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Station to supply the Metro-
polis with an arrangement
by which all the lines might
be united to reach a common
destination. To those who can re-
member a first visit to London, and
the vexation of spirit which super-
vened upon the discovery of the inter-
minable distance of any one terminus
from any other, thé prospect will
open up visions of a ‘hardly to be
hoped for Utopia. There can be no
5 doubt that such a plan would have
* immense advantages, especially to

traffic Passing through London, as a large proportion of
the foreign traffic does, and vice-versa,and the project has
R discussed at some length in a paper read by Mr.
Thur Eilis before the Institute of Bankers on a colla.
ral subject, the advantages of centralization as applied
® clearing system in trade. Meanwhile as is natu-

» Men’s minds are moved to consider the shortcomings
pai te existing railroad stations, more particularly in

n

- ==

ral

of architecture, and a comparison is instituted with
® lermini of continental lines. There is nothing
wh“fh makes us feel so small, or at least shiould do 80,
931_'11{8 another reproached for a fault which we ourselves
:xhlblt in even a greater degree, and surely to a Mon-
"ealor the mueh abused Victoria Station would seem a
?:"fect gem of architectural beauty. There are rumors
h the air that our disgrace is not to be long lived, and
. “t-t.he chief city of Canada is no longer to welcome
. ? Viditors in an ugly dilapidated barn to which courtesy
B OWs the title of a Railroad Station. At all events we
Ve in hope, '
——p——

THE_ usefulness of glass is becoming daily more fully
8lized. Already for some time glass roofs have
than.gaining in popularity, and deservedly so. Now
oy dt 16 has been demonstrated that the expense of a glass

Iron roof is little if at all greater than that of a
°f°°den or wood and iron one, the imperishable nature

the Inaterial, and the great boon of transparency are

HERE is much talk in Lon-,
don of a central Railway

bringing it into very general use for store sheds and
lean-tos, where light is difficult to obtain, and its in-
troduction through the roof of great value. In this coun-
try there has been a proposal to introduce glass into
stove-lights in the place of mica, which will, if success-
ful, introduce a revolution in the trade. But the last
novelty in the use of glass is its substitution for wood in
the manufacture of brewers’ vats. The wooden vats have
long been giving trouble by their absorption of liquor,
and the consequent impossibility of keeping them pro-
perly clean, especially in summer. Slate has been tried,
but is too perishable, and iron eonducts heat too freely.
The new material is said to be a pronounced success in
Germany, where it has just been tried. The glass vats
area little more expensive, but they are correspondingly
durable, and, by saving of labour in the cleaning, soon
make up the difference of first cost.

- LoNDoN is exercised, and not without reason, over the
recently discovered dangers of gas baths. The introduc-
tion of these into the homes of the middle classes has
been no doubt productive of great convenience,and where
they are properly fitted under competent direction they
may be a great addition to the comforts of & home. But
builders are too apt to act in these matters without pro-
per architects supervision, and where they do so should
be warned of the consequences which may be incurred by’
neglect of proper precautions. Mr. Charles Frederick
Deacon, a solicitor, living at Anerley, went into his bath
room for the purpose of taking a warm bath, the water
being heated by an atmospheric burner.  After the lapse
of an hour and a half, his wife, becoming alarmed, called
a friend who forced the door, when Mr. Deacon was
found learing agaiust the wall quite dead. The surgeon,
who made a post mortem exbmination, found all the
organs of the body healthy ; but from the appearance of
the intestines and the organs, he was led to the conclu-
sion that death resulted from inhaling darbonic acid gas
and carbonic oxide. He considered that the atmos-
pheric burners used for heating the baths were extremely
dangerous. They threw off a considerable quantity of
poisonous fumes. There was, too, no ventilation in the
bath room where Mr. Deacon met his death. The most

remarkable part of the case is the statement of Mr. Tur-
|
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ner that during the previous fortnight he had attended | are called, becoming bricklayers when they migrated to districts

siz persons who had been similarl
the bath, and y
10 recommend the taking of any steps to remedy the evil, Asrociation, in neitber of which are there any r
It should be remembered that ventilation is not all th
is necessary in these cases, as carbonic acid gas and ¢
bonic oxide are distinct poisons affecting the brain m
as chloroform does, and not merely killing by suffocat:
It is, however, quite possible to fit a gas bath so

reduce the risk of the escape of the poisonous gas r f empt t
minimum, and no one should attempt to fit such g bath discountenance all regul:tions as to limitation of number or as
without a proper knowledge of the method.

y a'tacked a_ftel: using 3. The carpenters and joiners have three separate unions—
et apparently had not thought it his duty y

as to | tools before they can take a position as a shop joiner. "At the

APPRENTICESHIPS* 11,

It is generally supposed that Trades Unions still have restric. | the society, he has only to prove that he is able to eurn the
ps which operate to the | current wages and he is admitted.

e public ; and that these | 4. The Phsterer’s Society makes no attempt to limit the num-
0 of the number which an | ber of appreutices, nor does it seck to enforce a specific term of
aud as to the term for which they shall | service. This branch of trade was at one time muinly recruited
w trades, some half a dozen perhaps, such | from Irish * hawk boys,” but of late years these wondrous speci-
inally retained, but even in those the dis. | mens of humanity have been to a great extent dispensed with.
Yy the workmen than by the eniployers, | And no one in the building trade will much regret it, for they

tive rules with regurd to apjrenticeshi
disadvantage both of emplovers and th
rules are enforced both in the limitatio
employer may tuke,

restiictions are nom
advantages are more
except in isolated cases,-
We are, however, more immediately concerned with the build- graces that one could meet with in a day's march. Now the
prise six distinct branches, and !»lasterers serve themselves for the most part, the luborers furnish-
males. The operatives connected | ing them with the materials. These lahorers now, more than
every town and village of the | ever, are Englishmen ; some may in time become plasterers.
e size and requirements of the | But there is an increased tendency in this trade to take learners
mbers and skill \hey stand second | for terms of from two to three yoars. The sons of plastsrers seem
our national industries ; and hence their rules and | to fill up the vacancies in this branch of the tride to a greater
the whole of the trades of the | extent than in some other branches of the building trade.
portance attaching thereto cannot consequently | 8. The plumbers have been, and still are, more restrictive in

These trades com
employ probably 750,000 adult
with those trades are located in

kingdom, proportionately to th
several districts. In pointofna

ction affect more or less
country ; the im

1. The masons for a great number of years took the lead in all | reason for this has been that the master plumbers were anxious
g wages and cenditions of work, and they en- | for their journeymen to keep plumbing as a close trade, and to a
mit the number of apprentices to the smallest | certain extent they have suceeeded ; but whether to the advan-
Y years ago they | tage or disadvantage of the public it is not for us to determine.
hers fiom teaching | Certain it is that a number of men call themselves plumbers who
en ; and even the [ are not, in the best sense of the term, craltsmen ; but ti ese no
apprenticed. | doubt, have first of all learned a smattering of the trade as
» MOr was it possible to carry it out | ‘‘ plumbers’ laborers,” then started a3 handy jobbing men, and
But it was not, and it failed in | then have set up in the plumbing line on tlheir own account.
present time no actual apprenticeship is, | In so far as rules and regulations are concern d, the trade cannot
, the only conditions exacted for admission to | be much influenced either way at the present time ; and if we
competency as a wotkman and the | may trust to the complaints one often hears about the work done
rrent wages of the town or district | by plumbers, they have not improved in the quality or quantity
journeyman ; these qualifications ac- | of their work. . .
btained, he is, if duly proposed and 6. The last branch comprises painters, decorators, and glaziers,
comply with the Society’s rules, ad- | and to some extent upholsterers also; for the latier are called
and recognized as a journeyman stonemason. | into requisition in connection with a portion of the builders’
years to impose [ Work in recent times. With regard to painters, paper-hangers,
y in some parts of Yorkshire, | and glaziers, certainly little or no system of apprenticeship is in
gether failed. These attempts | vogue ; in the better class of houses some degree of preliminary
ances and customs, eack branch | engagement is no duubt enforeed in the shape of improvers, but
th questions | apprenticeship proper 1s not general. 1t would be far better for
ty as a whole | the public if it were; for the painter and decorator is, of all
ns as to the [ men, the most trusted, and every care should be tuken to make
apprentices shall serve. | him worthy of that trust. He has oftentimes the entire run of
all interference in these | 8 mansion filled with valuables, so that his moral character as
virtually open | well as his abilities as aworkman, is of importance when so much
d, either as to | is at stake. By all the higher class firms thege qualities are,

matters affectin
deavored to li
possible compass. From twenty-five to thirt
even went so far as to prohibit their own mem
the trade to more than one of their own child
one put to the trade was supposed to be regularly
Of course the rule was evaded
had it been right in principle

or can be, enforced
the Mason's Societ
ability to command the cu
where he is employed as a
quired, no matter how o
seconded and is willing to
mitted asa member,
In =ome towns effort
certain restrictions, more particularl
but they have mostly if not alto,
have arisen out of local circumst:
being responsible fo
affecting the trade
does not, however,
number, or to defi

8 have been made of late

r its own action in dealing wi
usages of the district. The Socie
now attempt to enforce limitatio

ne the period which

The Scottish Union has long abandoned

matters, so that throu

to all comers without let or hin
numbers or term of service.

2. The bricklayers have long sinco been co
anv pretence of limitation or restriction.

** Manchester Unity ¥ —a society embracin

and midland towns—

restrictive policy but
serted in their schedule
or boys to the number of
such schedules sometim
ber and conditions vari
usages ; uniformity bei
coutinually taking plac
the most obtuse, that the

In the London district, a

and western counties the

without limitation or r

has been recruited from country distri

hout Scotland the trade is
drance of any kin

mpelled to abandon | ticeship would be a far better guarautee than any test as at
What is known as the | present applied.

g most of the northern How far this loose systém, or want of system, is conducive to
tried hard for many years to continue a | the development of skill in the several handicrafts pamed is a
ailed. Regulations were constantly in- [ question of much importance, and one that cannot long remain
apportioning the number of apprentices | without an answer based upon ascertained ficts, The continual
journeymen, and strikes in support of | complaints which one hears on every hand of bad workmanship
e8 took place ; but even then the pum- | in all departments of industrial life will torce the hands of em-
d according to local circumstances and | ployers and compel them to take some action in the matter.
ng quite impossible, modifications were | Should this emergency arise, it is to be hoped that Loth parties
and it was at last apparent, to even —employers and employed—will co-operate to bring about &
regulations conld not be maintained. | healthier condition of things. There is a growing dispusition to
nd throughout the southern, eastern, | seek and strive to obtain superior workmanship wherever possible;
11y open | this feeling should be encouraged by masters and men, both of
In the towns the trade | whom should combine in promoting a mutual understanding up-
cts, the * wallers,” as they | on this subject.

trade has for years been practica

where bricks were used instead of stone,

the Amalgamated Society, the General Union, and the Scottish
ules or regulations
at | as to the number of apprentices or as to the term of service.
ar- | Singularly enough the societies in this branch of the Luilding

h trades were the first to relax their rules in this respect, notwith-
ue standing the fact that not only is great skill required of the
101. | workers, but they have to find a considerable chest of expeusive

to a | Present time they not only do uot attempt to iuterlere but they
to period of service. In some places there may be a kind of
mutnal undeistanding between the employer and those employed
as to the proportion between apprentices and journeymen, but

not as the result of coercive action. Ifa youth can ¢ pick up ”
his trade, and he offers himself as a candidate for admission into

were the most mischievous vulgar-tongued set of young scape-

their action than any other branch of the building trades. The

doubtless, tuken into account ; but a system of regular appren-
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ECONOMY IN STEAM BOILER PRACTICE.

Our attention was lately called to some simple and novel ap-
Plianceg employed at the Brooklyn Oil Works, Hunter's Point,
Wwhich are worthy of special notice from the convenience and the
Dotable economy which they realize in practice. We refer £pe-
¢lally 1o the tar burners used in connection with the Babeock &
lleox boilers for burning the refuse tar of the stills, of which
28 abundance is made at the refinery in question, in place of coal.

e attempt has frequently been made to devise a practical
Method of utilizing residual products of this kind at gas works,
Tefineries of petroleum, and other industrial establishments ; but

U8 far no remarkable success has attended these efforts. The
Mmethod here referred to, however, gleaned from personal inspec-
tion, and from facts pertaining to the present cost of operating

€ boilers, appear to be convincing in establishing the practical
Suceess of the method of tar-burning there in operation.

© apparatus is the invention of Mr. H. E. Parson, Superin-
tendent, and Mr. Geo. V. Northey, Engineer, of the Watertown

‘eam Blower Co., of Watertown, N. Y., (who~e offices are at
42 Pine street, New York). This company make a speciality of
Various devices for utilizing waste produets in all kinds of fac-
lories. They have a steam blower for burning the different
Vavieties of slack coal, spent tan-bark, sawdust, screenings, peat,
Orany kind of tarry matter. This blower is used for forcing a

last under and through the grate bars, and as such has wonder-
Ul capacity. It isa power within itself, having no shafting,
Rearing or machinery, giving a blast ~ufficient for hoilers vary-
::Rl from 3 to 200 Lorse-power, and being under peifect con-

ol,

. The high heating power of some of the waste materials men-
toued, and their low cost ascompared with coal, makes the ques-
tion of 1heir employment as a substitute for the litter, oue of
Special jmportance on economical grounds where circumstances
I'lace the material in quantity at disposition. As we have already
Stated, our comments in the present article will be confined to the
lar b ners, at the Brooklyn refiuery,where they have heen in use

Or the past 18 months for firing a set of four Babeock & Wilcox

Otlers, of 100 horse-power each, and with the result of having
Elven complete satisfaction as to ease and reliability of operation,
84 of having demoustrated a notab'e economy. This make of

Oiler jg peculiarly adapted to this fuel, by reason ot the thin
'tating wurince and absence of all joints in the fire, enabling it

“ithstund the very intense heat generated, under which ordi-
Dary shell boilers are rapidly destroyed.

