted with two set screws to set
the blade fast in the handle. On account of its being
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adapted for cutting quick curves or keyholes it is-named
as above.

Hatchet (fig. 38) is a small axe with a hammer head forged
on the opposite end. It is very useful to the joiner in mak-
ing plugs to insert in walls for fastenicg his work, and the
hammer head is then employed in driving them into their
holes.

Plugging chisel (fig. 39), a prism of steel, about 9 inches
long, with which the joiner forms holes in masonry or brick
work into which he drives his wooden plugs to which the
work is fastened.

Try-square (fig. 40) consists of a stock and blade. The
stock is a rectangular piece of hardwood, generally ebony or
rosewood, its inside edge being covered with a brass plate.

Hammer (fig. 41). The modern joiner's hammer is exactly
like fig. 41, and is a solid steel casting with a smooth, round
face on one side of the head for the purpose of driving in nails
by rapid percussive strokes on the nail head. On the other

side a double split claw, useful for drawing out old nails by
catching the nail in the split and using the handle as a lever
and the percussion head as a fulerum to pull out the nails
needed. The handle is of turned ash and wedged into the
adze-eye or socket in the head with iron wedges to prevent
the head slipping the handle. I¢ usually is made in the
shape shown, in this country, and with a straight pene or
point in Earope. The adze-eye application was invented by
Mr. Maydob, and is now universally in use.—Builder and

Woodworker.
o

THE EDUCATION OF AN ELECTRICAL ENGINEER.

The present activity in the electrical world is causing many
to adopt the profession of the electrical engineer, as there
must be in the near future a great demand for properly quali-
fied men. The field is so new that the precise training re-
quired is yet open to discussion, and the ditferent opinions ex-
pressed on the subject by those who ought to know are often
most bewildering to the would-be beginner. Broadly, there
are two methods of training in vogue ; the one is to be ob-
tained at the various colleges in the Metropolis, some of which
are entirely devoted to the teaching of electrical engineering ;
the other is that hitherto adopted by mechanical engineers
of an apprenticeship to some firm or company actively engag-
ed in manufacturing or installation work. A lad who learns
his craft by working side by side with ordinary mechanics un-
doubtedly gains an insight into one part of his future profes-
sion that no amount of mere college training can ever impart.
It must be remembered, however, that the steim-engine is so
exceedingly simple that most lads have already learut its ac-
tion from some popular book before leaving schuol. Why the
piston moves forward with a certain pressure of steam behind
it is obvious, and how the motion is transmitted to the fly-
wheel can be seen at a glance ; but to this day no full expla-
nation of what electricity and magnetism really are has yet
been given, and many a University graduate in science is
utterly unable to explain why or how a dynamo machine works
at all. A youth may be turned loose in an electrical com-
pany’s workshop, and see every detail of construction, without
having the least idea of why the various pieces of apparatus
are constructed as they are ; why, for instance, if a piece of
copper is moved in one way between the poles of a magnet an
electrical current flows from it, whilst a slightly different
movement produces no effect whatsoever. Before an electrical
engineer can hope to be able to be anything more than a mere
rule-of-thumb man ; indeed, befere he can hope to be more

than a superior kind of workman, he must know at least the
elementary theories of his subject. This theoretical know-
ledge is unquestionably best acquired in a properly-conducted
college, and although it is frequently urged that a student
straight from college is of little use in carrying out contracts,
and that whilst able to discourse learnedly on what has al-
ready been done by others cannot by himself perform some
of the most ordinary work, and that, furthermore, in cases of
emergency he loses his head and is worse than useless, yet no
student will ever be guilty of the egregious blunders daily
committed by the so-called practical man. When extreme
and contrary views on any subject are held, a good plan of
getting at the truth is to strike a average between them.
This leads us to believe that the proper training for the em-
bryo electrical engineer is a course of lectures and laboratory
work at a college, followed by a short pupilage at a manufac-
tory or central station, where he can see his knowledge prac-
tically applied on a large scale. The managing director of a
well-known company has recently been advising the boys
fresh from school to become practical mechanics first, and
then to study electricity. With this we totally disagree. At
the age of 16 or 18, when a boy leaves school, his mind is
more receptive than at any other period of his life ; whatever
knowledge he may possess of mathematics, natural philosophy,
or chemisiry is still fresh in his memory, and to him the
discipline of a college and book work in the evening come
naturally. We very much doubt if the average lad will take
kindly to study again after he has given it up for two or
three years, got rusty in everything he ever learnt, and be-
come accustomed to manual labour in the shops. To the
question, ‘‘ What theoretical instruction do you give your
apprentices ! '’ the manufacturer always replies : ‘“ We expect
our apprentices to study at home in the evening.” This is
simply nonsense. A boy who has begun work, possibly at 6
o'clock in the morning, with the workmen, when he gots
home in the evening either wants to go to bed tired out, or to
have some amusement. Advocates of the purely theoretical
or purely practical training always point to the careers of cer-
tain eminent electrical engineers as proving the truth of their
advice. To such advocatss we would point out that men of
untiring energy and great natural ability will train themselves
and become famous under any circumstances. Indeed, one of
the most brilliant men, and perhaps the most successful
designer of electrical plant of the present day never had any
special education at all. Fortunately, as long as colleges
charge fees, and firms require premiums, further confusion
will not be made by people being advised to follow this ex-
ample and become electrical engineers without any training at
all, either practical or theoretical. Our advice that a judicions
combination of both is the right thing may meet the views of
both parties.—The Citizen.

TeE Most PERFECT PENDULUM.—What is supposed to be
the most perfectly acting pendulum, especially in respect to
simplicity, is in operation at the University of Glasgow,
Scotland. According to this plan a small shot of about y5th
of an inch in diameter is suspended by a single silk fibre
(hulf a cocoun fibre) two feet lobg in a glass tube of three-
fourths inch internal diameter, exhausting the latter to about
one-tenth of a millionth of an atmosphere. Starting with a
vibrational range of one-fourth inch on each side of its middle
portion, the vibrations can be easily counted after a lapse of
as many as 14 hours, a fact not realised elsewhere.

—
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ELECTRICITY PRODUCED BY WIND POWER.

The employment of the wind for motive power purposes on
land is a subject which has for many years past engaged the
attention of the scientific world, but so far the results obtained
from experiments made have not been very successful, and
we seem at present to be as distant as ever from the attain-
ment of any really practical issue in the matter. That wind-
mills for grinding corn have been employed for generations
is a well-known fact, but their use is gradually being discon-
tinued owing partly to their inefficiency as compared with
steam-driven mills, and partly to the variable nature of the
wind which renders it impossible for a windmill to be kept
constantly in operation. In Holland and Egypt there are
many windmills employed to drive pumps for raising water,
and in America they may be counted by thousands. In the
latter country they are used for keeping up a supply of water
in agricultural districts and in the reservoirs at railway sta-
tions. In our opinion these few instances represent, with one
single exception, the only modes in which the wind has been
employed on land for motive power purposes.

The exceptional case referred to is at preseat to be found
in France in connection with the Nord Lighthouse at the
extremity of the Cap de la Héve, which is about two miles
distant trom Havre. Electricity is employel as the light-
house illuminant, and at the time of the putting up of the
installation it was resolved to endeavour to utilise the motive
power of the wind for driving dynamos. Accordingly, a
windmill, or “wind-motor’’ as it is termed, of the modified
Halladay type, was erected, and it develops about 18 H.P.
when the wind is blowing at the rate of 33 feet per second.
The wind-motor, which is mounted upon a wooden framework
fixed upon blocks of masonry, imparts motion, by means of
a vertical shaft and conical gearing, to a horizontal shaft
placed at s suitable distance from the ground. On the hori-
zontal shaft are mounted two pulleys which, by means of belt-
ing, drive two dynamos of different sizes which are connected
to a series of accumulators. The speed of the wind-motor is
automatically regulated by an apparatus which opens or closes
the sails according to the velocity of the wind. The inten-
sity of the current of the smaller dynamo is 8 ampéres when
the latter is running at 100 revolutions per minute, and 40
ampéres when the apeed is 200 revolations ; whilst the larger
dynamo gives a current of from 40 to 100 ampéres for a speed
of from 250 to 650 revolutions. The mechanical efficiency is
4 H.P. for the small and from 4 to 6 H.P. for the large
dynamo. The dynamos are run alternately, according to the
quantity of energy stored in the accumulators.

It will be seen from the foregoing that this installation is
certainly unique in character. It was put up some time ago
as an experiment, and has answered the expectations of those
concerned. That this should be the case is not surprising,
when we consider the fact that the installation is on a small
scale, but what would happen if a proportionate success could
be obtained in central stations, say, of the size of that at the
Grosvenor Gallery, or that in course of construction at Dept-
ford? Would not the directors of our electric lighting com-
panies rub their hands and dance for joy at this Kl Dorado—
at being able to dispense with steam engines and boilers,
which decrease in initial cost would enable them to supply
light probably at the same price or even cheaper than gas!
The gas companies would be at their wits’ ends, their shares
would go cousiderably below par, and our gas contemporaries
would have to shut up their offices. What tremendous ex-
citement there would be at the half-yearly meetings of our

electric lighting companies, and how satisfied the shareholders
would be to think that dividends were at last going to be
paid. The electric lighting panic of 1882 would stand no
comparison with what wou'd take place under such circum-
stances. Shares would be at an exceedingly high premium,
and the electric lighting millennium would commeuce !

Alas! It is to be regretted that such a fanciful dream can-
not be realised, for the simple reason that there are three
serious objections to the use of windmills for driving dynamos.
In the first place there are the periods of calm, during which
no movement of wind appears to take place ; in the second
place, the irregular velocity of the wind ; aud in the third
place, the imperfect construction of the receivers or windmills.
It is quite manifest that the first objection is insurmountable.
The second has partly been overcome in the instance described
above, by the employment of an automatic apparatus which
opens or closes the sails according to the velocity of the wind ;
but how far such an arrangement could be used on a large
scale we will not venture to predict. The last objection is,
doubtless, one which might be surmounted ; but the impossi-
bility of overcoming the fivst objection, and the indefiniteness
of the second, are sufficient proofs to show that the wind will
never be utilised on an extensive scale for motive power pur-
poses, and especially as regards electric lighting.— Electrical
Review.

A SIMPLE AIR BATH FOR LABORATORY USE.
BY T. O'CONOR SLOANE, PH.D.

The air bath ordinarily used in chemical laboratories for
drying precipitates, for making determinations of water by
loss, and for similar purposes, is usually a rather expensive
piece of apparatus. The iron or copper closet, with its door,
tubulure for thermometer, shelves, stand, etc., works no more
satisfactorily because of its somewhat elaborate or difficult con-
struction. In the cuts is shown a simple substitute for this
apparatus, that as regards simplicity cannot well be excelled,
while its other good features certainly operate to commend it.
It consists of an inverted flower pot sustained upon an ordi-
nary tin pan or sand bath, the whole being carried by a tripod
or retort stand. The aperture at the top serves to receive a
perforated cork, through which a thermometer is passed. An
ordinary Bunsen burner is used to heat it. As the sand bath
directly over the burner becomes very hot, it is advisable to
invert a second smaller sand bath within the first, as shown
in Fig. 2. This prevents too direct a radiation of heat from
the hot metal. Upon this the little stand or bent triangle
supporting the crucible or watch glass containing the substance
to be heated may be placed. The thermometer should be
thrust down through the cork until its bulb is near the sub-
stance to be dried, so as to obtain a correct indication of the
temperature at that point, The entire arrangement is shown
in external view in Fig. 1.

To place a vessel in it or to remove one, the flower pot is
lifted off the sand baths. It will be observed that its porous
pature provides a species of ventilation, while its composition
assures it against corrosion. It even protects the plates below
to a considerable extent, as drops of water or other fluid can-
not run down its sides as it cools.

But convenient as it is in the role of air bath for simple
dryiug operations, it will be found more so where drying tubes
or retorts have to be manipulated at constant temperature.
The flower pot can be perforated at any place, and holes of
any size or shape can be drilled and cat through it with an
old knife, file, orother implement. Thusin Fig. 8-it is shown

in use for drying a substance at constant temperature in a

d
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A SIMPLE AIR BATH FOR LABORATORY USE.

straight drying tube. The holes to receive this tube can be
drilled in a few minutes. The arrangement as shown is of
the simplest kind, but if the usual bath was used, it would
require s special tubulation to be introduced or contrived for
the tube to pass through. Flower pots cost so little that
there need be no hesitation in preparing them for special
uses.