3 erring to the arrangement of the burners, the tar, which is
sllfﬁ«-ient]y fluid for the purpose, is allowed to run down through
L le provided for the purpose, from an elevated reservoir. At

“ PToper point, the tar is met by a steam j~t, by which it is
atomized and carried with great energy into what corresponds
lo the ordinary fire space of the boil-r. The energy of the im-
Pling gteay, Jet induces simultaneously the entrance of sufficient
;’0 "“es of uir through openings provided for the purpose, to
t OW for the combustion of the tar and the thorough intermix-
,:;9 of the combustible with the oxygen of the entering air,
M 'ile the method secutes a very perfect and intense combustion.
'l‘me bars are, of coure, unnecessary, and are dispensed with,
anr Oleration, as witnes-ed by us, was perfectly automatic, and
a}:He““"d to require no special supervirion, the sapply of steam
iy the flow ot tar simply requiring requlation from time to
tu:"’g 83 more or less steaur was needed, which was effected by the
lhen:;;lg, Grn oroff a stop-cock controlling the supply of the one or

. er,

't’i‘z-;l““meut of parts is, therefurs, perfectly regular and automa-
ver, The tar is burned without a particle of smoke and with a
ﬁr.,y lutense heat. No dust is produced—in fact, it is a perfect

.-n considering the qnestion of the economy of this arrange-
Pelx:'tt" 8 notable element, aside from the piime question of the
por 1Ve cost of coal and tar consumed per pound of water eva-
Wilzted’ 13 the material saving of lubor in beingable to di-pense
thi kﬂle attendance to fires, removal of ashes, and other itams of
ll:lb"ld which firing with coal demands, and which, where a
ag 1y ¥ Of large boilers are in constant operation day and night,
3 the cage here alluded to, is no incousiderable oue.

aﬂ‘m%e 8t evidence of the economy of this method of firing, is
corre ed by 1he performance of the boilers. Fortunately for the
fine Ct estimate of this factor 1he superintendent of Brooklyn re-
of ﬂ?" Mr, Haldebrandt, has kept an arcurate register day by day
® amount of warer evaporated and of the number of gallous

The action of the arrangement under the Pproper,

of tar consumed, from which we are able to make & direct com-
parison with their performance with coal.

We give below the log of the attendant in charge of the boilers,
for twenty-four hours, which we are informed represents an
average daily performance : Tar consumed in 24 hours, 75 bar-
1els, at §1 per bbl. = $75; water evaporated, 358,400 pounds.
To estima'e the evaporative value per pound of combustible, we
may take 75 barrels of tar of 40 gallons each, equal to 3,000 gal-
lons, which, at 7 pounds per gallon, would give the number of
pounds of tar consumed, 21,000. The evaporation would there.
fore be

% 358400

21000

This evaporative effect greatly exceeds that obtainable with
coal, in addition to the very perfect combination which the
blower insures, as before explained, the heating power of the tar
is considerably greater than that of coal. A comparison of the
above results with those obtainable with the use of coal as fuel,
will be highly instiuctive, and is given in the following tabula-

tion :
. §75

f =17 pounds of water per pound of tar.

75 barrels tar, at $1 per bbl,
To do the same work, would require on an average
20 tons of coal, at $4.50................. cee. 90
20 tons of coal, at 2,240 lbs, = 44,800 lbs.) and the evaporation
per pound of coal would be
358400 2

“stccer senrnsensan

= 8 pounds.
44800 §
Evaporation per pound of tar = 17 ponnds.

The effectiveness and economy of this method of firing seems,
therefore to be fully demonstrated.

It may not be out of place to make an allusion to the boilers
in connection with which the ahove described tar-burners haye
been so suceessfully appliel. Many of our mechanical readers
will recognize the Babeock & Wileox boiler at onee in the accom-
Janying engravings ; and the only essential modification adopted
in employing the tar burners, consists in dispensing with the
grate bary, and in providing suitable openings for the free en-
trance of air into the fire-space. :

It will be unnecessary for us to dwell in this place upon the

-special peculiarities that have gained for this style of hoiler a high

reputation in respect to great economy and practical immunity
against the danger of destructive explosion, since we have repeat-
edly presented these facts in detail, We will ouly add, in order
to bring out in stronger contrast, the very high evaporative
power developed by the use of tar in the Parson tar-burn-
ers at the Bro.klyn refinerv, the following records of the perform-
ance of the Bibcock & Wilcox boiler, under strict test cond-
tions. The evaporative duty shown in the following tahle will
be at once recognized by steam users as being exceptionally good.
TEST8 OF BABCOCK & WILCOX BOILERS.
~Water evaporated in 1bs. from and at 212° Fah.—
Per 1b. of com.

Per 1h, of coal. bnatible.

At Centennial Exhibition. .....,10.75 12.131

“ Raritan Waoolen Mills........9.708 11.227

‘‘ Harrison, Havemeyer & Co....9.712 11.601

“ T. A. Edison............ veee9.4 11.365
e e ¢ —

TuE works for the proposed tunnel from Dover to Calais have
made such satisfactory progress, that its promolors—Colonel
Beaumont, R.E., 4nd Captain English R.E.—ae now able to
employ three shifts of men constantly throughout the twenty-
four hours, and are sanguine of being able to bore about 30 ft.
per day whe. all the machinery is perfected. At present two
drills workel by engines driven by compressed air are at work,
and about thirty laborers are employed. The bore is 7 ft. in
diameter, and the soil chalk. Itis so firm that the engineers
are of opinion that no brick or cement work will be required to
shore it up. Hitherto the difficulty they have had to contend
with has arisen from the qnantity of water which has found its
way into the cutting, and which has been pumped up by ineans
of a powerful engine placed at the mouth of the shaft leading
into the tunnel. This shaft is abont 800 ft. long, and the boring
ulready accomplished upwards of 500 1t. A new shaft is being
driven through Shakespeare’s Cliff, which, when completed, will
be about 200 ft, in depth, and this will enable several additional
hands to be employed, and the work to progress much more
1apidly than at present.
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Fie. 2.—-SECTIONAL PERSPECTIVE VIEW OF A BABCOCK & WILCOX BOILER.

Fic. 2.
JET TUBE.CLEANER AND STEAM BLOWER ATTACHMENT.

F16. 1.—Parson’s A1r-JET TUBE-CLEANER.

PARSON'S AIRJET TUBE CLRANER,

We give here an illustration of Parson’s air-jet tube-cleaner,
manufactured by the Watertown Steam Blower Co., of 42 Pine
street, New York, whose admirable arrangements for utilizing
Waste products as fuel we have described in a previous article.
All users of steam boilers are aware of the difficulty of properly
and speedily cleaning the tubes of boilers of soot, ashes, scale,
ete., and many devices have been brought forward for the purpose.
The Parsons air-jet tube cleaner is affirmed to be very effective
for this and simigsr purposes. The apparatus is shown in Fig. 1,
and the method of using it in Fig 2.  The inventor, in this de-
vice, claims that its efficiency largely depends upon the manner
in which he has succeeded in utilizing the expansive power of air,
which is carried into and through the tubes. To this end he
delivers from the orifice of the apparatus a thin ring of steam, in
such a manner that the angles of delivery form a wedge or cone
shaped surface, inducing and holding a strong central air current,
which, being forced through the heated tubes, expands as it tra-
vels, and carries with it all the accumulations of soot, ashes, ete.,
that have found lodgment therein. In using the apparatus, it
is recommended that the steam should be taken from as near the
top of the dome as possible. A piece of strong flexible tubing,
connecting the steam delivery pipe with the apparatus, is neces-
sary, as shown in the cut, to enable the operator to move from
tube to tube. With this apparatus, it is claimed, that ten tubes
per minute cau be cleaned, while the boiler is running.

This device, we are informed, has been extensively introduced
into a number of large industrial works throughout the country,
and in all cases has gemonstrated its utility.

GAS ENGINES.

A paper on this subject was read by Mr. Charles Gandon at the
meeting of the Society of Engineers. The author pointed out
that the use of gas as a motive power was still in its infancy,
which was not a matter for surprise, seeing that its introduction
for lighting purposes dated only, from the commencement of the
present century. So early as the year 1794 a patent was taken
out in England for producing an inflammable vapour force by

———r———

exploding the spirits of tar or turpentine in closed vessels.
"_—_-"—‘J '
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Between that date and the year 1860 various other inventions
were patented for obtaining™ motive power by the explosion of
various mixtures, gaseous and solid ; but all” the descriptions
appeared to be somewhat obscure as to the nature of the explosive
compounds to be used, and the means for obtaining them. Car.
buretted hydrogen, a constitaent of coal gas, was mentioned by
some ; but it appesred that the idea of using coal gas, as manu-
factured for lighting purposes, for working engines, was first
practically apphed in the Lenoir gas engine, pitented in 1860,
and first introduced into this country at the Exhibition of 1862,
where it attracted much attention. The general vrinciples of the
Lenoir engine were described, and it was pointed out that, among
other defects of this engine, was the damage done to the working
parts by the sudden and violent nature of the explosions, and
also the necessity of the use of electricity for the exnlosion of the
charges of gas and air with which it was'worked. The latter ob-
jection had, however, now bheen _overcome in more modern en-
gines by the employment of gas jets for the same purpose. The
author described the Otto and Langen gas engine, the chief im-
provement in which is, however, due to the compression hefore
iguition of the charges of mixed gas and air, by means of which
it is found that a much larger proportion of air can be emplayed
than would form an explosive mixture at ordinary atmospheric
pressures, and the force thus obtained is gradual aml continuous,
1nstead of sudden, resulting in an economy of gas and more regu-
lar working. Advantage has been taken of this discovery in
several of the more reccutly designed gis engines. The general
principles of the Otto were deseribed, and its consumption of gas
stated to be at the rate of about 21 cubic feet per horse-power
per hour, as compared with from 40 to 70 cubic feet with eugines
of previous make. On account of the heat generated by the ex-
plorions in gas engines, it was found necessary to surronud the
cylinders with water, and that advantage had been taken of this
in a gas engine called the Eclipse, in which the water, instead of
being allowed to escape when heated, was stored in a separate
chamber, where it generated steam, which was used togecher with
the gas, to assist in working the engine. Attention was also
drawn to the Bisschop gas engine, which is meritorious chiefly on
account of the vmall sizes in which it is made, and which range
from one half man or one-eighth horse-power upwards. This en-
gine, although not comparatively economical in its consu mption
of gas, was recommended on account of its simplicity and small
size, as available for purposes to which it would otherwise be im-
possible to apply mechanical power. As regards comparisons
which have been made between the cost of working steam and
gas engines, the author observed that the practice had generally
been to take the total cost of working in each case, including
labonr, and that, when this was done, the comparisons were in-
variubly in favour of gas engines ; but he pointed out that such
estimates were liable to be misleading. As a gas engine requires
little or no attention, the results of the comparisons depend
mainly upon the amount estimated for labour for the steam en-
gine with which the comparison is made. With a small steam
engine it would in most cases be unfair to estimate the whole
time of one attendant, while, a3 the size increased, the propor-
tionate cost of attendance would dimimish. Instances were given
where estimates had been made showing steam cngines to be from
twice to seven times more expensive in working than gas en-
gines ; lut although such estimates had doubtless been made
with every care, they only served to show that it was impossible
to frame such comparisons 30 as to be generally true. By com-
paring the costs of the gaseous and solid fuels it was shown
that gas must necessarily, both theoretically and practically, he
more expensive than solid fuel When, however, the labour,
wear and tear, and first cost were also considered, the conclusion
anived at by the author was, that for engines ol)snmll sizes, g1s
would always he the most economical. Even with larger engines,
if the same economy could not always be maintained, circum-
stances would in many cases render gas engines the most advan-
tageous and convenient, particularly when only the intermittent
use of an engine was required.
———————————

THE MEKARSKI AIR ENGINE.

For about three months during the autumn of last year the
traffic of the Wantage tramway was conducted temporarily by
means of locomotives driven by compressed air, on the Mekarski
principle. One of these engines is now in London. These locomo.
tive weigh about 74 tons each, and consist of cylindrical steel air
reservoirs, a speciul regulating apparatus, and ordinary cylinders
and driving gear. The locomotives nre supplied before starting
on a journey with air at a pressure of 450 lb. per square inch, the
air being compressed by means of a stationary engine and plant,.
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l On starting the engines the air passes through a reservair of hot
water and steam to the regulator and thence to the working cylin-
ders. The hot warer raises the temperature of the air, and thus
increases its volume, and ecanomiz-s the store, while it has the
further important effect of preventing the formation of ice in the
exhaust passages of the cylinders, which would otherwise take
place as the spent air escaped. The moisture with which the air
becomes charged, moreover, assists the lubrication of the work-
ing parts of the engine. By meana of the regulator the pressure
of the air when passing to the cylindrs can be reduced to any
desired extent. In practic: the working pressure is constantly
maintained at 90 lb. per square inch. The exhaust air escapes
quietly from the cylind-rs, thus rendering the locomotive noise-
less in this respect, while thera is, of course, a total absence of
smoke or other products of combustion. Ample brake power is
provided, and the general m-ehanical arrang-ments are such as
to place the engine well under the control of the driver. The
system is carried out in two different ways ; in one-the engine is
separated from the tramecar, while in the other the engine and
car are combined. The principle, however, is the same in both,
and is one which commends itelf to notice for tramway work.
The system has been employed for rearly two years past with
every success on the Nuntes Tramways, which are atout four
miles in length, and it is now being introduced into England,
the offices of the company being at 3, Westminster Chambers,
Victoria Street, London. .
—_—————————

BUILDING IN JAPAN.

1t is now pretty well known that the ancient empire of Japan
has recently divested herself of her old social and political vest-
ments, and commenced to array herself in those of u more
modern type. She has, in fact, decided to institute and organize
Western technical proce~ses and industries throughout the vari-
ous islands which make np the empire, and to invite experts to
| assist in the work from Europe and America. There is certainly
a vast field thus opening up for the operations of those who
choose to venture so far in quest of active employment, and who
can carry with them talent, energy anl enterprise. This holds
good of representatives of every art, science, an-l minufacture at
present in existence in Great Britain, and of architects and
builders in particnlar. Tue general construction of hou<es in
Japen has hitherto been of so primitive a character as to resemble
very much that style which prevailed at home some hundreds of
years ago.  Purely Japanese buildings are generally, and almost
without exception indeed, built of wood. Even the chequered

familiar are formed of timber as a bage ; and this, therefore,
serves as a support merely to the ornamental tiles. The utterly
unscientific disposition of materials observable in almost all
native structures, and the total absence of braced and trussed
fiaming, prove that their builders were utterly ignorant of the
first principles necessary to ensure the maximum of strength
with the minimmin of material. They have also ignored the
use of diagonal members in their framing, and preferred the
rectangular to the triangular division into bays. Some have,
it is true, attributed this latter peculiarity fo considerations
respecting the contingency of earthquakes ; but it need hardly
be mentioned to our readers that the rectangular is far inferior
to the triangular division for ensuring rigi lity and solidity.

The truth is, in respect of all Japanese edifices as they stand
at present, that their designers were innocent of any knowledge
of the scientific rules which should govern design and construc-
tion, and hence, like some of our own earlier mechaunical engi-
neers, they placed too much material in the wrong form.

Then, again, the almost universal employment of wood in the
construction of luildings is a mistake, and one which would not
long exist if British eounsels prevailed in Japan, It is nun-
necessary to say that the most important conditions infliencing
the durability of wuod in such cases is, its position in regard to
atmospheric surroundings. 1f, for example, it is subjected to
alternate moisture and dryness it will soon fall into decay, and
no chmate is more fickle in respect to rain and sunshine than
that of Japan. The Japanese strangely enough appear to have
p#id no attention to processes intended for the preservation of
timber, such as injecting iuto its pores antiseptic salts. Red
stucco, or plaster is the only preservation employed, and as this
is sometimes spread over wood perfectly unseasoned, and perhaps
full of sap, the consequences may readily be imagiaed.

In brief, architecture and building in Japan are not only in
their in'ancy, but scarcely out of their swaddling clothes, and
yet the country isrich in every variety of material for adaptation
and development in those decorations.

tile and plaster constructions with which artists have made us.



May, 1801,

THE NEW TAY BRIDGE.

C The report by the directors of the North British Railway
Ompany just issued has the following in reference to the new
ay Blldge :—The question of the reconstruction of the Tay
Tidge has continued to engage the anxiods attention of our
\rectors and they believe that the bridge tinally decided upon is
e best. possible under all the circumstances. It provides for
€ Davigation of the river with spans of a width of 245 feet,

¢ € greatest height being, from high water to. the under side of
1€ girders, 62 feet as against 88 feet in the old bridge. The

Ibe of the briig- will be a uniform gradient, varied considerably,

n INg in one part as severe as one in 74 north of the four

s“‘gable spans. There were in the old bridge nine other large

o];l;ns. In the new bridee these will be replaced by eighteen spans
st 1alf the old dimensions, the girders being placed below in-

ead of ahove the rails as before.  Each of the piers will be of
w"«kwork and concrete up to eight and a half feet above high
sizter’ and of plated wrought iron from that level to the under
w'le of the girders. The termination of the bridge at each end

11l be by brick arching, and a substantial parapet will be erected
ml‘oughout its entire length. Muny suggestions have been

a ale for the utilising of the old foundations which in themselves
T uite capable of sustaining the weight of the superstiucture ;

t“t the insuperable obhjections to their use lies in the fact that
€Y were liable to scour, and this, in the new bridge, would be

arevented by making the foundations, except those in rock, 20

thet below the bottom of the river, where they will be beyond
€ reach of any possibility to scour. The report adds—It will
© satisfactory to the sharcholders to know that all the claims

;c"“' compensation arising out of the deplorable loss of life in
ONuection with the accident have been disposed of, and that
Without litigation.

——— e P e

THE MONOLITHIC SYSTEM OF BREARWATER,

b Mr, Kiniple, harbour engineer, of Westminster and Greenock,
88 patented his monolithic system of forming sea breakwaters
and harbour walls. This invention, enables harbour works to be
c_‘;lls'tructed in jointless masses of concrete in situ without the aid
of divers, stugings, or overhead traveilers; in fact, without the
Use of the erdiuary costly plant. The system has been experi-
Tentally tried with success at New York, Quebec, and Greenock,
304 last year it was also experimentally used by the patentee at
N ek in - the reconstruction of the south pier-head upon its old,
T rubble foundations. The Government Loan Commissioners
granted a sum of from £10,000 to £12,000 for these repairs, and
‘Or the extension of the head this year for forty feet, 8o as to ren-
€T lust vear's repairs safe against any seas which may enter the
c“)’ of Wick. The extension will be of the same monolithic
Obstruction, and tounded deep into the hard clay of which the
isoltom of the bay is composed. At Wick any breakwater which
ca hot of monolithic construction from fouudation to parapet
nn'(linot be relied upon as safe against all contingencies of sudden
. tevere storms. There are numerous places, it i3 believed,
o ere, had this system been used iustead gf the ordinary blocks
* bage, the hreakwaters would Lave been in existence at the
Eres?"t. time, and at 40 per cent. less cost. Oune of its chief
ments 18 its simplicity and reliability, for any breakwater in the
ab““t exposed localities eun, it is asserted, now be cunstructed at
0Ut one-half the usual cost, and certainly within one-third of
no: time formerly occupied in execuring these works, for there is
. hlng whatever to prevent a breakwater being commenced at
ead, centre, or root, or being carried on simultaneously from
to end, No skilled workmen beyond ordinary labourers or
:m‘;rmen are required, and, indeed, a present of a patch of Port-
sar Cement to some of the poorer fi-hermen is all that is neces-
oy to enable them to repair or construct small breakwaters
l‘ocll‘(g the coast. The system is well adapted for founding on
* hay Y or irregular bottoms, but in many cases trenches wouli
o :hto be dredged by dipper or other dredges for the reception
blocke concrete. The coucrete is mixed either in bulk or in
thr, 8, and allowgd to set or harden out of water, so that’ when
o OWn overhoard into the foundations or works it is hard enough
whli)lrevent'lhe cement from separating from the sand and shingle
Worke Passing through the water, and soft enough when in the
strer to fall together and to become one compact mass, fqual in
wal gth after a short time to the natural rocks. Where the
us eds are required to be vertical or hattered, a few iron rods are
ays with sliding planks to retain the conerete in form for a few
i’y until it is set. At Wick recently, masses of concrete cast
af“rl‘?hmanner resisted a heavy storm within twenty-four hours
burleg '€y were put in, while stones of several tons weight were
€din every direction by the same gale.—Engineer ¢ Building.

end
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DXechanics,

BURSTING OF FLY-WHELS.
BY GEO. M, HOPKINS,

The theory of the bursting of fly-wheels, which has been
accepted in the majrity of cases, is that the centrifugal force
due to a high velocity overcomes the cohesive force of the parti-
cles of the material of which the wheel is composed.

Of course this explanation is entirely inadequate when applied
to a wheel whose strength is sufficient to resist any tendency to
fly to pieces from purely centrifugal action under the conditions
of its use ; but of the fact that such wheels burst no evidence is
needed, and some cause other than centrifugal force must be
assigned for the bursting.

Supposing the fly-wheel to be perfectly balanced and without
defects in material or design, it may be driven without danger at
any velocity usually considered within the limit of safety, so
long as it continues to rotate in a plane.at right angles to its
geometrical axis. And it may be moved in the plane of its rota-
tion or at right angles to it, that is, in the direction of the length
of the shaft, without creating any more internal disturbance
than would result from moving it in the same way while at rest.
But when a force tending to produce rotation at right angles to
the plane of the wheel’s rotation is applied, the effect will be
vastly different, and the result will be a tendency to rotate about
a new axis between the other two, and the centrifugal strain
upon the wheel is supplemented by a twisting strain, which is
an important and generally unnoticed factor in the destructive
action.

To bring this idea to a practical application, the shaft and fly-
wheel of a high speed engine may be taken as an example. Let
the whevl be correctly designed, well made, and well balanced,
and if its shaft is properly lined and supported in rigid jo.rnal
boxes, the wheel will perform its office without dange: of burst-
ing ; but support the same wheel and shaft upon weak plummer
blocks, and allow one or both of its journals to move laterally
at every stroke of the engine, or even less frequently, and a dis-
turbing element will have been introduced which will strain the
wheel laterally, and which, together with centrifugal force, will
effect molecular changes in the structure of the iron, and the re-
sult will be that if the wheel is not immediately broken it fi-
nally becomes weakened, so that it will yield to the forces that
tend to destray it.

Any wheel whose axis is swung in a plane at right angles to
its plane of rotation, either occasionally and irregularly or fre-
quently and regularly, tends to turn laterally on an axis between
that of the normal rotation and that of the extraneous disturb-
ing force. This tendency exists in ordinary wheels, although
not visible. The engraving shows a flexible wheel, which clearly
exhibits the effccts of the disturbing forces. The rim is of
rubber, the spokes of spring wire, and when the wheel is re-
volved very rapidly and moved in a plane parallel with it« plane
of rotation, ne disturbance results, and no effect is produced by
moving it at right angles to its plane of rotation ; but when the
wheel is turn-d even slightly on an. axis at right angles to its
geometrical axis by swinging the shaft laterally, the rim, while
preserving its circular form, inclines to the plane of the rotation
of its shaft, bending the spokes into a concave form on one side
of the hub and convex on the other, showing the effects of the
disturbing force on the figure of the wheel, as in Fii. 2.

When the disturbing force is rhythmical the wheel sets up
lateral vibrations and wave motions in the rim, which are out
of all propertion to the extraneous force applied. .

From the experiment it is evident that the lateral swinging
of the shaft ot a fly-wheel (for instance when its journal boxes
are loose, or when the frame of the machine of which the fly-
wheel forms a part is yielding) tends to weaken the wheel even
when the lateral movement is slight ; and where it is great, as
when the shaft is broken, the twisting effect is correspondingly
great, and the wheel or its support nust yield. .

No rotating machines are more subject to bursting than grind-
stones, and generally no rotating bodies of equal weight are
mounted upon such small shafts or on such weak supports. The
suspended ones are especially liable to the destructive action
above described, as their frames are generally far too weak.

Fig. 3 illustrates the effect of a lateral blow on the rim of a
fly-wheel. Of course the effect is much exaggerated in the flex-
ible wheel, but it shows the form taken by the rim under a blow,
the blow producing a much greater effact on the wheel while in
motion than when at rest. N
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DRILLING APPARATUS,

HARRINGTON'S PORTABLE DOUBLE CHAIN SCREW-HOISTING MACHINES.

SCREW-HOISTING MACHINE.

We illustrate herewith a-patent portable double chain screw
hoisting works, now being introduced for the first time on this
coast by Parke & Lacy. The larger cut is a gerspective view,
and the smaller ones show sections from which the working parts
will be understood. With this machine one man can lift from
850 to 15,000 1bs., according to size of machine. The peculiarity
of this appliance is that the chains work at any angle with less
friction and more speed, and with very much less power than is
usually reguired. ith the medium sizes, 35 lbs. will raise
1,000 ; and 15 Ibs. will lower 1,000.

The load being received on two chains instead of one, it is
doubly secure, and the possibility of slipping is prevented. All
the pulleys beidg at the top of the machine, there is no danger
of accident to the workmen, and the load can be raised high.
The chains are never under the feet, and as the hoisting chain
can be readily removed from the pulleys, the machine is more
easily put in place. It works with perfect smoothness under all
circumstances. The load cannot rise or fall a hair-breath, ex-
cept at the will of the workman ; and an exact adjustment of
the load is secured.

The working chain is independent of the hoisting chain, and
the stretching of the chain does not prevent the proper working
of the machine. These hoists are so arranged that they can be
run at a rapid rate, either in hoisting or lowering any distance
required. They are supplied with an efficient brake, for ease and

ety in lowering the load. While the load is being raised with
one end of the chain, the other end is descending for a fresh
load. With the 1,500 hoist, one maun can lift 800 lbs. 10 ft. a
minate ; with the 1,000 lbs. hoist, 300 1bs, 20 ft. in a minute.

a—— —
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DRILLING APPARATUS.

A handy little drilling-machine, to screw to bench, is shown
in sketch. It consists of a small cast-iron standard, of the
shape shown at A and A ; at the back is a grooved wheel B ;
carried on a pivot C is one of two smaller grooved wheels, over
which the strap runs to D, which is fast on a sleeve H, which
revolves in bearings at E and E, the lower one being of extra
length to give steadiness. In this is the drill-spindle 1, which
pas:¢s n-arly to the top of H, but turns with it, teing held by a
small set-pin (not shown) taken into a groove L. The spindle,
therefore, can rise or fall freely, but must turn with H. At the
upper end it is connected to the spindle K ; this does not turn
round, but is connected to 1, only to lift and depress it. At G
is & small collar held bhy a set-screw, from which depend two
links to the lever F, which is forged or cast with an oval slot, to
allow K to pass through. A small rubber or leather round strap
passes under B, over the two guide-pulleys at C, and round the
smaller pulley D. On placing a drill in the spindle at I, the
spindle is adjusted to the necessary height by the set screw G ;
on turning B the drill rapidly revolves, and the feed is given by
depressing the lever F. For very small work it is best to feed
with the knoh at K, as giving a more sensitive action. All the
wheels may be of box, or any hard wood, no expensive bevel-
wheels heing needed, By the spring under the lever F, the drill
is withdrawn Irom the hole the moment the lever is let go.—
English Mcchanic.

——— e ——

COOKING WITH STEAM HEAT.