In Fig. 4 » U tube is shown as being heated, while in Fig. §
s retort oocupies the bath, and is in use for fractional distilla-
tion or other operation requiring a constant temperature. In
all cases it is better to use the second bath inverted within the
chamber. It conduces greatly to the maintenance of an even
temperature throughout the whole space. A hint may also
be taken from the heavy drying plate formerly perhaps more
used than at present. If for the light metal pansa heavy
plate one-eighth inch or more in thickness is substituted, the
temperature will not be subject to as rapid variations, and
less difficulty will be experienced in keeping a constant tem-
peratare. The tray furnished with the next large size of pot
may be used instead of thesand bath upon which to rest the
inverted flowér pot. This gives an absolutely non-corrodible
oonstruction. -

When the bath is in use for drying substances, its top,

| which is at & rather low heat, affords an exceilent place for

drying precipitates wrapped in their filter papers. It acts in
two ways. 1t is generally just hot enough to dry them with

reasonable quickness without danger of spurting, and it also
acts by capillarity to absorb the water directly. It represents
in the last respect the porous tile or blotting paper—appli-
snoes too little appreciated by chemists here. It must be re-
membered that the drying of a precipitate by evaporation
leaves all the impurities of the wash water concentrated there-
in, while capillary absorption removes a great part of both
wash water and its impurities, thus conducing to the accuracy
of the work.—Scientific American.

THE SODA FOUNTAIN.
BY JAMES VERNOBR.

The main points upon which the success of a soda water
business depends are few in mumber, but although apparently
trifling, they are in reality of the most vital importance.

First, we must be able to offer the public a beverage that
the great majority will really like. It must not only be pala-
table, but satisfying, and the more satisfying it is, the better
the result will be on the business. No matter how pleasant
or palatable a beverage may be, if the public decide that it is
¢ thin” or that it has “nothing to it,” its salez will be limit-
ed. The day of ‘‘sweetened wind” has gone by, and the
failure of many a fountain to pay may be accounted for by
the fact that nothing but that article was ever drawn from it.
There are dozens of good beverages offered by manufacturers
in the form of “extracts,” any one of which will yield hand-
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gome profits, and the man wko is unwilling to purchase those
extracts because the menufacturer makes a profit on them,
and because he imagines that he can make something similar
which will do just as well, while costing but a trifle, might
in ninety-nine cases out of a hundred just as well give up the
soda water business, for he will rarely make a success of it.
1 grant that an occasional success may be attained, but the
risk is a very great one, and at the best it will require years
to arrive at the point where, had the other plan been pur-
sued, a single season would have found him.

No matter how many special drinks are drawn, every foun-

 tain should, as & basis, draw soda water, and it should be

something more than “‘sweetened wind.”” The water should
be perfectly filtered and thoroughly charged with carefully
washed carbonic acid gas, until, after plenty of agitation, the
gauge indicates 100 pounds pressure. The sirup should be
heavy with pure cane sugar (12 pounds to the gallon of water).
Fruit sirups should be made from pure fruit juices, which, if
you are too indolent to make for your own use, you can al-
ways buy, although not quite as good nor quite as economieal.
The vanilla should not be tainted with tonka bean, nor the
ginger with capsicum, the coffee should be a very strong decoc-
tion of the most fragrant berry, in each gallon of which should
be dissolved while still hot 12 pounds uf granulated sugar.
The chocolate should be made from the very best coeoa, and
should be freg from fat and rich in sugar. All siraps should
be dispensed in connection with good, plain, pure, rich cream,
whether called for or not, and ice cream should be relegated
to the **ice cream parlors,” where it more properly belongs,

and where it will not spoil a good glass of soda nor the genial

disposition of the gentleman who is endeavoring to place be-
fore the public something better than “‘slops” and ‘‘sweetened
wind.” Cases will occur where castomers cannot take cream
in any form. Experience has shown that with such customers
a little dash of vanilla sirup, added to any order they may
give, usually elicits a remark complimentary to the beverage
drawn from *hat fountain, showing the wisdom of the French
makers of chocolate, who realize the importance of the vanilla
bean as a valuable adjunct to their products.

The next point is the temperature at which the drink is to
be dispensed. Experience has shown that the public desire
an extremely cold drink, and the dispenser should see to it
that they have what they want. It is poor econemy to save
on ice or block tin pipe. Buy all required of both to have
every glass of the beverage that crosses the counter uniformly
cold. A thermometer plunged into a glass of it during your
busiest moments, that will not fall to 45°, should be accepted
as evidence that more cooling facilities are necessary, and the
same should be procured with the least possible delay. The
necessity for uniformity in temperature, as well as taste, of
any beverage cannot well be overestimated. Attendants should
be trained to use an exact amount of sirup and cream, .coarse
stream, and fine stream, each and every time that they wait
upor & customer. A standsrd should be established, and
every attendant should be expected to live up to it, the object
being to thoroughly imprees upon the mind of the customers
that when they come to that fountain they will get just what

‘they eall for, and can be certain that it will taste just as they

expect and desire it to. The result will be that, other things
being equal between two stores, the ope in which the customer
knows such & state of things to exist will get the benefit of
his patronage every time. Next in order is the glasses. They
should be just as fine in quality as possible, and always scru-
pulously clean. The use of thin glassware necessitatea a con-
gidérable expense, not alone in breakage, but also in the help

i |
necessary to keep them clean, but in my opinion it is much
more than counterbalanced by the increased business induced
by their use. It is a popular belief that all beverages taste
better when drank from thin containers. How long would:
champagne retain its popularity if served in thick coffee cupe ¥
or the popularity of the after-dinner coffee, were it not for the
dainty china used ! The wise man takes advantage of these
little things that have such a hold upon the public and turns
them to his own benefit. Another nice point is the cleanli-
ness of the glasses. It is not sufficient that a glass after use
be swashed around in a pail of water and then turned upside
down upon a drainer until it is to be used again. The very
sight of a dogen or two glasses in the various stages of the
drying process, from the one dripping with moisture and
clouded with cream to the one dried till it looks as if it were
afflicted with leprosy, is enough to turn the stomach of &
strong man, to say nothing of the ladies. There is but one
way to wash a glass and have it clean, and the sooner that
every soda water dealer realises that fact, the better will it be
for him and for all concerned. Take the matter to yourselves
and your own homes ; your wife or child uses a glass and
places it upon the sideboard, and yet, although you know that
none but them could have used it, should you desire a drink
you will take a fresh glass, and notwithstanding that fact, the
public at a soda fountain are expected to use a glassafter every
one, although the last lips that pressed its edges may have
been smeared with tobacco juice or festering with disease, and
what excuse have you to ofter for it? Custom, custom and
nothing else, but it is a custom that has done more to drive
people away from a healthfal and pleasant beverage than any
other one thing. Let us have a grand reform in this particu-
lar, and let us in the future give no one cause that likes them
to refrain from indulging in harmless drinks.

‘What applies to soda water applies with equal force to every
beverage that is dispensed at the fountatn, and while “‘soda’
is an absolute necessity in & successfal fountain business, it is
frequently an item of minor importance as & source of revenue,
being outsold by a special popular drink like ginger ale, mead,
celery phosphate, koumisa, etc. Experience seems to indicate
that each dealer should have a specialty, and the phenomenal
success of some of the alove certainly speaks volumes in favor
of specialties, and that success again emphasizes what the
writer has already stated, that uniformity in beverages is of
the utmost importance. Uniformity can only be attained ap-
proximately where a beverage is drawn with a sirup, as the
eye is depended upon to measure the sirup, and it simply
insures less upiformity in proportion to the increased num-
ber of attendants at the fountain. On the contrary, a special
beverage, like ginger ale, is made by weight and measnre,
then charged in the fountain and drawn complete, and uni-
formity is of mecessity attained. Ginger ale becomes more
popular each season, while the lives of sirup-made drinks like
moxies and , the maltos are principally distinguished by their
brevity and their lack of ability to fill the bill.

There is another feature of the soda water business that un-
fortunately is almost universally overlooked, and that is the
wmetallic contamination liable to ocour in the carbonated water
while standing in the fountains and coolers. We buy these
containers lined with tin in some shape, and that tin will not
last forever. Do not leave the discovery to your customer
that it has given out. Do not wait until he tells you that
your soda leaves a queer taste in his mouth. Do not wait
until he tells you that your sods water made him ill. Do not
wait until you are sued for damages, but rather be ever on
the slert, make weekly or monthly inspections, drawing a
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little carbonated water and dropping it into a crystal of yellow
prussiate of potash. A change of color will satisfy you at
once that something is wrong. Search for it, find it, or stop
drawing soda water, as you will have otherwise attained the
highest point you will reach, and your trade, instead of in-
creasing, will certainly and rapidly leave you. I have known
instances of copper contamination in an apparatus that was
supposed to have no brass or copper about it. Ounce it wasa
copper cooler tinned outside and inside, and sold as a solid
block tin can cooler,a thing that does not exist. Again,the con-
tamination was traced to a brass coupling, originally tinned,
but from which the tinning had been worn off. I have known
new apparatus to yield contamicated water through one of
the parts having been put in without tinning, undoubtedly
unintentionally, but the result to the business would have
been just as disastrous had it not been for proper care and
watchfulness,—Pharmaceutical Era,

————————

LOOK TO THE ARCHITECT.

The cry for sanitary reform is likely to crowd the plumber
unjustly close. The occasional hint that the tinker of pipes of
the fature will have to be a sanitary scientist is inspiring an
assault upon him as the cause of all drainage trouble. This is
s mistake. The plumber may justly be held blamable for any
departure from the plans of an architect, or for any slighting
of the specifications, or for botching his work ; but it would
seem that responsibility for the scientific arrangement of water
service, drainage pipes, and ventilating flues should lie be-
tween the architect and the plumbing inspector ; and if there
is no inspector it should rest upon the architect alone.

The small boy who as ** helper” to-day carries the furnace
and solder-pot, is the plumber of to-morrow. His work is noj
of an attractive nature; and between him and the achievement
of recognition as a journeyman with a journeyman’s pay there
are difficult, wearying, and disgusting tasks. If he is assiduous
and is in charge of an instructor of the right sort he will even-
tually become a proficient workman ; if not he will take a
place among the botchers who annoy patrons and bring down
condemnation on plumbers in general. This line of training
does not beget sanitary scientists. Unless the apprentice is
naturally studious and retentive he will be a mere reflection of
passing theory.

On the other hand, the architect is brought up in an atmos-
phere of calculation and systematic design. He is taught to
analyse everything, and to leave nothing to chance. No dul-
lard can *‘help” himself into knowledge of the business by
simply packing tools from place to place. The training of an
architect involves the inculcation of scientific principles, and
therefore the architect is more capable of assuming the respon-
sibilities of applying sanitary science than the plumber.

An ordinance has been introduced in the Common Councir
of Chicago which, if adopted, will compel each master plumbel
to file a bond in the sum of 10,000 dols. for damages that may
result from his ignorance as to the arrangement of the water
service and drainage systems. The ordinance also contemplates
the establishment of a board of examiners of plans, to consist
of a practising physician, an employing plumber, and a jour-
neyman plumber ; this board’'s duty also to include the exam-
ing and licensing of plumbers.

The proposed ordinance is misdirected. It should require
the filing of a bond by the architect, and should hold that in-
dividual responsible for non-observance of common sanitary
rules. The architect and the plumbing inspector should divide
the duty of arranging systems of drainage, water service, and
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ventilation, and the plumber should be held responsible for
the quality of his work only.

When this responsibility is rightly placed there will be fewer
death-traps built by conscienceless Budensicks.— The Evening
Wisconsin,U.S.A.

————e o

HOW TO MAKE A GOOD FLOOR.

Nothing attracts the attention of a person wishing to rent
or purchase a dwelling, store-room, or office, so quickly as a
handsome, well-laid floor, and a few suggestions on the sub-
ject, though not new, may not be out of place.

The best floor for the least money can be made of yellow
pine, if the material is carefully selected and properly laid.

First, select edge-grain yellow pine, and not too ¢ fat,”
clear of pitch, knots, sap, and split. See that it is thoroughly
seasoned, and that the tongues and grooves exactly match, so
that when laid the upper surfaces of each board are on a
level. This is an important feature often overlooked, and
planing-mill operatives frequently get careless in adjusting the
tonguing and grooving bits. If the edge of a flooring board,
especially the grooved edge, is higher than the edge of the
next board, no amount of mechanical ingenuity can make a
neat floor of them. The upper part of the groove will continue
to curl upward as long as the floor lasts.

Supvosing, of course, the sleepers or joists age properly
placed the right distance apart and their upper edges pre-
cisely on a level and securely braced, the most important part
of the job is to ‘‘lay” the flooring correctly. This part of
the work is never, or very rarely ever, done nowadays. The
system in vogue with carpenters of this day of laying one
board at a time and ‘‘blind-nailing” it, is the most glaring
fraud practised in the trade. They drive the tongue of the
board into the groove of the preceding one by pounding on
the grooved edge with a naked hammer, making indeantations
that let in the cold air or obnoxious gases, if it is a bottom
floor, and then nail it in place by driving a sixpenuny nail at
an angle of about 50 degs. in the groove. An awkward blow
or two chips off the upper part of the groove, and the last
blow, designed to sink the nail head out of the way of the
next tongue, splits the lower part of the groove to splinters,
leaving. an unsightly opening. Such nailing does not fasten
the flooring to the sleepers, and the slanting nails very often
wedge the board so that does not béar on the sleeper. We
would rather have our flooring in the tree standing in the
woods than put down that way.

The proper plan is to begin on one side of the room, lay
one course of boards with the tongue next to, and neatly fitted
to the wall (or studding, if a frame house), and be sure the
boards are laid perfectly straight from end to end of the room
and square with the walls. Then nail this course firmly to
the sleepers, through and through, one nail near each end of
the board on every sleeper, and you are ready to begin to lay
a floor.

Next, fit the ends and lay down four orsix courses of boards
(owing to their width). If the boards differ widely in colour,
as is often the case in pine, do not lay two of a widely differ-
ent colour side by side, but arrange them so that the deep
colours will tone off into the lighter ones gradually. Push
the tongues into the grooves as close as possible without
pounding with a hammer, or, if pounding is necessary, take a
narrow, short piece of flooring, put the tongue in the groove
of the outer board, and pound gently on the piece and never
on the flooring board. Next, adjust your clamps on every
third sleeper and at every end joint, and drive the floor firmly
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together by rceans of wedges.
the start and each one equally till all the joints fill up snugly,
and then stop, for if driven too tight the floor will spring up.
Never wedge directly against the edge of the flooring board,
but have a short strip with a tongue on it between the wedge

Drive the wedges gently at

and the board so as to leave no bruises. Then fasten the floor
to the sleepers by driving a flat-headed, steel wire nail of suit-
able size, one inch from either edge of every board, straight
down into each sleeper. At the end joints smaller nails may
be used, two nails in board near the edges and as far from
the ends as the thickuess of the sleeper will permit. Pro-
ceed in this manner until the floor is completed, and you
will have a floor that will remain tight and look well until
worn out.

Such minute directions for so common and simple a job
sound silly, but are justifiable from the fact that there are so
many alleged carpenters who either do not know how, or
are too lazy, to lay a floor properly.—Southern Lumberman,
U.8.A,

———e B e

THE RATING OF GROUND RENTS.

In a paper on ‘“The Rating of Ground Rents,” recently
read at the Surveyors’ Institution, Mr, George Beken dealt
with the question—Whether the proposed measure, if enacted,
would benefit occupying tenants?

He stated that ground rents are not paid by them, that an
occupier does not necessarily know whether there is a ground
rent on his house or not, aud in negotiating for a tenancy does
pot even ask the question. The existence or non-existence of
a ground rent is the concern of his immediate landlord, and
depends upon whether he (the landlord) holds a lease only, or
has bought the freehold. 1f he has only a lease, and conse-
quently has to pay a ground rent, that does not enable him
to obtain & higher rent ; and if he were empowered by legisla-
tion to make deductions, in respect of rates, from the ground
rent he pays, that would not necessitate his accepting less
rent.

Mr. Beken's conclusion is that the rating of ground rents
would not have the slightest effect upon occupying tenants,

It would merely, he held, shift the burden from one set of
investors to another set, that is, from leaseholders to their
ground landlords, notwithstanding that the former, by having
agreed to pay all the rates, have obtained their leases for less
than they otherwise would.

He then discussed the reason generally put forward in sup-
port of rating ground rents, viz.—That new imposts which
were not contemplated when the leases were taken, and
which are alleged to benelit the lessors’ property, have been
thrown on the rates. . If this be 80, he contended that, as a
set off, account should be taken of the benefit the lessces re-
ceive from the expenditure. And if leases were to be ge-
aside in order to give onme party redress for ‘*the unfore.
seen,” similar redress could not be fairly refused to the other
party.

He was of opinion that in many cases, if the benefit accru.
ing to a lessee from what may be termed *‘ Improvement ex-
penditure” could have been foreseen when he took the lease,
he, or someone else, would have been willing to give a higher
ground rent, in anticipation of that benefit outweighing any
resulting increase in the rates.

He gave instances of claims and counter-claims which he
considered would arise iu going behind leases, as suggested,
and said the necessary calculations would throw an amount of
trovble and worry upon both parties that would be perfectly
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intolerable, whilst the net result, which wounld as often be
against the lessee, as in his favour, could only be approxi-
mate, and would generally be trivial compared with the
cost.

The measure would be especially hard upon investors in
ground rents, who are content to take a low rate of interest in
consideration of receiving a safe and regular income with little
trouble.

In conclusion, Mr. Beken was of opinion that any legislative
interference would do more harm than good, and he asked, if
leases were to be revised whenever any covenant might be-
come disadvantageous to either of the parties, why not subject
every other kind of contract to similar revision? The logical
sequel would be, he said, that mo contracts, for any purpose
whatever, would be binding, the effect of which upon enter-
prise generally would be most prejudicial.

————

To CLEAN SMALL SoREWS.—Screws that are too small for
separate treatment may be cleaned from rust as follows : Take
a pound of screws and place them in a small box—a cigar-box
will do; put a smell quantity of oil on them and shake for a
minute ; then put a piece of cotton-waeste in the box and re-
peat for a minute ; finally, put a handful of sawdust in the
box and shake for another minute or so, and remove the saw-
dust by sifting it from the screws in a fine sieve.

Glazed bricks are now largely used for both interior and
exterior decoration. They are manufactured in Philadelphia
and elsewhere in the United States. For this purpose an
ordinary ‘light-colored or red brick is used, and a suitable
enamel is produced on the surfaces to be exposed. Some
colors are very easily obtained. A simple lead glaze or a cheap
buff brick makes a good yellow. A manganese aud iron
glaze is usel for black. White and blue are the most diffi-
cult to produce, since the red color of the brick must first be
hidden by an opaque layer of white before the finishing glaze
is applied. Green must be made in the same way.

LITTLE ONES IN SPECTACLES.—A writer in the Boston
Herald says that the very general and growing prevalence of
near sight is largely due to carelessness with children. The
number of children who wear spectacles has become a serious
subject of remark. That a radical wrong exists somewhere,
when children only four years of age are thus hampered for
life, is only too palpable, but whose the blame, and what the
remedy for this evidently increasing affliction? Are future
generations to be sans eyes as well as sans teeth ¥ The defects
in vision necessitating spectacles are inherited, or infants
scarcely ablo to read would not b: hurried to opticians and
fitted to glasses that must bother them while they live.
Oculists give many seusible reasons for this weakness of the
optic merves, But no one impresses the necessity of care in
the management of eyes until the damage is dons, and then it
is too late.  Young mothers who cover the baby’s face with a
veil, or who wear spotted lace against their own eyes, and who
allow their children to read by insufficient light, are laying
up trouble for themselves, though oculist and optician will be
better off for their criminal ignorance. As to the schoolrooms,
where children spend so many hours of the day, do parents
ever ask or know how they ate lighted, and whether the
scholars face windows, and whether they are obliged to strain
their eyes by blackboard exercises in half-lights? A little
precaation in the use of the eyes, and some knowledge on the
subject of improper lighting, would be a pound of cure in this
matter of spectacles.

e ————— e ————————————————————————




208

CANADIAN MAGAZINE OF SCIENCE

(Julv, 1889.

THE UNIVERSAL HAND LATHE.

There is scarcely a more prominent example of progress in
machine tools than that of the Bench Lathe, a tool that, al-
though a long time on the market, has only, comparatively
speaking, recently found favour with machinists. This is due

- to the marked improvements in their construction, embodying

groat handiness in the way of control, etc., and complete adapt-
ability to a large variety of work. The bench lathe is rapidly
becoming a popular tool.

The following matter and illustrations are descriptive of the
Universal Hand Lathe, manufactured by the Brown & Sharpe

Manuofacturing Co. :—

Fig. 1 is & general view of the Lathe. As there shown it
rests upon a table, but is frequently used as a bench lathe, and
is furnished without the table,

To prevent the bed from being sprung or twisted when the
lathe is set, there is a pin in the top of ane of the legs, which
allows it to swivel sufficiently to compensate for any slight
unevenness of the floor or bench. The other leg is firmly se-
cured to the bed.

The top of the bed is scraped flat and affords a bearing over
its entire width of the foot stook, and slide, or other rests,
whose bearing surfaces are also scraped.

The foot stock is fastened to the bed by a clamp screw,
and aan be easily shifted, or taken from the bed ; its spindle
moves in s steel bushing, and is operated by a hand lever

which has its folecrum on an adjustable stud, back of the
spindle. This spindle may be clamped in any position, and
has a movable stop r, Fig. 1, which serves to limit the
forward motion, when brought agsinst the adjustable stop
screws.

The spindle and boxes of the head stock are steel, hardened
and fitted by grinding. The hole through the spindle is one-
half inch in diameter, the greater part of its length, and tapers
at the front to three-fourths of an inch in Jdismeter. The
tapering portion of the hole is ground. A thread to receive
a face plate or lathe chuck is cut on the front end of the
spindle, and when not in use is protected by a guard nut.
The end motion is taken up by a step screw and collar.

The spindle boxes are fitted into taper holes-in the head
stock, and held in place by nuts, On one side they are cut
open and when adjusted, are drawn forward by nuts, and
practically closed from all sides. The alignment of the spindle
is thus preserved.

‘When the adjustment is made, the spindle is run loosely in
the boxes until the bearings become warmed to their ordinary
running temperature, then the boxes are closed sufficiently to
take out all "play, but not tight snough to grip the spindle.
If they were closed when the bearings were cold, the spindle
might stick when the bearings became warm. *

As the fits are carefully made before the lathes leave the
works, the boxes will not require attention until they have
been long in use;
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The spindle bearings are thoroughly protected 1rom gnt and
dust, and are lubricated from beneath.

A Sbell Chuck, which is frequently used for holding small
work, is made the same taper as the hole in the spindle and
at the outer end is slit open longitudinally into three parts.
A spring under a sleeve, draws the chuck back inio the
spindle, and closes it on the work, the sleeve being free to
. move under the action of the spring and being connected with
the chuck by a screw. The work is released by a lever, which
terminates in a fork that spans the sleeve at the upper end
and acts upon a friction ring.

Chucks of this character are made in a great variety of
forms as required by the shape of the work. Fig. 2 shows
one thet will hold three sizes of disks.

An iron shelf is fastened to the bed at the back of the
head stock, and is arranged to hold extra chacks, ete.

The tool holder guides, j, 7, on the head and foot stock,
Fig. 1, may be set in or out and enable the lathe to be used for
turning small shafts, studs, screws, etc., sither straight or taper.

The overhead work consists of two counter-shafts, The first
has tight and loose pulleys, 6 inches in diameter, 23 inch face,
also a three step cone pulley. The counter-shaft has a corres
sponding cone pulley, and a driving pulley. The hangers
have adjustable and self-oiling boxzes. The first shaft should
run abont 300 revolutions per minute.

To find the diameter in inches of the pulley on the line
shaft, divide 1,800 by the number of revolutions of that shaft
per minute.

The lathe swings 9 inches over bed aud receives 14 inches
between centres. The bed is 36 inches long, the table or stand

on which the bed rests is 12 x 40 inches, measured over all, '

Height of table from floor, 34} inches; height of centres from
floor, 44} inches ; floor shape, measured over extreme points
of movement of lever on foot stock, 25 x 53 inches.

The weight of the lathe, complete, ready for shipment, is
about 500 lbs.

The accessories furnished with the lathe are one spanner
wrench, one % inch and one } inch standard wrenches, one
centre drift, one pair centres, one collet for head stock apindle,
one shell chuck, one tool holder 12 inches long, one face plate
3} inches diameter, two guides for tool holder, and one tool
rest.

The tool rest can be clamped to the bed at any angle, and
can also he adjusted vertically.

A slide as shown by Fig. 8, is furnished when ordered.

Other special tools can be supplied at an cxtra charge —
American Engineer,
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PRACTICAL ADVICE RESPECTING THE USE AND
CARE OF CIRCULAR SAWS.