Steam has never been looked upon with special favor in the
kitchen, and its n-e for cnoking purposes has heretofore been
rather limited. The prejudice against its use has doubtless been
due in a great measure to the bungling devices emploved in ap-
plying it, which generally resuited in producing sodd. n food,
devoid of flavor. A new contrivance, the work of Mr. John Ash-
crafll, was successfully tested recently in the restanrant of Messrs.
Nash & Crook in this city, when an entite dinner cooked with
steam was served to a select company of the patrons of the es-
tablishment and a number of newspaper men. Soups, fish, roasts
of beef und mutton and canvas-back duck, puddings, and other
edibles were ali cooked by the new process, and those who par-
took of the viands pronounced them excellently well cooked.
The new process does away entirely with the use of stoves and
ranges except for broiling purposes, and even broiling, it is be-
lieved, w11 be done much better by the steam oven than by an
open fire. A device for so employing it has been put to some
severe tests, and thus far has worked well, although it has not
yet been put in general use. The steam ovens contist of vessels
with double shells, one juside the other. The steam coming from
a boiler is introduded by pipes into the space between the two
shell:, Radiation of the heat to the outside is prevented by a
Jjacket of asbestos, The article to be baked is put in the vessel,
where it is acted on by the heat derived from the steam, though
the vapor nowhere touches the food. The quantity of the steam
and the pressure are regulated by means of little wheels. There
is no buining by the process, meats are not charred, their flavor
does not pss off, the juices are preserved, and the kitcten is free
from: the usual disagreable odors. Milk can be boiled without
burning, and s ups of delicate flavor can be prepared and kept
better than with a stove or range. A great advantage of the new
process is that no fires have to be kept lit as in a range, there is
no dust or ashes flying about the kitchen, and the heat can be
applied more speedily, and with less trouble than is the case with
a range. The steam can be shut off or turned on at will, and
after serving its purpose may be conveyed away for use in heating
apartmients. Wherever a steam boiler is used the ovens can be
made available at asmall expense. 1f the numerous steam heat-

- ing companies, which have obtained permission to rip up (he
streets, ever get at work and supply steam heat to houses, the
Asherott oveus will very likely come into general use in private
houses, as they deservedly should, in view of the many advan-
tages they possess over the cooking appliances in ordinary use.
~—Manufacturer and Builder,

—_——————————

A detonating compound, invented by M. Petry, and termed
dynamage, was lately tried by the Austrien military authorities. |
The initial velocity obtained with it in rifles was 323 to 356m., |
as against 295 to 302m. with powder, The firing proved, some- |
what less exact than with powder (thought to be partly due to |
vibration of the rifle, partr; to want ot coufidence). On the '
other hand, there was no deformation of cariridges, much less
heating than with powder, and less need of cleaning afterwards.

Scientific.

SIMPLIFIED HOLTZ ELECTRICAL MACHINE.
BY GEO. M. HOPKINS,

In the domain of physical science there is nothing capable of
heing illustrated by more brilliant and pleasing experiments than
fiietional electricity ; the means of studying it experimentally
are in every one’s hand, and if it were hetter known, doubtless
many who are now comparatively uninformed on this subjcet
would begin to make it a matter of stndy and experiment.

Many will recall the time in school days when the professor,
with great exertion, trundled the ponderous frictional machine
from hehind the glass doors of the laboratory cabinet, and alter
no end of wipings, adjustments, and applications of amalgam,
and after exerting an enormous amount of muscular force,
succeeded in discovering that the atmopheric conditions were
vnfavorable to the generation of electricity, and the stulents,
after being shocked by a quarter inch spaik, were further shocked,
and in another way, when informed that the philosophical ma-
chine must be reconsigned to its glass housings until a more pro-
pitious day.

Such was the general expericnce of the student of science a few
years since, and such it is to-day in some of our educational in-
stitutions ; but many of of our schools —to their credit it may be
said—have kept pace with the times and bave provided modern
apparatus capable of being used successfully under all conditions.
The more recent forms of Holtz electrical machine are vastly bet-
ter than the earlier ones, and the earlier ones were far superior
to any of the forms of frictional machines. The makers of the
improved Holtz machine in New York, Boston, and Philadelpnia
furnish them at reasonable prices, but there are numbers of our
experimenters and stndents who would hadly feel warranted in
purchasing one of them, who would construct one but for a few
difficulties which at first sight seem almost insurmountable to
the tyro. The questions that heset the inquirer are :. (1) What
kind of glass shall be used? (2) How shall the glasses be aper-
tured ¥ (3) How shall the parts be adjnsted and manipulated to
secure the wonderful results attained by this machine ¢

It is the ohject of this article to fully answer these queries and
to give such details of construction as to enable anyone having
even a moderate mechanical ability to muke, in a very simile
manner, a machine fully as effi ient as the best in market ;
and that, too, without any cousiderable outlay for materials.
Without describing in detail the principle upon which the ma-
chine operates—these matters being fully treated in all works on
physics—I will describe a machine which was made in odd mo-
ments as a matter of recreation, and which is as efficient as could
be desired, yielding a spark fully six inchrsin length, equivalent
to one half of the diameter of the rotating di~k. This machine
is shown in perspective in Fig. 1, and in pianin Fig. 2. Differ-nt
forms of apertured disk are shown in Figs. 3, 4, and 5. The
glass for the disks is selected from common window glass. It
should be as thin as possible, of uniform thickness, and flat. It
is not exsential that the glass be abeolutely Iree from imperfec-
tions, although this is desirable. The rotating disk is twelve
inches in diameter, the fixed disk is fourteen inches in diameter.
I begin witn the glass disks, asit is here th1t most of the difficul-
ty in making the machine is supposed to lie ; the especial trouble
being in making the aperture in \he revolving glass for receiving
its hollow shaft, and in making the three large apertures in the
fixed glass. I dispense with the hole in the revolving disk and
secure it to & vuleanite collar by means of a cement composed of
pitch, gutta percha, and shellac equal parts, melted together.
The method of applying the cement for this purpose is to warm
the vulcanite collar, then cover it with a thin layer of the cement ;
then, after making the glass rather warm, lay it on a paper on
which are described two concentric circles, one the size of the
glass disk, the other the size of the cellar, and while the glassis
still hot press the collar down upon it, The vulcanite collar is
screwed on the end of a wooden sleeve, C (Fig. 2), having at one
end a shoulder to receive the collar, and at the other
end a sinall pulley to receive the driving beit. The sleeve, C, turns

; upon & piece of three-eighths inch brass tubing which extends

through the vertical post, D, ten inches high and two inches in
diameter. The end of the sleeve, C, next the glass disk, B, is
countersunk to receive a screw which enters the end of the brass
tube holding the sleeve in place. 'This screw is covered by the
glass when the revolving disk is in its place in the machine.
The glass for the stationary or apertured plate, A, is first cut in
circular form and then divided diametrically, and the apertures
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are formed hy cutting half from each plate, a very simple matter
2% compared with cutting the three holes from an entire disk.

ne lateral holes are t1o and three-quarter inches long, and one
and three (uarter inches wide at the larger end,.and their sides
are nearly on radial lines extending from the center of the disk.

e central opening through which the sleeve, C, extends is
8pproximately circular, but is slightly elongated at ¢ ¢, to facili-
tate the remaval of the portion cut out. Of course the simplest
Way to get the glass iu'o the desired shape is to have a glazier
tut it with his diamond, but any one may do it with one of the
twenty.five cent steel roller glass cutters sold everywhere. The
disks of the machine represented were cut in this way, and the
Dotches in the semicircles of the fixed disk were cut with one of
these inexpensive yet useful tools, The only precaution necessary
10 cutting the notches is to make them rather flaring to permit
oF the removal of the piece after it is cnt.

The two halves ot the fixed disk are fastened together by two
elliptical pieces of glass cemented to the two halves, between the
Central and lateral openings. The cement used is the same ax

at above described, and 1t is applied in a similar manner. The
Cement known as ** stratena” answers very well for this purpose,
uﬂtln must have several days to dry before the machine can be

sed,

The edges of the glass around the apertures and along the
8fams should be varnished with the best quality of alcoholie
80ellac varnish to prevent the sccumulation of moisture.

aper imluctors, ¢, are attached to epposite sides of the aper-
t“"e}l glass by means of starch paste made by cooking starch
Until jt begins to thicken, and cooling it bef re it becomes clear,
. e., while it is still of wilky whiteness. These inductors are
Made of filter paper or of siugle thick drawing paper, and e> tend
rom the lateral openings or windows about one-third the distance
“tween the two windows in a circalar direction. The outer
€dyes of 1he inductors are arranged on a circle a little smaller than
the revolving disk. At the end of each inductor and upoun the
OL-posite sides of the glass are pasted picces, d, of gilt paper, which
broject into the window, and when dry are serrated, the points
of 1he teeth being on the center line of the windows.

In front of the revolving plate, B, two combs or collectors, E,
are supported upon glass columns hwving wooden bases and tops.

Nese combs are made of three-eighths inch brass tubing, the two
Pleces being fitted together aud fastened with solt solder. The
{:omts, which are simply bank pins, are driven into holes in the

Tass tubes three-eighths inch apart. The inner ends of the tubes
e(‘rlulng the combs are soldered to brass ball battons ; the outer
t'l 3 are inserted in wooden balls, from which wooden screws ex-

end backward to receive the deeply grooved wooden nuts, F,
Which hold the edges of the apertured disk, A. The points of

. tl|e comhbg each cover a spece 24 inches long, or about equal to

'e width of the paper inductors. Care should be taken to avoid
Ninging the inner ends of the combs nearer together than is
al 'Wlntgly necessary, and the outer point should be at least one-
:lghth inch from the periphery of the revolving plate. The points
\ 'ould be us near the face of the revolving glass as possible without
l"‘lchmg. The combs are clamped in place by wooden screws in
1¢ wouden tops of the glass standards.

¢ he outer ends of the tubies supporting the combs are fitted to

“} bes goldered in the large hollow balls. Through these balls the

1scharging rods slide with & gentle friction. The inner ends of

o e discharging rods are provided with spherical knobs, and their

Uter ends are fitted with wooden handles well varnished.

a € cross arm, @, instead of being supported from the center,

s; Usual with the apertured revolving plate, iselongated and bent

o 23S to enter the rear end of the tube which forms the bearing

l'e: the sleeve, C. It is split to create friction in the tubes to

hoﬁ;u 1t in position, and in addition to this the screw which

and 8 the tube in the post, D, passes through a Lole in the tube
"4 bears against the extension of the crossarm,

e he free end of the cross arm is carefully rounded, and the pins
tespond in number and position to those of the comb-, E.
€ cross arm when the machine is in use, is placed opposite
e euds of the paper inductors, ag shown in the illustration.

al hie lower edge of the apertured plate, A, Tests in an adjust-
b € Support on the table.

Wi‘:hbaxe of the machine is 13 inches wide by 14 inches long,

drivs an extension 9 inches long for receiving the standard of the

the {)ng, pu.ley, which is made adjustable ou the table to tighten
o elt, the table heing slotted to receive the screw projecting
to cn the standard, and the foot of the table answering as a nut
the 4mp the standard in any desired pcsition. The pulley on

ine Sleeva i 14 inch in diameter, and the driving pulley is 6

a o8 in diameter. Almobt any kiud of belting will answer, but
8ut string is preferable.

To complete the machine two condensers or small Leyden jars
are reqnired. These may vary in siza; in the :nachine shown
they are 2} inches in diameter and 6 inches high, ani are cover-
ed.on the inner and outer side with tin foil to within 3 inches of
the top, the starch paste before mentioned being used to fasten
the foil. The uncovered portion of the jar is varnished with
shellac. Ifjars of the desired form and proportion are not obtain-
able, bottles may be realdily cut by means ot a hot curved rod of
iron about une qaarter inch in diameter.

The condensers are placed outside the glass coloumns under
the tubes that support the combs, and a smull chain hanging on
each tube touches the tin foil lining of the jur.

The outer coatings of the jirs are connected by a small hrass
chain lying on the table. The plate, A, sheuld be pliced about
three-sixteenths of an inch from the plate, B, and it must be
turncd so that the edge of the windows to which the gilt paper
is attached is « xactly opposite the teeth of the combs, E.

To charge the machive the ends of the discharge rods are
brought into actual contact, and a piece of vulcanite, a gnarter
of an inch thick, 4 inches wide, and 10 or 12 inches long, is
rubbed with a catskin, a piece of flannel, or a piece of silk, and
applied to one of the paper inductors. At the same mnoment the
machine is turned toward the gilt paper points. A strons smell
of ozone and an ivcreased resistance to turning are the first indi-
cations of the successful chirging of the machine. Now, by
slowly separating the dixcharge rods the spark will pacs over an
increased distance until it is fully 6 inches long. To produce
the silent discharge all that is required is to remove the chain on
the table from one of the jars. No special directions are reqnired
as to the management ot the machine. A dry atwo-phere is
favorable to its action, and it must be kept free from dust.  Air
currents interfere with its operation ; therefore it should be used
in a room with the doors and windows shut.

I have so far described onlv one form of apertured plate. In
Fig. 3 is shown g form in which the disk has a central portion,
1§ inches wide, removed and the two parts are counected by
glass strips @ @ and b b, cemented in the manner already described
When this form of plate is used the combs must be inclined to
correspond to the direction of the edg-s to which the gilt paper
is attached. Fig. 5 shows the usual form of plate which requires
the aid of 1he glass cutter, as the holes cannot be readily wade
by one unused to operations of this kind.

THE EFFECT OF FREEZING ON PLANTS.

When frost sttacks plants to such an extent that ice is formed
in their tissues, says the Qardiner’s Chronicle, it has been ob-
served that the ice does not occur within the bags or cells of
which the plant is made up, but outside or between them. The
reason of this is probably becanse the contents of the cells are
thicker and denaer, and do not freeze so readily asdo the thinner
and more watery juices in the spaces between the cells. In this
wanner the essential part of the cell—so far as its lile actions
are concerned—the thick protoplasm, is less liable to injury.
Moreover, as a consequence of the low temperature, the watery
part of the cell-contents exudes from the interior through the
cell-walls and there freezes. The expansion which takes place
when water freexes, therefore, does not, at least in slight cases,
take place within the cell, where it would do mischiel by burst-
ing tEe cell-walls, but outside them, where there is more ro.m
to expand and less risk of tearing the tissurs. When the frost
is more severe the tissues do become torn,cracks and fissuers occur,
the protoplasm is killed, branches fall, leaves wither or rot, and
death ensues. But where the i1 jary is less, and especially where
the protoplasm is uninjured, when the thaw comes the ice outside
the cells becomes melted, and the water, by the power of d.ffu-
sion, passes once more through the cell-wall into its cavity, there
to mix again with the more drnse protoplasm. It is clear, then,
that the danger to plants from frost is proportionate to the
water they contain, Yf they are in an unripe, sappv condition
the danger is far greater than if they are comparatively dry and
at rest. Tubers and seeds, for instance, are specially adapted to
resist cold ; and how well they do 80 has been shown in the case
of wheat which germinated at home after hiving remained
thronghout the winter in the Arctic regions,—AMining and Scien-
tific Press.

——e e

THE correspondence between the distinguished astronomers,
Bessel and Ganse, has been issued under the auspices of the Prus-
sian Academy of Sciences. All but a few of the letters on scien-
tific subjects which passed between the two astronomers during a
period of forty years are included.
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NOVEL LIME LIGHT.

Fic. 3.—APERTUKED DISKS.

NEW LIME LIGHT.

The lime light illustrated-herewith possesses a few novel
features of considerable value, not the least among which are
that it will take a block of common lime of any shape and of any
reasonable size, instead of the expensive cylinder usually em-

- ployed, and the light being once regulated, it may be turned up

and down from a distance without the necessity of approaching
the light for focusing and adjustment.

The particular form of apparatus illustrated is intended chiefly
for theatres and other large inclosed areas. The chamber in
which the combination of the gases takes place ‘contains a series
of perforated metal tubes, one within another, the function of
which is to insure the complete admixture of the two gases be-
fore they arrive at and issue from the burners, which are fixe
upon the upper part of the cylindrical chamber. :

This feature of the invention is an important one, as it in-
sures the perfect union of the gas without introducing an element
of resistance to its tlow as occurs when gauze, coils of wire, shot,
and other obstructions are employed with the idea of deflecting
the currents and so of securing combination.

For the purpose of regulating the light two levers are provided,
one on each side of the apparatus. These levers have engraved
upon them the names of the gases (oxygen and hydrogen) which
ther respectively coutrol by means of stop taps. These taps
being once adjusted require no further attention, and the light
mray bo turned up and down and regulated at will by means of
the tap shown at the bottom of the apraratus, and which controls
the supply of both oxygen and hydrogen. This tap may occupy
any convenient position when the light is situated where it is
not readily or conveniently accessible.

Tiie pipe shown in the centre of the apparatus is connected
with the ordinary gas service, and supplies gas for the purpose
of warming the block of lime, igniting tho mixed gases, and
preventing explosions. It is stated that the apparatus is so
simple that any ons may work it with perfect safety, ard that
it gives ten to twelve times more light than an ordinary burner
using the same amount and quality of gas.

The apparatus is being made and introduced by the inventors,
Messrs. Allen & Co., of Cardiff, England. :

B S

RED SNOW.

On the 25th of last April there fell in the French departments,
Basses-Alps and Isere, an abundant snow strongly tinged with
red dust. The red matter was so abundant that from Barcelo-
nette all the mountains looked ochery up to 2,800 to 3,000
meters. Above this the snow remained quite white. A notary
of the place had a quantity of the snow collected, aud, after
fusion and filtration, sent. some of the dust to M. Daubree, who
found in it a large proportion of carbonate of lime, also mica
and two felspars, one of them being orthoclase. The powder,
then, had probably a terrestrial and uot a cosmic origin ; but it
appears not to be volcanic, like the ash which has sometimes
fallen in Scandinavia after lcelandic eruptions. It also differs
from the sand of the Sahara, often carried great distances by
winds. The point whence it came is still uncertain, but it is
interesting to note that the same kind of substance h.d fallen
in 1848, precisely in the same departments, and in 1863 in the
Eastern Pyrenees. Showers of similar dust seem to have fallen
in Saome-et-Loire on the 15th of April, and in certaiu parts of

Algeria on the 24th,
" e — -
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THE FUTURE OF ELECTRICITY.

At the weekly meeting of the Society of Arts, Professor John
Periy read a paper, which was illustrated by many experiments,
on ‘“The Fuiure development of Electrical Appliances.” He
said : electrical energy can be tiansmitted toa distance, and even
to many thousaunds of miles, but can it be transformed at the
distant place into mechunical or any other required form of
energy veaily equal in amount to what was supplied? Un-
fortunately, hitherto the practical answer made by existing
machines is * No.” Bat, fortunately, Joule’s experiments and
other facts tell us that in electric machines of the future, and in
their connecting wires, there will be little heating, and there-
fore little loss. ~We shall, at no distant date, have great central
stations, possibly situated at *he bottom of coal-pits, where
enorn:ous steam engines will drive enorinous electric machines,
We shall have wires laid along every street, lapped into every
house, as gas-pipes are at present ; we shall have the quantity of
electricity nsed in each house registered, as gas is at pregent;
anid it will be passed through little electric machines to drive
machinery, to produce ventilation, to replace stoves and fires, to
work ayple-parers and mangles, and barbers’ brushes, among
other things, as well av to give everybody an electric light, It
had been supposed that to transmit the power of Niagara F.lls
to New York a copper cable of enormous thickuess would be
needed. Professor Ayiton showed that the whole power might
be transmitted by a fine copper wire, if it could only be sufficient-
ly well insulated. He also showed that the one thing preventing
our receiving the whole of our power was the mechanical friction
which occurs in the machires. He showed, in fact, how to get
rid of electrical friction. Professor Ayrton and himself had
come to the conclusion that very large eontinuous current ma-
chines, with separate ¢xciters, or perhaps even magneto-electric
machines, driven very last by steam engines, will have an im-
portant place in the future transmission of energy by electrical
methols.  With such machines it would he possible to heat,
light, and ventilate all the Liouses in New York, and to give to
luige and small workshops the power required to diive their ma-
chinery by meuns of an ordinary telegraph wire (but with some
excrptionally good method of insulation), transwitting energy
frem as great a distance as the Falls of Niagara. The experiments
of Dr. Siemens shawed that there could be no doubt that the in-
tioduction of electric railways everywlhere was merely a question
of capital and the sacrfice of much existing plant. = Tuis kind
of proof was very much needed by capiralists. But the electrician
saw niuch further ; he saw better insulation for the canductor,
and application of the abave piinciples to hundreds of miles of
rail instead of a 1housand yards ; he saw, in fact, that the larger
the experiment the greater must be its suceess. He looked for-
waid to the algence of a vitiated atmosphere in our wnder-
grouod railways, He saw that the weight of rails (for there
would be no heavy locomotive in the future, each carringe would
have iis own driving and breaking machinely) and the cost of
biidees and wear and tear of permanent way mizht become less
thau one quatter of what 1hey are at present ; be saw, in fact, all
the advantages that would arise, when instead of making a heavy
stcam #ngine travel backwards anil foiwards with carriaces, the
carriages alone travel, and the steam engine is not near the rail-
way atall. Aftera number of interestiug experiments bearing
on the sul ject of the storage of eneigy, the lecturer concluded
by exhibiting models to illustrate his belief that it will become
possible by electricity to enable a man in London to see an
occurrence going on in a distaut town.

———— .

A NoveL INVENTION.—We have examined a new and cer-
tainly valuable improvement in the way of an electric wire fence,
patented by Dr. J. H. Connelly, of Pittsburgh. It is cluimed
that it will not tear or lacerate stork, as it does away with the
batb or spur, and that it will repel the stock or other intruders
promptly, as it gives a sharp stinging tremor or shock when
touched. It is alxo more easily sren than other wire funces fiom
the fact that the plain g+lvaniz: d wires are not twisted together,
but placid ubout one inch apart upon suitalle insulated wooden
posts, with as many such courses of wire as may be desired. It
can be put up very cheaply, and there is nothi' g to get out of
order. It is worthy of the attention of the public. It has been
examined by a number of prictical men and prounounced a success.

CRACES IN BoILERS.—A new method of repairing cracks in
boilers, invented in Germany, consists in the use of a sort of

wedge link—a pair of tapered pins connected with each other
in one solid body by a flut wedge.
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STRAW LUMBER.

We have on several oceasions referred to the straw lumher
manufactured by 8. H. Hamilton, of Lawrence, Kansas. The
Northwestern Lumberman reports that the factory was recently
destroyed by fire but that it will be immediately rebuilt. The
same authority speaks of a specimen of this product shown in
Chicago, twelve inches square and seven-eighths of an inch thick,
one side of which is varnished, presenting a rich and highly
finish=l appearance, and heing presented under the designation
of ¢ Kansas walnut,” puzzled some well-informed lumbermen to
disrover its true character.

There can be no question that the straw lumber is admirably
adap'ed to many kinds of finishing work, barrels, table and
counter tops, fine doors and ornamental work, and we are agsured
that it can be produced and rold in competition with the finer
grades of pine, or in competition with wide walnat, at abot cne
half the price of the latter. The standard manufacture is in
widths of 32 inches, a length of 12 feet and a thickness corres-
ponding to that of suifaced boards. These dimensions may be
varied to suit such orders as may be given, and embrace any
width, length or thickness. Unlike lamber, however, narrower
widths are the most costly. The straw lamber may be ripped
vith the hand-saw or upon the buzz-saw ; may be run through
the sticker for the manufacture of moldings, and takes a nail or
screw sbout as well as oak. It may be finished with varnish or
with paint, and is susceptible to a high polish, It is water and
vracticelly fire proof, being manufactured under 500 degrees of
heat, and we are assured has been boiled for some hours withont
any apparent change of structure. 1Its tensile strength is greater
than that of walnut or oak, and its weizht about one-fifth greater
than the former when dry. It is made from any kind of straw
including hemp and flix fiber—in fact, from any material that
will muke pulp—and a ton of s'raw will produce 1,000 feet of
boards. The pulp is relled into thin sheets, a number of which,
corresponding with the thickness of the lumber desired, are placed
together with a peculiar cement which is claimed to be water-
proof, and are then rolled under a pressure sufficient to amalya-
mate them into a solid mass, which msy be worked with the
plane il desired. .

When it is remembered that it takes 100 years to grow a tree
to maturity suiring ‘t for commercial purposes, and a tree pro-
ducing 32 inch lumber will require fully twice that time, while
20,000 tt. per acre is a large yield under the most favorable cir-
cumstances, it will at once be realized tiat where 2,000 can be
taken from an acre of ground, for an indefinite number of years,
the process which enables such a re-ult to he accomplishid and
which will yield a really valuable lamber, i3 one of vast impor-
tance.  We look for valuable results in the future in the manu-
facture of lumber {from what is practically a waste material, but
which wiil be produced in eudless quantities so long as the
United States mnintains its character as a griin producing
country. The factory at the time ot its destruction by fire was
turning ont 20,000 feet per dav, and had orders on hand for
10,000,000 feet.—American Cabinet Maker.

D e ——
CEMENTS AND GLUES.

At a recent meeting of the Polytechnic Club of the American
Institute, Dr. John Phin read an interesting paper on cements
and glues which we condense as follows :

Cements are to be divided into four classes, accord'ng as they
dry, congeal by oxidation, harden by cooling, or ** get’’ by other
chemical changes.  First ave those which barden by evaporation.
Under this head may he classed paste, mucillage and their varie-
ties.  Glues to a certain extent dry.

The second class includes the oils,
but it is not by evaporation. They lose nothing, but absorb oxy-
gen from the air. The cement weighs more after hardening
than when first applied. Cements which congeal by oxidation
cannot be treated in the same way as those of the first ¢lass-
They require a louger time to handle. The hardening goes on
from the outside inward. For example, mend a piece of porce:
liin with one of these cements. Test it in a few duys, an
aithough the outside will be hard the inside will not appear t0
have dried iu the least, and will have no tenacity. Leave it fof
six months, ai d it will be very strong.

Thirdly, we have those cements, which harden by cooling:
These, instead of gaining their strength slowly, like those 0

These are said to dry,

class two, become hard at once. Shellac is a good example of 8
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Cement of this kind.
extremely strong.

A fourth class of cements may be represented by plaster-of-

aris. This is the type of an extensive class, including the
Whole line of mortars and hydraulic cements, on which depend our
great engineering works and even the houses in which we live.
It forms a chemical comprund combination with water first, and
then more slowly hardens by drying, a part of the water evap-
Orating,

In order to use a cement successfully we must know to what
¢las; it belongs and treat it accordingly. Next, we must know

.OW to nut it on. In no case should it be used in a large quan-
tity. The less the better is a good rale to follow.

In mortar we mingle sand, which makes the actual thickness
of the Jime hetween the stony surfaces in all cases very slight,
;OWever njuch niortar we may employ. In the use of glue this
18 not procticed or necessary. = The Jjoints made by carpenters are
8%0d examples of the minute quantity of a cement which is
lecessary. Place a well-made glu-d joint on the edge, and it is
dlmost impossible to find the lines of glue. Its position is
Mainly disecovered by the direction of the grain of the wood.

Intimate coutact hetween the cement and the edges is neces-
ary.  This is not easy, on account of the layer of air which
adheres to all bodies. This layer of air is what causes needles
to flont when carefully placed upon the surface of water. When
™ olject is warmed the film of air is easily moved. The hot
Beedle sinks, and to the ot body the cement will adhere easily.
It is partly for this reasor, that in gluing it is needful to have
the work warmed. The rubbing of the surfaces together gets rid
o the air, and then not only with glue, but with all cements,
the surfaces must be pressed closely together.