The following exceedingly good, practical suggestions upon
the subject named in the title, are issued by one of the lead-
ing American manufacturers of saws, for the information of

the users and makers of saws, We present them without
further comment.

Hanging the Saw.—It is the practice of the manufacturers
of saws to indicate by some device which is the * log side.”
Before placing the new saw upon the mandrel, be sure that
the side so marked comes next to the log on the mill ; if it
does not, it should be sent to the factory to be hammered so
as to suit the mill. Be sure that the mandrel is level, and
that the saw, when placed on it and the flanges screwed up,
is perfectly plumb. The holes in the saw should be an easy
fit on the mandrel and lug pins. Be sure that it does not
bind on the mandrel or the pins. If it does, the least warmth
of the mandrel will be sure to cause it to expand, bind, and
spring the saw. It should slip on readily—neither tight nor
loose. Saws are often pronounced crooked when the fault is
in the collars, If the position or “‘dish” of the saw is changed
in the least by tightening the collars for work, the defect
should be remedied at once. Put a straight-edge ou the log
side of the saw, and ascertain whether the fault is in the saw
or in the collars.

Thin saws, and saws of high speed, are put up very open,
so that the centre will pull through, and the saw, when hung
on the mandrel, may show concave or convex on the log side
when standing still ; but when run up to the speed for which
it is hammered, it should straighten up and be flat, or nearly
so, on the log side.

When hung upon the mandrel and the collars tightened,
the saw should be, perfectly round, so that every tooth will
do its proper work. Should the saw be too crowning, or too
dishing, on the log side, the difficulty may be overcome by
papering between the saw and the collars. Cut a ring of paper
of the size of the collar and about three-fourths of an inch
wide, wet it with oil, and lay it on the loose collar. Cut a
emaller ring of paper of the same width to fit the mandrel,
and place it on the mandrel agninst the fast collar. If one
thickness of paper is not sufficient, add another ring, and so
on until the saw, when clamped between the flanges, is brought
to the proper position. Should the saw be too crowning on
the log side, reverse the position of the paper rings, placing
the large one next to the fast collar and the smaller one next
to the loose collar. For making the rings, letter-paper is
preferable, being solid and firm.

Lining the Saw with the Track.—Take all the end play out
of the mandrel, run the carriage up past the saw, so that one
end of the head-blocks will be opposite the centre of the saw,
fasten a square piece of board on the head-block and let the
end of the board touch the face of the saw at its centre, then
run the carriage back from the frout of the saw 20 feet, draw
a line from the end of the board past the saw, parallel with
the track. The line, where it passes the centre of the saw,
should be from one-eighth to one-fourth of an inch from the
face of the saw. This would show the track, at 20 feet from
the centre of the saw, on a line with the saw, and that the
track at the centre of the saw, if put down right, is from one.
eighth to one-fourth of an inch further off from the saw than
at 20 feet distance,

Some saws require more inclination toward the track than
others, and the track, being adjusted properly, any small vari-
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ation required may be accomplished by means of the set-screws
on the box. The track should be solid, level and perfectly
straight, and the saw frame anchored. Trouble is often caused
by a neglect to keep the track in order, and it should be ex-
amined frequently.

Lead.—1It has been shown that the lead of the saw to the
log may be adjusted by its position to the track. It may be
held to its work in the log by beveled filing on the back of
the tooth. The teeth, if properly filed, should always be per-
fectly square on the front side ; but if the saw tends to lead
in or out of the log, it may be held to the proper position by
beveling the back side of the tooth at the point. If the front
of the tooth is filed perfectly square, and the teeth are beveled
on the back, on the board side, this will lead the saw into the
log ; or, if beveled on the log side, it will lead the saw out of
the log. Should the saw lead in and out (or what is called
“snaky’’), it needs hammering—the rim is too large for the
centre, and the saw needs opening out at the centre. Such a
saw may be run warm at the centre, and the difficulty may
be overcome in this way, otherwise it will require hammer-
ing.

Points to be Observed.—See that the track is solid, level and
straight ; that the saw shaft is level and the saw hangs plumb ;
that it goes on the mandrel easy, is a close fit, and that the
lug pins have a bearing ; that the tight collar is a little con-
cave and the loose one perfectly flat ; that the saw is straight
on the log side when the collars are screwed up and the saw
run up to the required speed ; that it is in line with the car-
riage and a little inclined toward the log ; that the saw is
perfectly round, and has throat room sufficient for the dust ;
that the teeth are not too high on the back side ; that the

* teeth are filed perfectly square on the front side, and swaged

sufficiently to give clearance for the body of the saw ; that
there is very little, if any, end play to the mandrel ; and
that the guides are perfectly adjusted when the saw is stand-
ing still.

Do not try to lead the saw with the guide pins, but by ad-
justing it properly to the track, and by proper filing. If it
be desired to run the saw warm at the centre, the sawyer can
create friction by reducing the set or spread of the teeth. If
the saw heats too much in the centre, give it a little more
set. If the saw heats on the rim, it is because the teeth have
not sufficient throat room for clearance of the dust, or the
backs of the teeth are too high. If the saw is too tight on
the rim, increase the motion if possible, and be sure to keep
it cool in the centre. The saw should be run at uniform speed
both in and out of the cut. If the guide pinms are run too
close, the saw will heat at the rim and rua “‘snaky.” If gum
is allowed to collect on the sides of the saw, the rim will
heat from friction.

Trueing the Saw on the Mandrel.—If the saw is in proper
tension, and does not run true, take all the end play out of
the mandrel, rest a small piece of board, with one end sharp-
ened, upon the saw frame, hold the sharpened end against the
buard side of the saw near the rim, mark with chalk the high
places, or those that touch, and on the opposite side the hol-
low places, or those which do not touch the board. The oper-
ator should then turn the saw 8o as to bring the high points
directly over the arbor, with a sharp pull bend the parts which
are high on the board side towards him, and with a sharp
push bend the parts which are high on the log side from him.
By testing and bending in this way, the operator may make a
saw run perfectly true on the mandrel, which has been sprung,
or does not, from any cause, run true.
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Causes for Heating on the Rim.—Guide pins set too close ;
teeth have not enough spread, or set ; backs of the teeth too
high ; not throat room enough for sawdust; accumulation
of gum on the teeth ; saw not open enough in the body for
speed.

Causes of Heating at the Centre.—Teeth have not enough
spread, or set ; saw lined too much out of log; mandrel runs
too warm ; saw too open in the body, or centre, for the speed ;
speed not sufficient to expand the rim ; saw dished too much
to or from the log.

Hammering and Tension.—All mechanical arts require a
skill acquired by long practice for their perfect execution. No
{ art is more difficult of acquirement than that of saw-making.
All the conditions uuder which a saw has to be run, need to
be exactly known and provided for in the construction and
final finishing of the saw. The following explanations of the
general principles involved in the hammering and tension
of circular saws may may be serviceable to sawyers and
others :
|| The practice taught by masters of the art thirty years ago,
when saws of small diameter only were used, was, that a cir-
cular saw, to do proper work, should be left firm between the
centre and the rim, and open as to its whole diameter, where-
as experience has shown, and it is the practice of the best
artists, to open out the body of the saw between the centre
and the rim to the extent required for the speed the saw is to
run,

Very high speed and thin saws require that the saw be
opened out until it takes a strong push or pull to throw the
centre either way when the saw is standing upon the floor.
When the saw is in proper tension, and is shaken or pulled
through, the body only of the saw should vibrate, while the
rim should be nearly, or quite, steady.

Gumming a circular saw, or the alternate heating and cool-
ing of the rim, will permanently expand a saw at the rim,
and, in consequence, it will become too stiff in the centre or
body of the saw, and run *‘snaky.” A few strokes of a round-
face hammer on both sides of the saw, at the proper place,
| will restore the tension (see Fig. 1). The portion of the saw

to be hammered is indicated by the dotted lines. The same
treatment is required if the saw is put up for too low speed.
The rule is that it must be more open, or limber, in the body
of the saw for fast speed than for slow speed ; for hard than
for soft wood.
I When the saw is standing on the floor and shaken with
the hand, and the centre and rim both vibrate, the saw re-
quires more hammering on the line nearest the rim (Fig. 1).
When opening out tke body of the saw, do not hammer within
6 to 10 inches of the centre.

Observe the motion of the saw when on the mandrel and
runping up to speed; if it runs wavy on the rim, it needs
opening out in the body of the saw on the dotted lines. If
it runs steady and true out of the log, it is the fault of the
hanging, lining, fitting or management if it does not run
steady and true in the log. The dotted lines indicate where
the face of the saw must be hammered on both sides with
the round-face hammer to open the body of the saw for
high speed, or when it runs wavy on the rim in full
motion.

Fig. 2 illustrates the mode of examining the saw with the
straight-edge in adjusting the tension—the centre of the saw
resting on the anvil, the rim back of the anvil sapported on a
narrow bench extending from the anvil to the wall, the op-
posite point raised with the hand, and the straight-edge ex-
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[ tending from the centre towards the rim of the saw. If the
! saw is properly opened in the body, the portions indicated by
the dotted lines in Fig. 1 will drop away from the straight-
edge (Fig. 2) equally all around the saw. To equalize the ten-
sion, the parts which drop least require hammering until the
tension is equalized and all parts indicated by the dotted
lines drop equally around the saw. The centre line should
drop a trifle mors than the others.

Hammering to take out lumps should always be done on
the high side, or ou that point which touches the straight-
edge. Lumps or ridges upon or near the rim may be found
with the straight-edge by examining that part of the saw with
the centre of the saw resting on the auvil ; but lumps or
ridges in the body of the saw should be found with the saw
standing upon the floor perfectly perpendicular (Figs. 3 and
4). Mark with chalk the high points which touch the straight-
edge, on either side of the saw, and hammer where marked,
either on & slightly oval wooden block or on an anvil (the
anvil is preferred by practical saw-makers). If the anvil is
used, allowance must be made for change in tension, pro-
duced by the blow of the hammer, as every blow upon the
anvil stretches and opens the saw at the point hammered. If
the end of a wooden block is used in taking out lumps, the
tension will not be affected. The tension must be adjusted
by hammering on the anvil. Lumps usually run in ridges,
and should be hammered out with a cross-pene hammer, the
pene following the ridge in the direction in which it runs as
discovered with the straight-edge. Round lumps may be
hammered down with the round-face hammer, or with the
cross-pene hammer by changing the hammer over between
each blow, so that the strokes cross each other. The strokes
should be directly on the lump or ridge.

The adjustment of tension is preferably done with a ham.
mer having a slightly oval and perfectly round face. Figs. 3
and 4 illustrate the examination of the saw for lumps and
ridges when standing on the floor. Move the level across the
saw from a to b, Fig. 3, all over the surface on both sides of
the saw, rolling the saw on the floor while making the exami-
nation, and mark the points which touch the straight.edge—
the lumps X, and the ridges ~~~~.

Test the saw with the straight-edge between the centre and
edge from ¢ to d, Fig. 4, all around the saw, marking the
lumps and ridges as before. Hammer lightly on the points
marked. After leveling, examine the tension ; if it remains
as before, your saw is ready to go on the mandrel for test,
but if not, adjust the tension again with the round-face ham-
mer ; then level it again, and, if necessary, adjust again for
tension, and so on until the saw is perfect. If the saw has
an even tension, put it on the mandrel and run it up to
speed. If it runs steady and true, it is ready for fitting, and
when properly hung and fitted, it will stand up to its work,—
Manufacturer and Builder.

A pew eompound, containing aluminium in a lower state
of oxidation, corresponding to ferrous irom, has been ob-
tained.

AxoTHER Usk FOR STEEL.—The high price of brass has
led the clock manufacturers of Ansonia, Walesburg, and
Thomaston, Conn., and other places to experiment with steel
for certain parts of the cheaper grades of clocks, and the re-
sult has been gratifying. Soft steel has been put under the
dies, and many working parts are now made entirely of steel
which were formerly composed of brass.
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CARE OF CIRCULAR SAWS.—(PAGE 210.)

SCOTT'S ELECTRIC LOG AND REVOLUTION
INDICATOR.

Electrical contrivances for use on board ship seem to be
continually on the increase, but the above seems likely to
take a leading position on account of its great utility and
comparative simplicity. The object of the apparatus is to
enable the officer in charge of the vessel on the bridge, or at
any point where it may be preferred to fix the apparatus, to
tell exactly the numnber of revolutions of the engine shaft or
the distance travelled by the ship in an exact half minute.