., Common glue has enormous strength and adhe-ive powers if
1t ig good. But to be good it must not have been injured in the
Making by decamposition ; not only is the glue itself liable to be
Injared in this way during the process of manufacture, but the
animal matters such as skin, offal from the slaughter houses,
f0ls, &ec., are peculiarly liable to decomposition. When this
3PP ns the quality of the glue suffers in proportion. In the
Process of mauufacture itself, which is a kind of j»lly making on
alarge scale, there are numerous accidents which are liable to
ihjure the quality.  All of them seem to be forms of decomposi-
tion ; in fact, glue is not free from danger in this respect until it
18 entirely dry. The bhest glue will lie pleasant to b.th taste and
Smell, and if it is not so its strength has been impaired. Ifin no
Way offensive either to taste or smell, it may be trugted to hold
©-d more firmly than its own fibers adhere to each other.
e strongest known glue is that made from the skins and
Sounds of fishes ; this is known unger the name isinglass or fish
&lue, and the strongest glue of this kind is made by the Laplan-
¢Is flom the skin of a kind of perch. The Laplanders use it in
Making their bows, which are both strong and durable. In
Making it their cold climate is greatly in their favor ; here a fish
8%in will begin to undergo decomposition before it can be dried.
fon  making it the skins are put into a bladder, which answers
o & water Lath, and heated in water until a sort of glue results.
;18 glue iy, as may be imagined, very elastic. Isinglass is very
lable 1o pe spoiled in making by overheating.
o he pastes are all made from starch in some of its forms.
luten is also used for a paste, but starch is the best. All addi-
1018 of rogin, &c., commonly recommended are a damage to paste,
“Xtriue, or *“ British gum” is of immense value in the arts
aop Cement. It is derived from starch by roasting or by the
ictmn of uitric acid. It was discovered by accidental overheat-
k"g of starch, aud its process of manufacture was for a long time
“Pt secret. Its chief use for some time was in the cotton
i":"_h“fegcture. 1t is the standard gum for postage stamps, though
th."’ said that gum-arabic and cheaper substitutes are used 1n
w}:{’ country. [Dextrine is one of the most valuable substances
ich we have for making pastes, &c., and deverves to-be more
.g:“el'ally known. Itsusefulness as a material for sticking paper
o‘b."‘“}!h greater than gun arabic, being Iree from many of the
Jeetionable features of the latter. ]
sinee , Cement can be fire-proof which contains organic matter,
¢e this is decomposed at a temperature about that of melting
.2 OF, 600° F. Cements containing oils will not be fire-proot.
Silicate of soda mrixed with asbestos is the nearest to a fire.
%0f cement. 1t will stand a low, red heat. It is decomposed
2 bright red,
oil . ter-proof glues are male in two ways. Glue and linseed
Wiy Te recommended, but I have had little success with the
ex, 0re.  The chromates may be used with glue. These, when
tug%@d to the light, render the compound ‘insoluble. Unfor.

ately, although water will not dissolve & glue thus treated,

China put together with melted shellac is

at
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it still has an action upon it. The glue has in fact been, as it
were, tanned by the combined action of the hichromate and the
light. It will, like leather, swell up and soften when long ex-
posed to water.

Aquarinm cement is the best water-proof cement I know. The
formula is :

Litharge ......... B T T Y
Whitesand ....voivuivsvnniennnnnns tieetetisienss 3
Plaster of Paris. . Cereeteniiia, 3

Rosin .............
Boiled linveed o0il ...v.0usvunrinvnennnnnen ceeeseneeiae., —
The solids are to be taken by measure in powder and mixed.
As it sets rapidly, the set must not be added until it is wanted
tor use. It is better for being put into a mortar and pounded.
It hardens in three days. It will hold glass firmly, and with it
glass tanks may be made without frames, if the angles are well
{i)lle-‘l( with cement. It isa kind of mastic, and could be used on
rick,

What is technically known as marine glue stands almost by
itself.  ‘Where it can be put on hot it is admirable. It is com-
posed of india rubber and shellac, dissolved in naptha, Some
kinds are hard, some almost liquid. T have seen this glue adhere
to glass so firmly as to tear the glass when plates were separated.

In answer to a question the spe-ker said that stratena, whose
wonderful powers are so fr-quently exhibited upon the streets,
is probably only the old Armenian cement. This is so strong
that it will hold jewe!s in place, and is used for this purpnse by
the Armenian jewellers, who merely flitten the settings of their
precions stones and then stick them in place upon the meta] with
this cement. It is made hy dissolving isinglass in alcohol along
with gum ammoniac. When well mad« it is perfectly trausparent.

—

To PorisH A CARD-CasE.—Instead of varnish, white polish
shonld be applied, with a broad camel. hair brush, passing it over
once only in the same place, letting it remain a few minutes to
dry. Then pass it over another part, and so repeated until all
the painting iy covered—taking care not to touch it with the
brash while wet, or the colors will work up. By this method
there will be no cloudiness, and after four coats so applied it will
be fit to polish. Make a rubber of cotton wonl very small ; the
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surface should not be larger than the tip of a fiuger ; slightly -

damp it with the white polish, place over it a fiue piece of cotton
rag, and apply just a touch of linseed oil to its surface, with
th s commence polishing one side at a time, holding it in the
hand. Be carcful not to have the rubber too wet, or it will work
up the colors, and continue in this manner, rubber alter rubber,
until satisfactory. When a hard body of polish is worked upon
it, if any unevenness appears on the surface it may be removed
with No. 0 sand-paper, used cautiously, after which repeat the
polishing as hefore,  When one side is done, let it remaig a day
or two to harden before operating on the other.

WaLxur CoLoriNe For Woop.—Dissolve equal parts of
magnate of soda and crystallized ep-om salts in twenty or thirty
times the amouut of water, at about 144°, and the planed wood
is then brushed with the solution ; the Jess the water employed
the darker the stain, and the hotter the solution the deeper it
will penetrate. When thoroughly dry, and after the operation
has been repested, if necessary, the furniture is smoothed with

‘oil and finally polished, the appearance being then really Leauti-

ful.  Before smoothing, however, a careinl washing with hot
water will have the effect of preventing the efloresence of 1he sul.
phate of soda formed. In tue treatment of Hoors the solution
may be employed boiling hot, and if the shade prodaced is not
dark enough a second application of a less concentrated solutinn
is made ; after it is quite dry, it is varnished with a perfectly
colurless oil-varnish. On account of the ert.h to which the
coloring solution penetrates, a fresh application is not_soon
required.

Brack SuRFACE For Box.—The peculiar glossy surface on
the so-called Jupan trays can only be given by practice, but a
near imitation may be effected as follows : Mix ivory black with
melted size ; apply the mixture quite hot to the box ; when dry,
sund paper the box, then give auother coat of bluck ; when dry,
piper smooth, at same time nsing care not to remove the stain,
80 the liiht wood under ibe stain is exposed. Now proc-ure
1 Ib. black Jupan and one giil of turpentine ; mix enough black
Japan for present use witk turpentine ; only sufficient turpentine
should be used to make the Japan fluid euough to run from the
brush, and a fine-haired paint brush should be employed ; if
properly doue one coat will be sufficient. The box will look
nearly equal to the Japan goods. Dry the varnished box in a
warm room free irom dust.
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.CrAayToN’s VACUUM BRAKE.

CARR'S WATER-CLOSET—SECTIONAL VIEW.

CLAYTON'S VACUUM BRAKE 6N THE MIDLAND RAILWAY,

The great difficulty in the way of antomatic vacuum brake in-
venters has been that, to obtain ** automaticity,” there must be a
reservoir under each carriage. Now this is Just the difficulty,
beclau;tla Westinghouse invented and patented auxiliary reservoirs
in 1871,

The carr'mge superinte 1dent of the Midland Railway, Mr.
Clayton has, however, succeeded in obtaining all the advantages
of a reservoir, without infringing any other patent of right, by
placing the brake-cylinder inside the reservoir.

The following reference letters explain the diagram :—
Reservoir hung on trunnions A.

Brake-cylinder placed inside.

Brake-piston.

Small hole through piston.

Packing ring.

Lever.

Rods to brake gear. . .

The driver creates 2 vachum with Du Tremblay’s ejector in the
main pipe afd the lower side of the piston ; the piston comes
down to the bottom and makes a tight joint on the packmg ring
E, and the brake is off.

Then through the small hole, D (Clayton’s patent), a vacuum
is created ip the upper side of the cylinder and in the reservoir.
Now, to put on the brake, air is admitted to the main pipe and
lower side of the cylinder, which, acting against a vacuum, forces
the piston up, and, by means of lever and any arrangement of
gear, applies the blocks to the wheels. To put the brake on
quickly, as soon as the piston lifts off the ring, E, air passés into
the cylinder round the rod.

In three or four minutes the brake leaks ¢ off.” This pre-
vents any long delays to trains if it gets out of order. The brake
is good, cheap, and simple, and much credit is due to the inven-
tor Mr. T. G. Clayton.—English Mechanic.
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Sanitaey Matters.

CARR'S IMPROVED WATER-CLOSET.

The accompanying cut gives a sectional view of a water-closet,
possessing a number of excellent fentures which have gained for
1t a wide reputation and a very general introduction. The manu.
facturer has spared nothing to enhance the serviceability and
durability of this apparatus. The closets are made almost
entirely of china, the use of putty and cement being entirely
ditcarded. The distingui-hing featores of these closets are, the
large quantity of water retained in the bowl, the perfect sealing
of the overfluw, and the ure of an effective seal in the bottom of
the basin, in place of the usnal pan. These closets are some-
what larger than those in general use, on which account the
surface of water retained in the bowl is larger than the opening
in the seat, a feature that has obvious advautages on the score of
cleanliness. The seal at the bottom of the Liowl fitg up tightly
and solidly avainst a bearing, as seen in the cut, thus offering
an effictive barrier against the entrance of foul and unwhole-
some gases from the sewer end of the apparatus—-a feature which
is decididly to be preferred, on the score of safety, to the loosely
fitting paus commenly used, which, even with a waler-seal,

. affurd inadeynate protection from this source of danger.

The operation of the apparatus will be readily comprehended
from the fullowing statements, reference heing made to the en-
graving :  The raising of th: jmll opens the seal at the bottom
of the bowl and discharges its contents, and, at the same tiwe,
the water supply is turned on by the pressure of the lever. shown
in dotted liues against the head of the water fiucet. The water
enters the overflow, and fiom this is discharged into the basin,
copiously flushing it with clean water When the pull is lowered,
the zeal at the bottom of the basin is brough' to its seat, and the
overflow pipe is effectually sealed with the w (ter in the basin, By
this sin.ple arrdngement of parts, without unnecessary complica-
tions in construction, & water-closet is provided that is at once
convenient, durable in service, and sate against the insidious
dangers of sewer gases. Should repairs become necessary at any
time, a duplicate of any part of the apparatus may be obtained
of the manufacturer, Henry Huber (successor to Wm. S. Carr &
Co.), 106, 108 and 110 Center street, this city.

In addition to the above described apparatus, the merits of
which we have briefly pointed out, Mr. Huber, who has suc-
ceeded to the extensive business in general plumbers’ supplies
and sanitary appliances built up by the late firm of Wm. S.
Carr & Cu, manufactures a number of other special appliances,
of which we muy select some for description in future issues. Of
these we mav enumerate the patent ‘‘ Monitor” closets, hopper
closets for factories,’ prisons and asylums, patent swinging
urinals, Carr’s self-closing faucets, Carr’s patent reversibls
pumps, and patent basin and bath supplies aml overflows.

——— P e

Preparations for the Paris Electrical Exhibition are being
made with energy. The general Commissioner proposes to have
600 electric light-centres for the Palace itself, and he calculates
that a force of about 800 horse-power would be required, This
matter has been much discussed, and a circular has been
addressed to possessors of systems of electric lighting, and
makers of steam-engines, with'a view to securing the best distri-
bution, No aystem will have monopoly, as the olject is com-

rison. The exhibition is to have a department of electric toys.
Il“:le various telephone systems will,further, be represented, and
one interesting project is that of placing in the acoustic centre of
the opera a transmitter, sending the music to the Palais de I'In.
dustrie. 1t is alsointended to have a very long telephone circuit,
with powerful transmitter and the condenser for reception ; the
latter gives the speech a force and distinctness hitherto unknown.
Ipterngtional Exhibitions have often given birth to permanent
institutions in the cities where they have been held ; witness our
Crystal Palaceand the Pulais de Trocadéro in Paris. L’ Electricite,
while not looking for a new edifice as a result of the electric ex.
hibition, desires that the event might bear fruit in three ways,
viz, the formation of a society, a library, and a museum ~of
electricity.

PRESERVATION OF THE COLORS oF DRIED PLANTS.—Accord-
ing to M. Storbzl, the slow immersion of the fresh plant in a
boiling solution of one part of salicylic acid in 600 parts of al-
cobol, and then shaking off superfluous moisture, previous to
pressiug in the«usual way between blotting paper, will more
nearly preserve the uatural color than any other method.

MiNing, etc,

T3E ELECTRIC MIDDLINGS PURIFIER.

However simple in outward appearance, a grain of wheat ex-
hibits, when lovked into, a curious complexity of structure,
organically as well as chemiecally ; and the processes now em-
ploved in converting grain into flour are scareely less complex
and curious. Indeed, unless one has made a special study of
modern milling he can have no idea of the many processes of
reduction and purnfication a grain of wheat now uudergoes
between the bin and the flour barrel.

It is doubtful whether any other great industry has daring the
past ten years experienced so complete a revolution as flour mak-
ing. For the previous half century or more, from the day when
Oliver Evans set up the first automatic milling machinery in his
mill on the Brandywine, the industry grew in volume and im-
portance, but underwent no signal or radical improvement in ma-
chinery or processes. The non-progressive period came to an
end about 1870; and since then change, and rapid radical
change I'as been the order of the day, at least in the great mor-
chant mills, which turn out by far the larger and better portion
of Awmerican fl ur.

The causes which led to the era of change were several, chief
among them the conditions and exigencies of wheat growing in

the new Northwest, the development of cheap railway communi-

cation with the seaboard, and the resulting possibility of com-
peting with Austria and Hungary in supplying the flour mar-
kets of Western Europe. The problem was to make good white
four out of the spring wheat of Minnesota, and 1he pr cesses of
milling were revolutionized for its solution. Ty describe in de-
tail even the more characteristic changes in the means and
methods of willing thus brought about does not fall within the
scope of this paper. It is necessary, however, to indicate roughly
the more important of them to enable those of our readers who
are not millers to appr ciate the improvement in milling pro-
cesses to be described and illustrated b-low.,

Structurally the wheat kernel is composed of the following
parts: (1) The light, straw-like, valueless hull, comprising the
three parts called epidermds, epicarp and endocarp, together mak-
ing about 3 per ceut of the weight of the grain.  (2.) The test,
or episperm, which forms, with an underlying membrane, the
inner skin of the berry. This part carries the coloring matter,
and constitutes about 2 per cent of the weight. (8.) The germ
and its membranons expansion, say 5 per cent; uutritious but
not desirable in the flour, since it carries an oil likely to become
rancid and injure the sweetness of the flour. (4.) The central or
floury portion, 90 per cent, composed of starch und gluten vari-
ously combined. The heart is the sofrest and contains the least
gluten. In the successive layers around the centre the propor-
tion of gluten increases outward, the eutire amount varying
with the kind of grain, the quality of the crop, etc., ete.