It is frequently necessary to know the number ot revolu-
tions of the shaft, as this is sufficient indication of speed, and
the usual method is to communicate with the engine room,

whence an answer can only be obtained after the necessary
readings have been made there.

But with this instrument not only can the officer in charge
tell by the end of a half minute exactly how many revolations
have been made during the previous half minate, but by the
mere tarning of a switch he can tell half a minute afterwards
how far the ship has travelled with that number of revolutions, -
or, in other words, the speed can be determined at any minute
either in number of revolutions or actual knots per hour.
The arrangement is the outcome of actual experience at sea,
and has been tried by Captain Percy Scott, R.N., the inven-
tor, and by others under very various conditioms.of weather.
The electrical portion of the apparatus is exceedingly

simple.
’ |
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It consists of a small base, fig. 2, on which is fixed a small
electrical clock having a dial divided into two comcentric
circles, one making revolutions per minute and the other knots
per hour. The clock contains an electro-magnet which, by
the passage of s ourrent, allows the hand to go forward one
division.

In series with this electric clock is another ordinary clock
with balance movement, but so arranged that by depressing a
spring lever the clock will go for about 85 seconds. During
exactly 80 seconds an electric contact is made by the minute
hand. Onthe main shaft of the engine is fixed a commutator,
so that by ils revolution contact is made with a fixed brush a
certain number of times.

Two Leclanché cells are included in circuit to actuate the
electric clock. When, therefore, the contact-making eclock is
started the current is froe to pass for half a minute exactly on
each contact of the segments of the commutator with the
brush as the shaft revolves. Each contact causes the hand of
the dial to move forward one degree. At the end of half a
minute contact is broken by the contact clock, and the hand
stops, having marked the number of revolutions during the
previous half-minute.

A press-button on the electric clock brings the hand back to
zoro ready for another reading. The indications on the dial

are so marked as to show directly the number of revolutions

per minate.

The clock is capable of working at a considerable speed with
perfect accuracy, but the instrument designed for men-of-war
is arranged to give one contact for each revolution of the
shaft, and the dial will read up to 140 revolutions per
minute.

For the speed indicator the usunal form of trailing log, fig. 1,
with fan is used, but in the interior is arranged a water-tight
compartment, and connections are so made that every sixth
revolution of the fan gives one contact. The pitch of the fan
will, of course, determine the distance travelled between each
contact.

The steel. wire by which the log is made fast astern is
thoroughly well waterproofed and insulated, so that the ex-
terior of the case may be used to make contact with the water,
whic is used as a return wire. Of course, it wounld do equally
well 1o have the lead and return comprised in one cable,
and, perhaps, difficulties of insulation would be less likely
to arise. .

A NEW METHOD OF SETTING BOILERS FOR
BURNING SAWDUST.

A law recently enacted by the Maine legislature prevents
the owners of saw mills from dumping their sawdust in the
rivers of that State and mekes it necessary to dispose of their
refuse in some other manner. Burning it was the natural
thought, but the problem pressated itself that there was more
sawdust made than was required by the boilers, and also that
the smoke from this extensive burning would be a disagreeable
fact. To overcoms both of these objections, says the Boston
Journal of Commerce, the Hartford Steam Boiler Inspec-
gion and Insurance Company was appealed to and it
has devised and erected at Bangor and other cities in Maine
absolutely smokeless furnaces that will dispose of all sawdust
as fast as made, whether requiied to make steam or not. The
great danger from burning sawdust has been that the heat in
the combustion chamber has been most intense and oni of
proportion tc what it is over the fire. The sawdust is usually
dampencd before being thrown in, and even if not, the constant
opcuing of the fire door to throw in the fuel cools that portion

Fia. 1.

Fia, 2.

of the boiler over the fire while the heat in the combustion
chamber continues to be very high.  The efficiency of the
boiler is also considerably impaired, besides the danger from
the unequal heating of the shell.

Instead of placing the fire box as in the usunal setting for
horizontal tubular boilers, the Hartford company now builds,
to burn sawdust, a farnace directly in front of the boiler, thus
making the combustion chamber extend the whole length of
the boiler. The sawdust is taken from the mills through
pipes by means of blowers and deposited directly into the fur-
nace, to be burned. The bridge wall is not constracted in
the nsnal way, but is solid, the gases passing through two
large circular passages, inclined upward and set to approach
each other when delivering into the combustion chamber so
that the gases from one passage will cross and mingle with
those entering the chamber from the other passage. At the
same time a sufficient quantity of air is admitted, and ming.
ling witk the now united gases, the combustion becomes per-
fect, and the gases pass under the boiler and back through
the tubes to the up-take. In the chimney the ordinary
dumper is placed to control the generation of steam in the
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boiler, and just inside the bridge wall in the combustion
chamber is placed another damper leading to an underground
passage, aud thence to the chimney, so that when it is desired
to stop the steam production, the regular damper being closed
and the relief damper opened, the products of combustion are
diverted from the boiler into the underground passage and
escape without passing through the boiler. In this manner
all the sawdust that is made is burned without handling, and
as the relief damper is at the bottom of the combustion cham-
ber, the combustion is perfect whether the gases are used or
not, consequently there is no trouble from smoke. Indeed,
when the boilers were first tried in this way no smoke what-
ever issued from the chimney, and one of those interested in
the mill came down to see why they were not running, he sup-
posing them to be shiut down because of the absence of smoke,
and this same smokeless feature has existed ever since. The
setting has been very carefully constructed with fire brick, and
the dampers made of fire-proof material, and up to this time
everything has worked in a most satisfactory manner, and the
efficiency of the boilers increased so much that the relief
dampers can be left open all the time and the steam produc-
tion controlled by the regular damper.

This principle of an external furnace is to be applied to
boilers burning soft coal and other fuels, and with the perfect
combustion that will be obtained by the introduction of
heated air where the two columns of gases cross each other,
together with the increased efficiency of the shell, will no
doubt prove a valuable method of setting a boiler. For using
coal the construction would ditfer a little, as the air would
need to be heated instead of introduced cold, as is now the
case. The furnace and setting has been secured to the Hart-
ford company exclusively, by letters patent, and a large num-
ber of boilers are being set in this manner, not ouly in Maine,
but in other sections where sawdust can be used as fuel.

——

WHAT EVERY FIREMAN SHOULD KNOW.

A man may become a good fireman without having any
knowledge of the laws of nature which control combustion,
says the dmerican Engineer, but he attains his skill by long
practice and groping in the dark for the right way.

The fireman who has learned his calling in this manner is
not, however, perfect master of the art of firing, for any change
of furnace arrangement i3 likely to bewilder him, and he finds
himself compelled to repeat his first experience in experiment-
ing until he happens to hit the best method. This entails a
waste of fuel and repeated delays for want of steam.

The pature of fuel, the composition of the air that fans the
fire, the character of the gases formed by the burning fuel,
and the proper proportions of air and fuel required te produce
the greatest degree of heat, are the principal points in the
laws of combustion which should be studied in this connection.
Oxygen and carbon are the two most important elements of
combustion in the fire box.

These clements unite freely and combine very rapidly, when
heated to a high temperature, producing violent evelutions of
light and heat. Oxygen is the vital part of the atmosphere,
and carbon is the fundamental ingredient in all fuel used for
making steam, anthracite containing the larger per cent. of
pure carbon.

When the fireman has learned to combine these two ele-
ments in proportions which shall produce the greatest amount
of heat, he will have solved the problem of making steam
with the greatest economy of fuel and manual labor. Take a

locomotive fire box for example : a common form of locomo-
tive fire box is 72 x 35 inches, which gives about 17 square
feet of grate area with the ouly draught through the ash pan.
If an engine of this kind is required to draw a fairly heavy
train at a running speed of forty miles per hour, it will be
necessary to burn sixty pounds of coal per mile, or 2,400
pounds per hour, to maintain steam for this work. This would
require the burning of about 141 pounds of coal on each square
foot of grate surface every hour. In this case the supply of
air must be liberal and the oxygen will be separated from the
air and combine with the carbon in the proportion of twelve
parts of carbon, by weight, to thirty-two parts of exygen, by
weight, which produces carbonic acid gas. If, however, the
supply of air is restricted the carbon takes up a smaller pro-
portion of oxygen, giving us carbonic oxide gas, which pro-
duces much less heat than carbonic acid gas.

One pound of carbon uniting with oxygen to form carbonic
acid gas generates 14,500 urits of heat ; or, sufficient to raise
eighty-five pounds of water from the tank temperature to the
boiling point.

On the other hand, when one pound of carbon unites with
oxygen to produce carbonic oxide gas, only 4,500 units of heat
are generated ; or, sufficient to raise twenty-six and a half
pounds of water from the temperature of the tank to the boil-
ing point. In both cases, the same quantity of fuel being
used, the difference is that less oxygen occurs in the mix-
ture.

The combining proportions of carbon and oxygen to produce
carbonic acid gas being twelve to thirty-two, the combustion
of each pound of carbon requires two and two-thirds pounds
of oxygen. It takes 435 pounds of air to supply one pound of
oxygen ; therefore it will require eleven and a half poands of
air to provide the gas essential to the economical combustion
of one pound of coal.

So far the problem seems simple enough, the solution being
to give the fire plenty of draught ; but there are several prac-
tical objections to having the air blow through the grates
like a hurricane.

The fuel should be kept saturated with the air containing
oxygen ; a large volume of air is required, but it should not
be forced through the furnace and tubes at too great a velo-
city, the result of which is to send the gases into the flues and
through the stack without being ignited. Further, the heat
in passing through too fast is not given time to impart itself
to the water. From these statements it will be seen that loss
of heat is threatened from two opposite directions. If there
is not enough air admitted, a gas of inferior heating quality
will be generated ; if too much air is allowed, heat will be
wasted.

It is a matter of common observation that fuel will not
burn until it has attained a certain heat, and different ma-
terials require different degrees of heat to ignite them. Hence
unless the fire in a fire bok be kept up to a condition to im-
part the necessary igniting temperature to its various parts as
well as to new fuel passed into it, a large amount of waste
will occur in the distillation of the combustible gases and the
passing away of these gases before ignition. This takes place
proportionately to the power of the draught, both in the sta-
tionary and the locomotive fire box, and requires constant
watchfulness, so that sufficient intensity of heat be maintained
at all points in the fire box, aud that, withal, the fire be not
allowed to become so thin as to permit of the passage of a
greater volume of cold air than the capacity of the fire to
impart the required temperature.

e —

———
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MILK AND SOME OF ITS PRODUCTS.

BY JOHN CROWELL, M.D,

Milk is the most popular, the most simple, as well as the
most nutritious of any of the articles of food used by the great
mass of human kind. It is easily attainable, and it contains
the necessary elements for sustaining life. This is especially
true of cow’s milk, containing carbon, oxygen, nitrogen, and
hydrogen, combined in fairly equal proportions in the form
chiefly of water, casein, albumen, fat (or butter), lactose, and
numerous salts. Having these ehemical qualities, it is pos-
sible to sustain life for a long time upon an exclusively milk
diet. This, however, soon becomes wearisome, and gastro-
intestinal derangements are apt to result after a few weeks.
In this exclusive use there often follows a disagreeable
nausea, and the smell and taste of the milk causes great
loathing.

This disagreement is caused from the fact that there is too
much nitrogenous matter in proportion to the carbo hydrates,

. and in order to obtain sufficient carbo-hydrates, tvo much pro-

tein is taken, which greatly interferes with the process of di-
gestion. But, although an exclusive milk diet seems essential
in the first years of human life, it is pot sufficient for adults.
It is usually omitted from the dietary of athletes in process
of training, and in many persons it causes derangement in
digestion, resulting in constipation and other disagreeable con-
ditions.

On the other hand, it is often used with the most satis-
factory results in cases where no other form of diet can be
tolerated, and in almost any febrile condition its use is of the
first importance, especially where the nitrogenous metabolism
is great. The time required for the complete digestion of
milk, in its normal process, is three hours. Oftentimes the
milk of the cow disagrees with the stomach, and, especially

| with infants, cannot be tolerated. This is owing to a variety

of causes, 'as contamination by disease germs from the cow,
poisonous foods eaten by the cow, extraneous disease germs,
pollution of the milk by the dealer, souring or decomposition
of the cougula formed in the stomach, when the gastric juice
fails to disintegrate the casein within a reasonable time, owing
to the weak state of that organ.

Whenever, therefore, a child is unable to retain the milk
that is ordinarily given to it, inquiry should be made into
the sources from whence the milk is obtained, and it will
often be found that the trouble lies with the habits of the
cows. These amimals, especially in the dry weather of late
summer, often seek low places in the meadows and eat poison-
ous herbs and grasses, and sometimes the simple change in
the character of the feed will be a sufficient cause to affect
the milk and render it unfit for use.

The most evident differences between human and cow’s milk
are that woman’s milk is sweeter, it contains less butter aud
casein, and the casein forms in much swmaller clots and is more
quickly dissolved. The milk of the mother is normally
alkaline, while the reaction of cow’s milk varies, and it may
be acid.

. Goat’s milk, because of its richness in fat, disagrees with
many, occasioning nausea and vomiting, Its disagreeable
odor is also objectionable, and infants do not thrive under its
use. Mare's and ass’s milk contains less nitrogenous matter
and fat and more sugar than cow's milk—that of the ass be-
ing very sweet and easy of digestion, although it sometimes
cauges diarrheea if taken alone.
scum of albumen appears upon the surface, which, when re-
moved, is quickly replaced by another. Boiling expels about

AND THE INDUSTRIAL ARTS.

When milk is boiled, a thin ]

215

three per cent of gases, and the loss of oxygen diminishes the
formation of lactic acid, and consequent souring. It some-
what affects the taste of the milk, and its use for any length
of time produces constipation.

Should raw milk be given to infants !

This question has given rise to much discussion, and high

authorities sharply differ upon the matter. We certainly
know that, in many cases, pure milk does no harm, and that
children thrive upon its constant use. Boiling the milk
arrests the development of germs and fungi, with which it
may have been contaminated,.and thus it may prevent oceur.
rence of certain diseases, and the process of souring and coagu-
lation is certainly retarded by boiling.

The quality of the milk depends largely upon the breed
and proper care of the cows. Much neglect in this direction
is common among the producers of milk. There should be
absolute cleanliness in handling everything belonging to the
care of the herd, as well as in the process of milking and the
use of the vessels for receiving the lacteal fluid. Sometimes
the milk is put at once into glass hottles, tightly corked. The
pails and cans should be carefully washed, and often insured
from germ poisoning by scalding with beiling water. In
large establishments, there should be an inspection of the
sanitary surroundings, either by a physician or by an expert
in hygienic science. The condition of the yards and stables
should be thoroughly inspected, and care should be taken
that the animals are not fed upon swill and garbage, and that
certain kinds of food should be avoided, espeeially such sub-
stances as will give to the milk a disagreeable odor, like gar-
lic, cabbage, ete. It has been suggested by good suthority
that there may be danger of tuberculous disease by drinking
milk from cows having *‘ pearl disease,” which is believed to
be analogous to tuberculosis, but there is really no authentic
case where this result has been produced in man, although
lower orders of animals are thus infected. This is a matter
for further investigation, for certainly the milk of animals hav-
ing the above named disease is below the normal standard of
nutrition.

The inspection of milk by legal authority is of great im.
portance, and in many States the requirements are specific.
In New York, the specific gravity is ascertained by the lacto-
meter ; in Massachusetts, Rhode Island, and Maine, a chemi-
cal analysis is required. The normal average specific gravity
allowed is 1:030 4,

The total quantity of solids in milk should, according to
Letheby, amount to fourteen per cent. Such inspection has
been made necessary because of the adulteration of this im-
portant article of food. The most popular and simple form of
adulteration is the addition of water. In order to give the
milk a thickened look, after this dilution, chalk or flour is
sometimes added. Bicarbonate of sodium and salicylic acid
are often added, to prevent souring. If milk inspectors are
honest men, and understand their business, it is a very easy
matter to detect any of these base frauds upon the public.

The most popular products from milk are butter and cheese
—those well known condiments and appetizers all over the
world. Cheese is the separated casein of the milk, and it
forms a highly natritious article of diet, and, in some coun-
tries, where meat is scarce and dear, the people consume large
quantities of cheese, to supply the nitrogenous elements of
diet, using the heavy and less highly flavored of the cheeses.
The wealthier classes use as a condiment the more highly
flavored cheeses, such as the Rougefort, Edam, Cheshire, etc.
Taken in moderate quantities, these cheeses aid in promoting
digestion, and are very palatable to the epicure.
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Baitter is made from cream by the mechanical rupture of
the albuminous follicles which inclose the fat globules, which
then adhere together into small masses. Batter contains six
neutral fats, four of which being volatile, give to it taste and
odor. The adulteration of butter is accomplished by dealers,
by beating it up with water, and by adding cther fats, espe-
cially suet and oleomargarine. Butter will not support life for
any considerable length of time when taken alone. Taken in
connection with other food, it is a highly digestible and nu-
tritious, and often fattening, food.

Fermented, or ‘‘rancid,” butter canses violent gastric de-
rangement, and it is therefore important that it be thoroughly
worked with a spatula, and frequently washed, and seasoned
with at least two per cent of salt. In California they have an
ingenious way of ridding butter of a rancid taste, by suhject-
ing it to the action of an electric battery. The butter is
melted in a tub, and the poles of an electric battery, incased
in flannel, are placed in it, so that a current of electricity
when passed through the butter from one pole to the other,
determines a collection of the acids which caused the rancid
taste, at one or the other pole. In striving to reach the
pole, the acids sink into the flannel, and may thus be removed.

Condensed milk, whick is s0 much used for the food of
infants, is prepared by slowly evaporating the water of milk
by moderate heat. There are two varieties, the plain, which
is condensed to about one-fourth of its bulk, and superheated,
and to which no sugar is added, and the stronger variety,
which is more condensed, and to which cane sugar is added in

solid ingredients. This excess of sugar prevents the decom-
position of the milk, and it will keep fresh for many hours
after the can has been opened.

Condensed milk, because of its convenient form, is used
largely among the poorer classes, and infants seem to thrive
well for & time. But, although they often grow fat, they de-
velop poorly, and are less able to resist disease than children
who use the pure milk. )

According to Heubner, condensed milk has been used suc.
cessfully in dysentery, and is a preventive of that dreaded
disease of summer—scurvy.

Koumiss is another form in which milk is prepared for
dietotic and medicinal uses. 'This is a fermented milk, pre.
pared in a peculiar way, and used largely by the Russians.
It is mildly stimulating, and sometimes intoxicating, and is
uged in cases of pbthisis and intestinal derangements, and
other wasting diseases. Tts virtues have, no doubt, been ex-
aggerated, the cures having been due more to the favorable
climate along the steppes of Russis, where the patients under
treatment resort, than to the curative qualities of the specific,
The koumiss has been introduced into this country, where ita
curative qualities have been highly lauded. It is strongly
diuretic, quenches thirst, increases the cardiac force, improves
the muscular tone, aida general nutrition, and beautifies the
complexion.

This preparation is made from cow's milk, by various firms
in the United States, and preserved in glass bottles, but it
does not contain the peculiar flavor and the essential qualities
belonging to the naiive article, which is made from marc’s
milk, and kept in smoked-ont lesther bottles, and subjacted
to various manipulations, which cannot he imitated, even by
Yankee ingenuity.—Populur Scicnce News.

———.

A “FAULT” IN AN OCEAN CABLE.

The value of laying oceau cables containing two cores was
shown during the violent storm of November 25th, 1888,

excess, yielding about forty-five per cent of sugar among its

when a fishing schooner about 26 miles from Gloucester,
Mass., dragged her anchor for some distance until at last she
hooked the Rockport cable of the Commercial Cable Com-
pany’s systom, riding to it for about 48 hours and producing
the fanlt shown in the illustration. It was found when pick.
ing up the cable during the repair, that she had dragged
along it for some 430 yards, tearing off the outer covering of
jute and compound, aiso one of the armour wires, rolling it
up into a tangled mass and at last driving the end of the steel
armour wire hetween the sheathing of the cable and through
one of the cores, but leaving the other absolately intact.
With a single core cable of the ordinary type, communication
would have been interrupted until repairs were effected ; but
in this case, by means of the uninjured core, traffic was pass.
ing continuously, with the exception of a few hours during
which the repair steamer had the cable cut in order to remove
the fault. Considering the extreme violence of the gale and
the large size of the vessel, it is surprising that the cable did
not part, and the incident speaks well for the mechanical
strength of the Commercial Cable Company’s cables.

The repair was made by the steamship  Pouyer-Quertier,”
which was chartered for the purpose, as she was the only
available cable steamer on this side of the Atlantic. Captain
8. Fossard, who commanded the steamer, showed such great
skill in raanceuvring her that although two and a half miles
of cable was picked up and relaid across a tideway of four
knots an hour, it was found on completion of the repair, that
the cable was only lengthened by a few yards.

The electrical department on board was in charge of Mr.
Chas. Cuttriss, the company’s electrician.

This remarkable *fault’ has now been placed on ex-
hibition at the Paris Exposition by the Commercial Cable
. Compary, who also exhibit there the Cuttriss recorder and
types of cables showing damage by ice, ete.—ZElectrical

World.
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MOTORS AND DYNAMOS.

BY C. 0. MAILLOUX.

It is often ®tated that an electric motor is merely a dynamo
reversed in its functions, that is to say, a dynamo which, in-
stead of being set in motion by power to produce electrical
energy, is set in motion by electricity to produce motiv®
power. This duality of function of the same machine is in-
deed a peculiarity which has been again and again demons-
trated. Added to this is the remarkable circurnstance, shown
quite conclusively by the practical experience of designers and
experimenters, namely, that the same principles of construc-
| tion underlie the efficiency of the machine in both cases, and
that as a rule a machine which gives good efficiency as a
dynamo or generator is found to be of equally good eflicioncy
as a motor, and vice versa.

To the uninitiated it might appear, therefors, inasmuch as
the same machine by virtue of its reversibility can be made to
perform either of the two functions at will and equally well,
that the distinction betwsen dynamos and motors must be a
more or less useless ome. In reality, however, such is far
fiom being the case. The fact is that the conditions and re-
quirements which are to be met are usually so different in
the motor and generator or dynamo, that the design and con-
struction are almost of necessity made divergent from each
other. One of the fundamental reasons for this divergency is
that in the case of the motor the efficiency may sometimes be
saorificed to other considarations, such as lightness, compact-
ness, shape, etc., while in the dynamo the efficiency remains
the foremost consideration, with very few exceptions.

While the quantity and weight of material are not usually

limited in the dynamo, they are generally restricted in the
motor by the considerations of lightness, adaptability, etc. On
the other hand, while the speed of dynamos is generally placed
at as low a limit as possible, the speed of elsctric motors is
;allowed a much greater range. The ends attained by regula-
'tion in both cases may also influence the design. In the
electric motor the prime consideration is usunally the control
of the speed. Thus we ses plainly that the problems which
_are to be encountered in designing dynamos are not neces-
sarily the same as those met in designing motors. This jus-
tifies the distinction that is usually made between the two
things, and explaing why the theoretical property of reversi-
bility is not more fréquently utilized to make the one perform
the functions of the other. There are analogous examples of
reversibility in many other forms of apparatus for utilizing
energy by converting one of its forma into another, and these
illustrate the same divergency as the result of practical re.
quirements.

Thus the air comprassor and the steam engine are theoreti-
cally reversible ; nevertheless the practical requirements they
have to meet in their respective ‘‘stations,” make them prac-
tically quite different, and the onme is never used for the
other.

These distinctions between dynamos and motors, or between
distinct types of each, are not, as a rule, 8o clearly perceptible
to the ordinary observer as to experienced persons, In truth,
they all appear to represent very much the sameness and
repetition of type or form which steam engines seem to pre-
sent to the uneducated eye. But just as the engineer sees an
important difference between engines, even in such details as
the proportions of the cylinder, the amount of clearance, the
kind of valve, the mechanism controlling it, tha governor,
ete., so the electrician aseribes like importance to the propor-

tion of the armatare, the form and arrangement of the feld ﬂ
magnet, the mode of winding, even the very size of wire used,
or the weight of iron, for a given purpose. In both steam
and electrical engineering certain principles of construction
have become fixed standards, so to speak, becauss they have
been confirmed and sanctioned by practice ; and the types of
engines or motors are bound to exhibit convergence towards
each other, in so far as they conform to these standards. In
the dynamo and motor, this process of standardization has
been directed, apparently, more toward the armature than to
any other part.