The old process of milling involved but two distinet ojera-
tions after the wheat had been cleanel—the grinding and the
bolting, or separatiun of flour from bran. Three products were
obtained : fine flour, more or less discolored by particles of 1 and
2; a coarser and more granular part, rich in gluten and dark in
color, called middlings, and bran, more or less mixed with the
other two.

To obtain the largest possible yield of flour the stones were
set close together, or the upper stone “‘low.” With sof",
starchy, winter wheat, having a tough husk, low grinding gave
excellent flour. - With the hard and brittle hulled spring wheat
the flour was mixed with so much fine bran, which could not be
bolted out, that it was unpopular and unprofitable.

The new process was designed to remove these ohjections
to the flour made from Minnesota wheat. The aim now be-
came, not to make the most fine flour and the least middlings
at a grinding, but the reverse ;. it being found that, when
propetly purified or freed from branny particles, the middlings
yielded a flour as white as that from winter wheat and much
stronger, owing to its larger percentage of gluten. The new
method was characterized as high grinding, the stones being set
&0 far apart at first as to granulate rather than crush the kernel.
The stages of this process were four : (1) the granulation of 1he
berry : (2) the separation of the product (* chop " or meal) by
bolting into tine flour from the starchy center of the grain, the
middlings or hard glutinous portions, and the coarser bran : (3)
the pur.fication of the middlings by an air blast, which win-
nowed away the bran mixed with theni : (4) the regrinding and
rebolting of the middlings, thus gettiug a strong, white,
““fauey,” or * patent ” flour.
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Under the stress of competition and the necessity of obtaining
larger and larger yields of high quality flour, through the in-
r-ase of middlings and the more perfect separation of discolor-
10g elements, the still more complicated processes of gradual re-

uction were developed. By this method the aim is to remove
lhe hull as completely as possible with the least breaking, to
Separate the weuL flour of the heart of the grain from the rest,
and to convert the more glutinous Il)arts of the berry into high
grades of flour by slow and gradnal reductions, each time sub-
Jecting the several grades of middlings to successive purifications
and subsequent reductions by means of high grinding, or by
cruhing Letween rollers. 1t thus came to pass that thé work of
burifying nnddlings became the most important part of the
milling uperation, and the purifiers and their appurtenances the
Most conwpicucus and characteristic portion of the machinery of
the flour mll,

The bigher quality of the flour produced justified the greater
Cost and trouble, but the system was not all gain. The fiue flour-

dust blown about the mill, particularly through the systems of |

purifiers and into the settling rooms or dust houses, was soon
found to be as explosive as gun-powder ; and several mills were
Wrecked by the careless hand.ing of lights or by chance spuks
fl‘qm the rolls or stones firing the dust in the atmosphere of the
Will or in the purifiers, The inapplicability of the purifying
System to the swaller custom mills, which constitute numeri-
cally the lurger part of the milling interest, was another thongh
Iiner ohjretion, the chief ol'jections being the extra life and fire
Tk juvolved ; the cost and cumbersomeness of the purifying
tystews ; the power required to operate them ; the space re.
‘Uired for dust houses ; the wastefulness of the system, some of
the finer fi ur being blown away with the bran ; and the largely
Increased complication of the work of flonr makinﬁ.
Impiessed by the prevailing discontent of mii lers, both at
Ome and abroad, with respect to the means of puritving mid-
dlings ju g n'ril use, a young American miller, Mr, Kingsland
Swith, naturally gave much thought to the problems involved.
V'hile making a practical study of the European systems of mil-
Ing in 1876 and 1877, Mr. Smith conceived the idea of using
T:ctivnal «Ieetriciiy to remove the bran, and experimented
¢nough with an electrically excited hard rubber roller to con-
Viuce himself that the matter was worthy of investigation. On
"8 return home, he referred the problem to his friend and
former classmate, Mr. Thomas B. Oshorne, of New Haven,
Whose jnventive talent he hid & high respect for. Young Os-
JtThe, then a student at Y le College, nndertonk the task, an |
1 n short time devised the plan of the desired machine. It con-
inted of a series of hard rubber rolls (vlectrified Ly the friction
of hair, rilk, wool, or ot .er suitable waterial), unler which
Folis the mid Jing were to pass slowly along u shullow receiver,
the Latter Leing 1apidly shaken o as”to .bring the bran to the
l0p.  The expectation was that the particles ot light bran would
b uttracted to the revolving rolls, where they wouid cling nntil
Cairied over a bran receiver into which they - ould be bru-hed.
13 principal donbts wire whether the electrified rolls wonld
Dot ulw atract the floury paiticl s, aud whether tlie material
S'tricted might not be repelled so suickly as to defeat the
denived object. Both these doubts were disipated by t e ac-
to of the first working model of the machine. Tue principle
of g device being happ ly established, Mr. Osborne added the
teexsury attachments, aud had made & working machine with
tWelve rolls, This machine was tested in New Haven about a
{."" ugo, aud from its successful working attracted much atten-
on. "It remaiied to be proved, however, whether the machine
hould be equally efficient in practical use in all sorts of
Weather, Ty gefile this question a machine was plaed in the
Atlappe Mills, Brooklyn, N.Y., where since May, 1880, it has
"¢ run alinost continuously as a part of the mill machinery,
' Coustraetion and appearauce of the electric purifier will be
e clear by the engraving on page 148. The material to
bi l’l_lrlﬁe\l.-—-n.iddli:-ga. bran, and flour dust in whatever com-
h !8Lion—ig received at the further end, and passes slowly under
* rolls ahout-two inches belew. The agitation of the sieves
CRUses the brun to rise to the smifaes, whence the light particles
~2 to the rolls and cling thereto until brushed into a shallow
§I‘ltmj Placed in front of each roll. Meantime the heavy and
tl:’rc"'xenlly mjected middlings descend by gravity and pass
reough the Dolts in the order of their fineness. Traveliing
r‘“ €8 constamly sweep the bran from the gutters into the
. :n receiver on the left sile of the punifier, in which is seen the
"ll ""]‘conveyor. ‘By the tim- the last line of rolls isreached the
#leria] Lay been successively dimivished by the abstraction of
8 bran and the screening out of the several grades of mid.
1hgs, until only » trifling quantity of heavy refuse (if there be

any) is left to pass over the tail of the purifier into the spout
provided for it.

The power required to operate the purifier and generate the
electricity employed is so slight that a man can work the entire
machine with one hand. The trial machine in the Atlantic
Mills purifies over fifty barrels of middlin s a day, and its effi-
ciency appears to be entirely unaffected by lapse of time or at-
mospheric changes. The machine occupies a space nine feet long,
five and a half feet high, and three feet wide. The proprietors
of the mill say that it works equally well on spring aud winter
wheat, and on all grades of middlings, and absolutely without
dust.  Dust-house material, when passed through the electric
pur fier, yields fully half its weight of fine flour and middlings
suitable for flour. :

This aloue would eff-ct great economy in the working of large
mills employing air purifiers. Compired with the best air puri-
fiers in use, by weighing materials and products, the difference
in favor of electric purifying is found to be from six to eight per
cent. The saving of space and power is even more remarkable,
the extra yoom required for air purifying and the power needed to
drive the machinery and supply the blast being equivalent to one-
tenth the capacity of a mill ; in other words, without any ad-
dition to the power employed, the output of a mill may be in-
creased ten per cent. by the introduction of electric purifiers.
For ex .mple, the Atlantic Mills have a maximum capacity of
700 barrels a day, and average 600 barrels. The space save by
displucing the air purifiers is 2,500 square feet. At the same
time the engine is relieved of work requiring 22 horse power, now
employed in driving the fans and other purifying apparatus.
The power saved by electric purifying will easi y grind 60 bar-
rels a day, and the space saved will amply accommodate the
stones and other machinery required toincrease the average out.
put to 660 barrels a day. .

In dispen~ing with the use of air blasts, there is no possihility

of filling the air of the mill or any part of it wjth explosive
starch du<t, and the serious problem of insurance is thus
matezially simplified. With the source of hazard removed the
excessive rates charged for insuring flour mills would be uneces-
sary. ,
Tuking into account, therefore, the great saving in cost of ma-
chinery, in power required, and in space ; the more rapid action
of the bolts since the material meets with no resistance in pass-
ing throngh the meshes ; the more perfect s=paration of the bran
from the flour produets ; the diminished waste ; the fewer pro-
cesses roquired to achicve a viven result ; the diminished fire
risk from the absence of dust; the great simplfication of the
work of milling promised by electric purification aad the pos.
sible increase in the capacity of mills, the new system can
scarceiy fail to weet with immediate attention if not favor at the
hands of progressive millers. To those operating custom mills,
it seems to offer especial advantages, since it makes possihla the
conversion of grain in small distinet lots into new process flour,
giving each customer his own.

Th- nltimate importance of the new system, if wider applica.
tion su-taius the promise of its performance hitherto, must be
enormons.  Onr annual wheat crop is equivalent to something
like 100,000 000 birrls of flmr.  The proprietors of the Atlan-
tic Mills say that, * after making all allowances and reductions,
we estimate the saving in material alone effected bv the electric
purifier to be at least 10 cents on a barrel of fl :ur, wheat being at
y Tesent $1.20 per bushel. By this estimate, the saviny of material
in milling & year's crop of wheat would be $1 0,000,000, and this
ixbut one of se-veral savings made possible by electiic purifying
over purification by air blasts and the machinery now in use,

Little needs to be said in explanation of the detail illustra.
tions, which tell their own story. Fig. 2 shows very clearly the
appearance of che bran as it leaps from the sieves and clings to
the rolls. The adhering bran is brushed off when it reaches the
sheepskin cushion, whizh lightly touches the top of the roll to
electrify the hard rubber. The bran trongh in front of ,the roll
has been omitted, to show the behavior of the bran more clearly.
Fig. 8 shows the tail of the purifier Lroken, to expose the shoot
for the tailings and the spiral conveyor further in, by which the
several grades of midulings are conveyed to their respective de-
livery spouts. .

The Smith-Osborne patents for this process of purifying mid-
dlings are owned by The Electric Purifier Company, of New
Huven, Mr. John Rirce, General Manager. New York office, 17
Moore street.—Scientific Americin,

————fr—-.

A telephone line has heen set up between the Exchange and
the Market of Minet el Barseal, at Alexandria, in Egypt.
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Action of Electrified Roll on Bran.
ELECTRIC MIDDLINGS PURIFIER.

END OF PURIFIER BROKEN AWAY TO SHOW MIDDLINGS CONVEYOR AND TAILINGS 8POUT,
ELECTRIC MIDDLINGS PURIFER.
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B THlorh and Caxpentry,

THE CORROSION OF BUILDING STONES.
By W. MarTtaiev WiLLiams, F.R.A.S., F.C.S.

About fifty years ago two eminent French chemists visited
London, and rather *‘astonished the natives” by a curious
fashion which they adopted. They wore on their hits la ge
patches of coloured paper. Coming as they did from Pars,
many supposed that this was one of the latest Paris fashions, and
the dandies of the period narrowly escaped the compulsion to
follow it. They probably would have done so had the French.
men shown any attempt at d-corative shapinyg of the paper.
The reason why they neglectrd this was thit it was litinus
paper, and their object in attaching it to their hats was to test
the impurities of the Londou atmosphere.

Blue litmus paper, as everyhody knows now-a-days, turns red
when exposed to an acid. The French chemists tfound that
their hat decorationy clfanged colour, and indicated the pre-
sence of acid in the air of London ; hut when they left the metro-
polis and wandered in the open ficlds their blue litmus paper re.
tained its original color. By using alkaline paper they conrrived
to collect enough of the acid to test its composition. Tuey
found it to be the acid which is formed by the burning of
sulphur, and attriluted its existence to the su'phur of our coal.
ﬁt this time the domestic use of coal was scarcely known in

aris.

Subsequent experiments have proved that they were right ;
that the air of London contains a very practical quantity of
sulphurous and sulphuric adids, and that tney afe due to the
combusticn of that yeliow shining material, more or le<s visible
in most kinds of coal, and wkich has been occasionally supposed
to be gild. It is iron pyrite , a compound of irun and sulphur,
When heated the sulphur is separated and burns, preducing
sulphurous acid, which exposed to moist air gradually takes up
more oxygen and becomes sulphuric acid, which in concentrate |
solution 1s oil of vitriol. In the air it is very much ailuted by
diffusion, but is still strong enough to do mischief to some kinds
of building materials, :

In manufacturing towns, such as Birmingham and Sheffi-1d,
the quantity of this acid in the air is wuch greater than iu Lon-
don, and there its mischief is consequently more distinetly visi-
ble. The church of St. Phillip, which stands nearly in the mid-
dle of Birmingham, and is surrounded by an old church-yard,
was 80 corroded by this acid that the stone peeled away on all
sides, and its condition was most deplorable. The tombstones
were similurly disintegrated on their surfaces, and inscriptions
quite obliterated. It became so bad that a few years ago restora-
tion was quite necessary, and it was newly faced accordingly.
Some of the old tombstones that are preserved may still be seen,
and their peculiar structare is well worthy of study. They dis-
play a lamination or peeling away due to unequal corrosion, cer-
tuin lay :rs of the material of the stone having been evidently
eaten away more rapidly than others. Anybody visiting B.r-
mingham may easily examine these, as St. Phillip’s churchyard
is situnted between the two railway stations of New Street and
Snow Hill, and is but two minutes walk trom either.

Other stone buildings in the town have suffered, but in very
different degrees, and some have quite escaped, proving the ne-
cessity of careful selection of material wherever coal fires
abound. In Birmingham the action of coal fires is assisted by
other sources of acid vapour. The process of * pickling” brass
castings, ¢ e., brightening tieir su:face by dipping first in corm-
mon nitric acid (** pickle acky ”’) and then in water is attended
with considerable evolution of acid fumes. Besides this very
widespread use of acid, there are several chemical minufactories
tgat turow still more acid into the air immediately surrounding
them, .