It is interesting to note that, in spite of inventors and
patents, the greut Darwinian principle of the *‘survival of the
fittest ”’ has remained in control, and that practice has gradu-
ally gravitated down to but two types of armatures, and these,
strictly speaking, modifications of the same principle. This
principle is that of closed circuit winding, first invented and
applied by the Italian physicist, Antonio Pacinotti, in 1860,
but re-discovered and made pnblic ten years later by Gramme,
whose name it has retained. In this case the coils or sec-
tions are wound around a ring or annular band of finely divided
iron, and so connected as to coustitute a continuous circuit
just as if made of one length of wire. Shortly after, this was
modified by Siemens, who wound the wire coils entirely around
the outside of the core, which now tcok the form of a cylinder
instead of a ring, the same principle of connection of the coils
to each other and to the commutation being retained. These
are the two forms of armature, the Gramme and the Siemens,
which have stood the test of time, to the exclusion of all, or
nearly all, others. However, even within the apparently
narrow boundaries of these standards, there remains ample
scope for ingenunity and inventive ability, not to say technical
knowledge and skill. The mechanical structure of the arma-
ture, the kind of iron and the form it should present to utilize
the field magnetism to the highest advantage, the prevention
of parasite currents and consequent heat in its mass, the easi-
est mode of winding the commnutator, are to-day topics of even
greater interest and importance than ever. It may be said,
moreover, that there is no more dangerous customer to judge
of by its ‘“shape and appearance” than an armature, so great
yet 8o little apparent may be the differences.

With regard to the magnets, or that portion which serves
at once as the foundation or frame work, and at the same time
as the ““field” in which the armature performs its functions, a
much greater variety of types and forms has continued to ex-
ist ; and it is hers that the divergency in forms between mo-
tors and dynamos is more striking. In the electric motor the
considerations we have referred to already, often impose as to
weight, size or from certain limitations on restrictions, which
do not, as a rule, apply to dynamos. These and other require-
ments, such as, for instance, speod regulation, may even react
upon the design of the armature itself. -

Even here, however, one can perceive a tendency towards
standardization of types and forms. As between the two
principles of magnet ¢onstruction in dynamos and motors, the
single magnetic circuit has quite evidently made more progress
in practice, of late, than the double magnetic circuit field with
“‘consequent "’ poles. There is, however, an interesting strug-
gle which has just about begun, between magnsetic fields with
a single pair of poles and those with more pairs than one,
‘‘multipolan’ machines. It is not impossible that thep may
divide the ficld and the honors between them. It is nothing
less than remarkable that so much progress can have taken
place inside of three or four years in the evolution of the cir-
cuit motor. It is certainly a promise of & brilliant future that
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in so short a time it should have reached the same plane of
perfection on which the steam engine itself now stands to-day,
and which admits of no better excuse than ignorance for
those who fail to accomplish results. In both there is still
considerable room for inventive talent, but far more for engi-
neering skill and ability.—Power Steam.

————w——

PHOTOGRAPHIC NOTES.

Negatives Developed during Exposure.—M. Tondeur has
again shown negatives developed during the camera exposure.
He contents himself, in order to obtain this result, with im-
mersing the plate in hydroquinone developer and draining it,
then he exposes it in the camera. If the time of exposure is
sufficiently long, the development is completed simultaneously;
if, on the other hand, the negative has been taken simultane-
ously, it must be left the necessary time for development.
What escapes us for the moment is the practical application
to be made of this method of action. However this may be,
it is well to take notice of everything fresh, the question of
application being one ulterior to that of the possibilities that
may Le in store.—Leon Pidal, in Photo. News.

Apparatus for Automatic Photography.—Mr. Enjalbert,
who has already furnished proofs of his ingenuity in contriv-
ances, has worked out a very curious automatic apparatus, in
which all the operations are mechanically effected by an
electromotive engine. This apparatus is prepared for the
Paris exhibition, where it will be seen in work ; but we have
been favored with an opportunity for inspecting it and seeing
it in action. It is certainly a marvel of ingenuity. The ap-
paratus is started by placing a 10 centime piece in it, and the
subject having placed himself in the prescribed place, a fer-
rotype plate is coated with collodion, bathed, and adjusted to
the focus of the lens, when the exposure is made. It is then
led into a developing solution, fixed, and washed, and in a
very short space of time the portrait comes out of an opening
in the machine, accompanied by a small frame in which to
place it. The ingenuity required to work out all these opera-
tions automatically is truly astonishing.

Photographing on Wood.—The following method, taken
from the Revue Photrgraphigue (translated in the Photograph-
tsches Archiv), can be recommended as a good one : 8 grammes
of gelatine are soaked in 500 c. c. of water, dissolved on a
water bath, and 8 grammes of white soap are added to it
gradually, well stirring all the time. The mixture is filtered
through muslin, a little zinc white added to it, and then rub-
bed well into the wood block and allowed to dry. The film
should be as thin and even as possible. When dried, the
following solution is applied to the wood by the aid of a broad
brush : —

Albumen..........

treteseniieiiae.. 30 grammes.
Chloride of ammonia....co00ve.... . 12 “
Citric acid........covivennnrrvannee 02 o
Water.o.viviiiiiiiiininnnne.... 24 c.c

The albumen is beaten up to a froth, allowed to settle, and
then is added the water, the chloride of ammonia, and the
citric acid, exactly in order given here. When dry the film
should be sensitized by pouring on the following solution,
spreading it with a glass rod :—
Nitrate of silver,...........

32 grammes.
Water............,

31 c. c.
The excess of this sensitizing solution is poured off aud
allowed to dry again. Printing is effected as usnal in the

D I A I ..

printing frame. It is not necessary to overprint. When
sufficiently printed, the wood block is held with its surface
for three minutes in a diluted solution of common salt. The
print will become only slightly paler in it. Wa.sh and fix for
four or five minutes in a concentrated hypo. solution, wash
again for ten minutes in running water, and allow to
dry.

Photography Applied to the Prediction of the Weather.—
With regard to the accilent which has occurred to the Ger-
man navy at Apia, it might be advisable to refer once more
to the theory of Dr. Zenger, of Prague, who suggested, as it
will be remembered, to make use of photography for the pre-
diction of the weather. Accordiug to the doctor, photographs
of the sun taken on orthochromatic plates offer a most infal-
lible means to indicate with almost absolute certainty the ap-
proaching atmospheric and subterranean disturbances at least
twenty-four hours before their setting in. In these photo-
graphs zones are often to be seen around the sun’s disk—i.e.,
rings of circular or elliptical form, of white or grayish color
—and if these zoues appear of very large diameter, and of
unusual heaviness, this indicates that violent storms, thun-
derstorms, or magnetioal disturbances will soon set in at the
place of observation. At every ships’ station should therefore
be established a small photographic laboratory, in which
photographs of the sun could be taken as often as possible.
A much more reliable prediction of the weather would be
afforded by this means than by the aid of the barometer now
generally in use for this purpose, and precautions could
therefore be taken in good time.—H. E. Gunther, in Photo.
News.

PRIZES FOR NEW INVENTIONS.

T A grand exhibition of safety apparatus is to be held at Ber-
lin next summer, and the magnitude and importance of the
undertaking is begiuning to be appreciated. Until recently
its character and scope were misunderstood. It is not to ba
a mere collection of apparatus and devices for the protection
of the persons of workpeople, brought together to promote the
interests of a small number of minufacturers. It will be
rather a great industrial exhibition, superior to any yet held
in Germany. A number of indastrial operations will be car-
ried on within the spacious building now in course of erection.
Among these will be spinning, paper making, corn grinding,
brewing, chocolate making, shaft sinking by the Poetsch freez-
ing process, and other mine engineering work. This exhibi-
tion may be justly regarded as international,

Prizes have been offered for the following inventions: A
prize for $2,500 for a satisfactory means for preventing the
inhalation of dust in mills for grinding basic slag, a prize of
$1,000 of a similar means applicable to the mercury vapor in
mirror factories, and several smaller prizes for a more efficient
brake for the wheels of brewers' drays.—Scientific American.

PerroLEUM FueL.—An English firm has been using petro-
leum for fuel in a torpedo boat, and getting a speed of 21
knots. The oil is carried in the vessel’s double bottom. The
boilers, it is said, steamed excellently.

—_—

The tinfoil so commonly used to wrap Neufchatel cheese,
chewing gum, various kinds of candy, and all kinds of chew.
ing tobacco, is said to be dangerous on account of the lead in

it. Its use for wrapping articles of food has been forbidden
in France.

%—7
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THE MEASUREMENT OF THE CANDLE POWER OF
ELECTRIC STREET LIGHTS.*

In measuring the candle power of electric street lights while
burning in their position on the street, one has certain diffi-
culties to contend with which are absent iu ordinary photo-
metric measurements. The chief of these difficulties lies in
the facts that the lamp to be tested is at a considerable height
above the horizontal plane which the photometer can, in most
cases, conveniently occupy, and that the work must be done
out of doors. In compliance with the request of the editor
of the Journal, I will briefly describe the way in which 1 have
sought to solve the problem which presents itself.

In the first place, the photometer must be modified, so that
the light coming from a point considerably above its plane
shall yield a beam parallel to the bar. This may be done in
two ways : ’

First.—By having the photometer bar horizontal, as usual,
and placing at one end of it a reflector, which shall throw the
beam from the electric light along the bar. This reflector
must, of course, be a plane surface, and may be an ordinary
mirror or a totally reflecting prism.

Second.—By inclining the bar in the vertical plane so that
it shall point directly at the lamp. Of these two methods I
prefer the latter, because the use of a reflector of any sort in-
volves loss of some light, the amount of which must be care-
fully determined and introduced as a correction in the final
calculatiou, while it offers no advantage over the direct method
to compensate for the greater trouble and liability of error in
the results.

In the second place, a direct measurement of the distance
from the arc to the Bunsen screen is, in general, not easy, and
the modified photometer should provids some way for its indi-
rect, and, at the same time, accurate determination.

Thirdly, the photometric work must be done in the open
air, and in a number of more or less widely separated places
on the same evening. The photometer must, consequeuntly,
be readily portable, and at the same time must be provided
with a special lantern to protect the standard light from
draughts, and with screens to cut off all extraneous light.

To meet these points 1 have constructed my photometer as
follows : The graduated bar is fastened by a pin passing
through one end to the edge of a thick board which serves as
the base of the instrument. On this pin it moves freely in a.
vertical plane. At a convenient distance from the pivoted
end a graduated circular arc, of some 50° is attached to it in
such a position that when the bar is raised, the arc plays in
a slot in the edge of the base board. By means of a thumb-
screw the arc can be clamped to the base at any point, and
thus serve both as a support for the bar at any angle above
the base and as a means for determining this angle by the
reading of the graduation, The base has fastened to it a care-
fully adjusted level. The lantern containing the ‘standard
light is mounted on the base just beyond the pivoted end of
the bar. When a measurement is to be made, the photometer
is first brought into the same vertical plane with the electric
lamp, and the base accurately leveled. The bar is then
raised until it points directly at the lamp, and clamped in
this position. The carrier, with its Bunsen screen, is then
mounted on the bar together with blackened diaphragms,
which serve to cut off all light except that coming from the
standard and the lamp to be tested.

* By Prof. J. T. Stoddard, S8mith College, Northampton, Mass. in
the American Gas Light Journal.

If the night is a dark 1

one, and other lights not too near, no further precautions in
the way of screens are necessary ; otherwise, the photometer
is mounted in a covered waggon.

After the readings have been made (giving the distances of the
Bun«en screen from the zero mark at the pivoted end of the bar],
the horizontal distance from the zero mark to a point vertically
beneath the electric light is measured, and the angular eleva-
tion of the photometer bar is read on the graduated arc. From
these data the direct distances from the screen to the electric
light are readily calculated. The corresponding distances
from the screen to the standard are obtained afterward by
placing the bar at the angle noted and measuring directly
from the screen [at its reading] to the point which the stand-
ard occupied in the out-door work.

—— cwe

ELECTRICAL TERMS,

We, in common with most of our mechanical brethren, use
electrical terms with ¢‘fear and trembling,” always looking
forward to the inevitable electrician’s letter saying *‘how
stupid.’” Our present purpose isnot to define electrical terms,
but to sugg st a method of artiving at their meaning, by
comparison with thos: applied to dynamic qualities. The
terms now in use are the re-ult of a learned commission ap-
pointed by the British Association in 1863, who, after eight
years of effort, produced the ¢ volt,” ‘“ohm,” ‘‘ampere,”
“coulomb,” *““watt,” et al. We mean the values these
terms apply to.

The “volt” is a measure of electro-motive force, or erigi-
nal energy. Corresponding to the dynamic term ¢ pressure,”
but not of ““ power.”” It is based upon the product of one
Daniell cell of a battery.

The *“‘ohm"” is the measure of resistince, and compares to
the dynamic term of * loss by transmission.’’ It is based on
the resistauce offered by a copper wire .05 inch diameter, 250
feet long ; or a copper wire, 32 gauge, 10 feet long.

The “‘ampere’’ is the measure for current, or what passes ;
the intensity it may be called, and is comparable to the dyna-
mic term of *‘power transmitted,” or ‘‘effect.” It is the
residual force or one “‘volt ” after passing through one “ohm’’
of resistance.

The “coulomb” is a measure of current, qualified by time ;
one ampere acting for one secoud of time, comparing in nature
with the dynamic ¢ foot pound.”

The “watt” is the uait for dynamic effect produced by
electro-motive force, or current. It equals 44.22 foot pounds,
or 1,746 horse-power.

These terms, and many more, are derived from the names of
celebrated electricians and scientific men. The reasons for a
new and distinct nomenclature is the minute quantities to be
dealt with, and also the want of dynamic terms to fit the
pecaliar conditions.— Industry.

NEW METALS.

According to the Chemiker Zeitung (Coethen), at the last
sitting of thke Russian Mineralogical Society, K. D. Chrust-
schoff demonstrated the existence of a new metal which he
has just discovered, and to which he gives the name russium.
It approximates closely to thorium, and is one of the bodies
whose existence was foreseen by Prof. Mendelejeff. We learn
also that Dr. Kruss has named the metal which he has detected
along with nickel and cobalt, gnomium.
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POINTS FOR ENGINEERS.

The area of a chimney is generally made 0 16 of the ares of
the fire-grate.

The average quantity of incombustible matter is 16} per
centum.

All grates should have an inclination of about one inch in
every one foot of length, sloping downward from the fire door
toward the bridge wall.

‘When airis admitted behind a bridge wall to aid in consum-
ing the gases, it must be at a point where the temperatare is
not less than 800° Fah.

When wood is to be the fuel employed under a boiler, the
grate area should be from 25 to 40 per cent. larger than if
eoal is to be used.

“The aggregate amount of air opening through the grate
should never be less than one quarter the total grate ares, as
a minimum, and may be increased with advantage.

Look well after the masonry of a boiler ; stop all cracks in
the walls with mortar or cement as soon as discovered. They
impede the draught and cool the plates of the boiler, cansing
a waste of fuel.

The benefits derived from heating the feed-water are found
not only in & saving of fuel but also in a diminution of the
intermittent contraction and expansion, in purification of the
water, and in steadiness in steaming.

The part of the bottom of an externally fired boiler acted
upon most seversly by the fire is just behind the bridge wall,
and if a girth seam unavoidably comes at that point, the edge
of the lap must not face towards the fire.

Plates of iron are tested cold by punching holes near the
edges, and by bending them to angles of different degrees,
corresponding to the thickness of the plates. They should
bear these tests without showing any sigus of cracks or lami-
nations.

Remember that the efficiency and safety of a boiler depend
a8 much upon the efficacy of the water circulation as they do
upon the strength and disposal of the boiler, therefore crowd-
ing of tubes in a boiler should be avoided.

One very important cause of deterioration in boilers is dne
to the fact of their becoming too small to do the work with-
out forcing, so that the pulsations of the engine cause a well
marked succession of shocks on the boiler, which resnlts in a
-weakening of the material. By placing one’s hand on the
head or shell of the boiler, the vibrations of the metal can be
felt, similar to tne rising and falling of a man’s chest while
breathing.

Whenever a hard patch is to be prt on a boiler, it must
have the same thickness as the sheet to which it is to be
riveted, and should be of the same quality of material, and it
should be so arranged that no pocket is formed for the collee-
tion of scale or sediment.

‘When a safety valve of more than five inches in diameter
is required for a boiler, it is preferable, as well as much safer,
to make use of two valves, each having an area of one-half
the total valve. Valves having a diameter of more than five
inches are apt to spring on their seats, are clumsy to handle,
and more difficult to keep tight.—Manufacturer and Builder.

A new color to stain wood is a rich violet, and the stain is
thus made: The wood is heated with a bath of 4} ounces of
olive oil, same of soda ash, and 24 pints of boiling water. It
is then dyed with magenta.

s

APPRENTICES AND THE PLUMBING TRADE.

OL all hands we hear that the apprenticeship system is
dead. Nobody wants to take apprentices or cares ab.ut
teaching them. The only people who ssem to care about this,
#0 at least we are informed, are tradesmen to whom the pre-
mium is a matter of consideration, and who are not too flush
of work. This fact, if fact it be, need not cause plumbers in
particular to feel uneasy about the fatare of their trade, for
the same phenomenon manifests itself in all branches of trade,
and even in such professions as architecture snd engineering.
1f, then, we must make up our minds boldly to face this whole-
sale decay of the system of apprenticeship, is it not time, if
we have thesupremacy of English industries and English com-
merce at heart, to see whether something caunot be done to
take its place? In other words, we must begin to take a
broader and more patriotic view of technical education, we
must recognise that technical education is the only possible
modern substitute for apprenticeship, and we must no longer
regard it with jeulous eyes. Tradesmen are too much inclined
to think that technical education means opening wide the
doors of the inner holy of holies of the arts and mysteries of
trades, and that it exposes to unlimited competition those who
already know and practise it, and earn their precarious living
by it. This, however, is & mistaken idea. Unless technical
education becomes the recognised means of training youths to
trades, a time will come—nay, it is already nearly at our
doors—when we shall have no tradesmen at all, but only
tinkers. Nobody supposes that a youth can be instructed in
all the particulars of & trade, and that by going to school he
can be initiated into the mysteries of a guild, and turned out
a perfoct craftsman. This is impossible. But there can be
no doubt that a youth who has some knowledge of the rudi-
ments of a trade, and who knows the principles of it, will be
found s more useful operative than one who has wasted his
time as an apprentice with possibly a bad master. This is the
important point, and it is to be hoped that we shall speedily
grasp it and cheerfally aot upon it.—Plumber and Decorator.

ENCOURAGING SCIENCE.

The Vermont Microscopical Association has just snnounced
that a prize of $250, given by the Wells & Richardson Co., |
the well-known chemists, will be paid to the first discoverer
of a new disease germ. The wonderful discovery by Prof.
Koch of the cholers germ, as the cause of cholera, stin u ated
great research throughout the world, and it is believed this
liberal prize, offered by a house of such standing, will greatly
assist in the detection of micro-organisms that are the direct
cause of diseass and death. All who are interested in the
subject and the conditions of this prize, should write to C.
Smith Boynton, M.D., Sec’y of the Association, Burlington,
Vt.

The English are contemplating an idea to lay down a
postal tube between Dover and Calais. The plan is to suspend
two tubes of about a yard esch in dismeter by means of steel
cables across the channel, forty yards above the level of the
sea. The steel cables will be fixed to pillars at distances of
about 800 yards, and in each tube a little railway will run
with cars capable of carrying 450 pounds in weight.. No
parcel of greater weight than this will be taken, and the cost
is estimated at the modest figure of $5,000,000.
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SILVERING IRON.

A new Austrian patented process for silvering articles of
iron is thus described : The article is first plunged in & pickle
of hot dilute hydrochloric acid, whence it is removed to &
solution of mercury nitrate and connected with the zinc pole
of a Bunsen element, gas carbon or platinum serving as the
other pole. It is rapidly covered with a layer of quicksilver,
when it is removed, washed, and transferred to.a silver bath
and silvered. By heating to 800° C. (572° F.) the mercury
is driven off and the silver firmly fixed on the iron. To save
silver the wire can be first covered with a layer of tin ; 1 part
of cream of tartar is dissolved in 8 parts of boiling water and
one or more tin anodes are joined with the carbon pole of a
Bunsen element. The szinc pole communicates with a well
cleaned piece of oopper, and the battery is made to act till
enough tin has deposited on the copper, when this is taken
out and the ironware put in its place. The wire thus cov-
ered with tin chemically pure and silvered is much cheaper
than any other silvered metals.

TEN GOOD THINGS TO KNOW.

1. That salt will curdle new milk, henoce in preparing milk
porridge, gravies, etc., the salt should not be added until the
dish is prepared.

2. That clear boiling water will remove tea stains and many
-fruit stains. Pour the water through the stain and thus pre-
‘vent its spreading over the fabric.

3. That ripe tomatoes will remove ink and other stains from
white cloth, also from the hands.

4. That a tablespoonful of turpentine boiled with white
clothes will aid in the whitening process.

5. That boiled starch is much improved by the addition of
a little sperm salt or gum arabic dissolved.

6. "That beeswax and salt will make rusty flat irons as clean
and smooth a; glass. Tie a lump of wax in a rag and keep it
for that purpose. When the irons are hot, rub’ them first
with the wax rag, then soour with a paper or cloth sprinkled
with salt.

7. That blue ointment and kerosene mixed in equal pro-
portions and applied o the bedsteads is an unfailing bed-
bug remedy, as a coat of whitewash is for the walls of a log
house. .

8. That kerosene will soften boots or shoes that have been
hardened by water, and render them as pliable as new.

9. That kerosene will make tin tea kettles as bright as
new. Saturate s woolen rag and rub with it. It will also
remove stains from varnished farniture.

10. That cool rain water and sods will remove machine
grease from washable fabrics.—Z'A¢ Sanitarian.

— e
THE VALUE OF COVERING STEAM PIPES.

In the Michigan Engineer’'s Amnual, which is the report
of the proceedings of the Michigan Engineering Society, of
January, 1889, Prof. M. E. Cooley, M.E., of Ann Arbor, gives
the following experience on the value of covering stesm
pipes:

¢ The benefits of covering steam pipes to prevent radiation,
| are strikingly illustrated by the following example :

The Thomson-Houston Flectric Light Plant in Ann Arbor
has about 60 feet of 7-inch pipe connecting the boilers with
the engines, and two large steam drums above the boilers.

In March, 1887, the steam at the far end of this pipe was
tested to determine the amount of entrained water, the pipes
and drums at the time being uncovered. An average of nine
experiments gave 81.01 per cent of moisture. In June of the
same year, after the pipes were covered with magnesia sec-
tional coverings, the quality of the steam was again tested,
the average of five experiments giving 8.61 per cent moisture.
The tests were made by the same men, from the same connec~
tions, and in the same manner. The pipes and steam drums
in March were subjected to a draught, which, of course, aided
the condensation. Enough water passed into the cylinders to
retard the engines, producing a disagreeable noise. In June,
the weather was warmer, and the pipes and steam drums were
well protected ; the quality of steam at the boilers was tested
in June, and showed about three per cent of moisture.

Assuming that 100 I.H.P. were being developed at the time,
and that each horse power required 80 pounds of steam per
hour, we would need 8,000 pounds of steam. If the steam is
assumed to have 25 per cent entrained water due to condensa-
tion in the pipes and connections, then 4,000 pounds of steam
will need to be produced in the boilers, or 1,000 pounds more
than necessary. To produce this steam will require about
125 pounds of good coal per hour or 1,000 pounds per day of
eight hours. One-half ton per day at $3 per ton for 8300 days
= $460, which at six per cent pays the interest on $7,500.
The actual cost of the covering put on complete, probably did
not exoeed $150.”

PAINTING FLOORS.

A French writer observes that painting floors with any
color containing white lead is injurious, as it rendors the wood
soft and less capable of wear. Other paints without white
lead, such as ochre, raw umber, or sienna, are mot injurious,
and can be used with advantage. Varnish made of drying
lead salts is also said to be destructive, and it is recommended
that the borate of manganese should be used to dispose the
varnish to dry. A recipe for a good floor varnish is given as
follows : Take two pounds of pure white borate of manganese,
finely powdered, and add it little by little to a saucepan con-
taining ten pounds of linseed oil, which is to be well stirred
and raised to a tempersture of 360% Fahr. Heat 100 pounds
of linseed oil in a boiler till ebullition takes place, then add to
it the first liquid, increase the heat and allow it to boil for
twenty minutes. Then remove from the fire and filter the
solution through cotton cloth. The varnish is then ready for
use, two coats of which may be used, with a final coat of shel-
Ing, if & fing polish is required.

The Medical Record says: The alkaline bichloride treat-
ment of yellow fever, as suggested by Dr. Sternberg, was
carried out during the epidemic at Jacksonville, and Dr.
Sollace Mitchell reports that it was very effective. The for-
maula finally used was :

B. Bodii bicarbomat............c0000e  gr x—Ix.
Hydrarg. bichlorid................ gr. P4
AQUB PUFB ..oveviiiianniiiiianes FiV.

M. 8ig.—Give ice cold drink every hour during the day, and
every two hours during the night.

The bichloride has a powerful diuretic effect on the kidneys,

lessening the albuminaria. The alkaline corrected the acidity
of the intestinal contents.
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