Asan example of the action of the atmospheric acids of Lon-
don upon building stones, I have but to name the Houses of Par-
liament, which have only been rescued from superficial ruin by
the restoration of certain blocks of stone, and various devices of
siliceous aud other washings that have been carried out at great
cost to the nation. That such an unsuitable material should have
been use is disgraceful to all concerned. The ruin commenced
before the huilding was finished. At the time when its erection
commenged there were abandant evidences of the ruinous action
of London atmosphere on some kinds of stone and the capability
of others to resist it, for some of the oldest buillings in the midst
of the city show scarcely any sigus of corrosion.

The Birmingham and Midlaud Institute was established and
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in practical operation a f-w years before the present nohle huild-
ing was erected. 1 was the first teacher there and conducted the
Scisnce classes in the temporary vremises in Cannon street. Hav-
ing observed with some interest the disintegration of St.
Phillips’ Church and other bu.ldings, I was auxious for the
saf -ty of the new institute buildings, an. accordingly made some
experiments upn the material proposed to he nsed by the ar-hi-
tect. The method of testing that 1 adupted was very simple,
and as the practical result has verified my anticipations I tuiuk
it might be adopted by others.

Furstly, [ immeorsed some lumps of the stone in moderately
strong soiutions of sulphuric and hydrocholoric acids respective-
ly, and ohserved whether any visible action occurred after some
days. There was none. I then rougily tested the cra-hiug
pressure of small samples in their natural state, and subjected
similarsized pieces to the acils. [ found that th-re were no evi-
dences. of internal disintegration after several days immersion,
and therefore inferred that the stone would stand the acid vapours
of the Birmingham atmosphere. This has been the rase with
that portion of the buildiug thit was built of the material I
tested  As I know nothing of the material which is used for tie
extension of the buinling uuder the preseut architsct, I awm un-
able to make any forecast of ity probible durabilury,

Thu experimenty I male at the time named with this and
other building materials ju-tified the corelusion that the worst
of all mterial for exposure to acid atmospheres is a saudsione,
the particles of which are held together by lime toie, or are
otherwise surroun-led by or intermingl-d with limestone ; and
that the best of ordinary material is a pure s lstone quite treée
from lime. [ do wot here cousider such luxurious mazerial as
granites or porphories.

Compact li nestone, such as good homogenous marble, stands
fairly well, although 1t is slowly corroded. The corrosion, how-
ever, in this case, is purely superficial and tolerably uniform. It
is a very slow washing away of the surface, without any disiu-
tegration such a3 occurs where a small quun ity of limestone acts
as binding material to hold together a large quantity of siliceous
or sandy material, anl where the agglomeration is porous, and
the stone so laid thit a downward infiltrati \n of water can take
place ; for it must be remembered that althuush the acid origi-
nally exists as vapour in the air, it is taken up by the falling
rain and the mischief is directly done to the stons by this acidi-
fi:d water. This, of course, is very weak acid iudeed. That
which I used for testing the stone was many thousanl times
strouger, but then I exposed the stone for only a few days.

As ahove stated my experiments were but rude, but | think it
would be quite worth while to construct crashing ap »aratus capa-
ble of registering accura ely the pressure used, aud to operate
with standard solutions of ucid upon carefully squared biocks of
standard size, and thus to make comparative tests of various
samples of stone when competitors for building inaterials are
offered.  In the case of the Birm ngham and Midland I.stitute
building there was no such competition, the choice was left en-
tirely to the architect and my examination was conducted upon
simply the material already chosen with the intent of protesting
if it fuiled. As it stood the test I mer:ly reported the action in-

formally, no action being demanded.

————e P e

WOODEN BOILERS.

The almost incredible feat of m king steam boilers of wood
was accomplished 76 years ago in Puludelphis, where they were
used to turnish steam to the pumps.for pamping up the river
water for the use of the city water works. They however lasted
only two years, when it became so diffi:ult to keep them steam-
tight that they were abandoned for iron boilers. How was it

ossible to heat water in wooden boilers ¥ It was accom&»‘ished
gy having an iron fire-box 12 feet long, 6 feet wide and 2 feet
deep, placed ingide a rectangnlar wooden chest, 14 feet loug and
9 feet square, made of plank nearly half a foot thick, securely
bolted together by iron rods passing through the planks, The
iron fire box had 8 vertical flues of one foot in diameter, through
which the water eirculated, and around which the fire acted, and
passed upward and through an oval flue, first above the fire box,
carried from the back of the boiler to near the front and back
again, when it passed out into the chimm?'. It was expected

y O

that these boilers would be very economical, on account of tl_:e
non-conducting property of wood ; and so they were to a certain
extent, as the boilers did not need auny protecting covering
The leakiness, hoxever, eatirely counteracted the o.her advan
ages, and the system had to be abandoned. '

N —
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Fine Arts.

GOBELIN TAPESTRY.

Hand-made tapestry may be ssid to have died out about the
commencement of the seventeenth century, but tapestry made
upon the loom is still in’existence at the Gobelin manufactory
in Paris, and at Windsor, in England. Since attention has been
80 much directed towards ancient needle work, the old hand.
made tapestries have been thought woithy of revival, and the
work has been so arranged as to come within the compass of
ladies’ ornamental needlework. Without, therefore, emulating
the vast dimensicns of the ancient tapestries, or rendering the
work tedious by the time required for its execution, full direc-
tions are given for reproducing the Gobelin tn;fstry, it being
felt that the novelty and quaintness of the work will be fuily
appreciated.

Like the true Gobelin, the work is execnted from the back,
and can he made either of purse silk, filoselle, or single Berlin
wonl. The latter with bold patterns, should be selected by all
beginners until the minuti@ of the work is understood. A
strong wooden embroidery frame, with webbing up the sides, is
reqaired for the wool work, while small ones also with webbing
At the sides are sufficient for the silk. The frames used for
Guipure d’Art, and cov. red with silk, are large enongh for
many pieces of tapestry. The patterns chosen are the same as
are used for cross stitch on lin n or Berlin detached flowers
sprays, or landscape patterns ; the first named being the easiest,
should be chosen to commence with. The frames are set up and
the work is »im lar, whether done with silk or wool, the differ-
¢nce being in the coarseness of the execution. The frame being
ready, cords are carried backwards an-l forwards from one piece
of webbing to the other. These cords should be of fine, well-
made whipcord, and should be laced in closely together and per-
fectly parallel. They take the place of canvas in ordinary wool-
work and bear the stitches, therefore it is of vital importance to
the work that they should be put in at ¢ven distances, close to-
gether, and tightlv stretched. Their number must be the same
a8 the number of lines required in the pattern, therefore they
must be counted and caretully arranged.  Whipeord is used for
the wool ; very fine twine for the silk tapestry.

Commence to work from the bottom of the frame at the left
haud side. Thread a wool needle with a shade of gronnding
color, and tie it on to ti e first cord, bring the wool up ever the
cord. Put the neeldle in over and under the second cord, and
bring it out forming a loop on that cord with the wool, and so
that the returning wool crosses over tae wool coming from the
}‘nttom cord ; then muke another stitch on the right of the one
Just formed, and on same cord. These two loops count as one
stitch ; they must be always drawn up evenly and close together.
The next stich i= madeon the third line in the same way, and so
on until every line of cord has a stitch upon it, and the top
of the frame is reached. The wool is then faustened off, and
another line commenced from the bottom, and close to the first
made one. The appearance on the right side (the work being
executed on the wrong) is hike the tight loops seen in carpets.

or groundings, one shade of color is carried straight up the
work, but designs of various colors have to be more carefully
treated. It is necessary then to thread a number of needles with
the shades of color, to secure them, and work them in in their
Places, carrying the wool along the work where not required,
Putting it in and muking a stitch, and then carrying it on again
until the top of the frame is reached. It will be easily understool
that each shade of color will increase the difficulty of the work,
aLd therefore, it is advisable to commence with bat few. When
8ilk Gobelin is worked, the silk need not be threaded, but suffi-
cient for one line should be wound upon a thin fine card, and
that passed through the cords and the loops so mde, as th silk
on the eard will keep fresher than when threaded. 8ik work
10 Gubelin is very beautiful, the variety of shades and the num-

et of stitches used coutributing to give it a soft and pleasing
Appearance ; but the work will be more useful when executed
With wools, as it will form & change to cross stitch, will be as
d'{l‘uble, and, as it is executed from counted patterns, it will be
Within the compass of everyone. Gobelin will form excellent
Cushions, fender-stools, mautle and table borders in wools, but
Will need juining where long lengths are undertaken. The silk

ubelin is useful for hand screens, bags, . pincushions, and for
8quares in chair backs alternately with heavy lace.

Another plan for imitating Gobelin tapestry with silk is only
Practicable for small articles, such as necktie ends, bags, hand
Screens. It is done on the right side and the stitches taken over

e knitting needles. The patterns are the same as before

—
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described, the pins taking the place of cords. A silk or satin
foundation stretched on a frame is necessary, and the pins tacked
on to this close together with strong tacking threads. The
embroidery silk is brought from the back of the material, passed -
over the knitting needle and returnel to the back, and passed
over the needle aguin close to the first place to complete the
stitch. Two or three stitches of the same color close together
on the same line may be done at once, but the tendency of the
work should always be upward from the bottom line to the top,
and but little deviation from this rule allowed. The material
being the ground, only the pattern is worked. The uneedles
should not be large, as they are withdrawn, and, if big, leave
lonps too long for beanty. When the pattern is finished, paste
the back of the work with emhroidery. paste, aud leave the
needles in position until this is thorougnly dry, then pull them
out. The work may then be further enriched with a line of
gold thread couched round every portion of the outline, should
the design be an arabesque. If both sides are shown, as in a
necktie, a piece of silk should be laid over the back part, but
this is not otherwise necessary. —4merican Cubinct Maker.

AN ARTIST'S IDEA OF A HEATING STOVE.

We show in the accompanying cut a perspective view of a
stove designed by the late Alfred Stevens, one of the most
eminent of English sculptors. His work can be better valued
now than it was in his troubled life-time. The genins of a
sculptor, some of whose work has been not uareasonably compared
with that of the great Michael Angelo, was but half understood
by his countrymen, who ailowed him to sacrifice his hard-earn-
ed savings and indeed his life in th- artempt to complete a pub-
lic monnment for the execution of which Purliam-nt had voted
an insufficient appropriation. We speak of his great work, the
memorial to the Duke of Wellington, designed tor St. Paul’s
Church-yard, London.

Alfred Stevens was born in hnmble circumstances in Bland-
ford, Dorsershire, in 1817, his father being a painter of signs.
As a child he showed remarkable talent for painting, aud at the
age of sixteen, through the liberality of a friend of the family,
was sent to Florence 1o stuldy the works of the old masters, and
of Silvator Riss, especially. Later he entered the srudio of
Thorwaldsen in Rome, turning his attention to plastic art, and
remaining with that master several years. At the age of twenty-
five, so well hal he improvel his opportunities that he returned
to his native village with the feelings, talent and expression of
thought, as well as the practical methods, of an Italian of the
Midd!e Ages—a Pisano or a Ghib-rti. He settled in London,
awl tauzht at the art school of Somerset House. He removed
to Sheffield in 1850, execnting decorative work in iron andsilver
for manufacturing firms of that city. For many years he did
valuable service to domestic art by designing innumerable de-
corative ohj-cts of daily use, nearly all of which were dis-
tinguished by the finest taste —decorations prop-rin metal, stone
and marble, to +ay nothinz of works of higher pretentions, with
which the names of maunufacturers rather than of the real de-
signer were associated. Thus his best years were consumed in
making the reputation of others. While working for Hools &
Robson, in London, he produced for them stoves, ficeplaces and
fenders of admirable design, which made the fortune of the firm
at the great exhibition of i851. Thousands of Londoners pass
examples of his work almost daily, without knowing to wnom
they are indebted for them. It was he who desigied the ad-
mirable bronze doors and the portal of the School of Mines, in
Jermyn street, and the little s-jint lions on the iron posts be-
fore the grille of the British Museum, as well as the very hand-
some grille itself.

Stevens received from the government the comnmission for his
Wellington Memorial in 1857. Fourteen thousan i pounds was
the sum voted for .ts execution. But it was inadejqu ite, and was
exhausted loug before the completion of the work, which, in-
deed, was never finished, althongh it is understood that it re.
mains in such a condition that it could he easily completed.
Eighteen years after Stevens began his Wellington Memorial,
during which time he was censured for his delays and suffored
much disappointment, his career was suldenly closed by an
artack of apoplexy, brought on by worry and overwork. Thus,
what was to have been the crowning glory of his L.fe proved to
be his financial ruin, and indirectly the canse of his death.

The stove which we show is one which challenges attention as
ful: of most pleasing suggestions. 1t is shapely, sabstantisl, and
in every way richly ornamental. The front is mostly open,
holding an ample grate inclosed by a border of ornament in
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DESIGN FOR A STOVE, BY THE LATE ALFRED STEVENS.

keeping with the character of the sides. We do not say that it j let this kind of thing severely alone.

perfectly conforms to our ideal, for the human figures seems to | stove shown in our illustration is prac
us out of place in rssociation with the idea of high temperatures. | but it will cost probably twice or three times as
To give such a d-sign as this its full value, it should be copper | as it would to cast an equal number of
Plated and bronzed, the oxide being buffed off from the projec- | average wood patterns. The patterns wil

As a casting in iron, the
1t ‘can be made,
much to make it
ounds of metal from
cost vastly more, and

tions to give a pleasing effect of high lights and emphasize the | the man who should try to make *a line" of such stoves and
modeling. So treated, it would be beautiful, and if such stoves | run them in competition with anything else in the market, or
conld be bought, even at high prices, we shonld find a new de. | to change them from year to year, would be ruined. Se he would

mand of which the trade never
Is such a design as this
it is acceptuble as to its a

practicable—supposing, of course, that
rt features? Inu one sense, yes; in an-

ears at present. be if, seekiug art, he failed to reach it.
abgolute as a pretentious attempt at a
ignorance, by bad taste or by a saerific

There is no failure s0
rt which is spoiled by
e of beauty to the me-

other sense, no. ‘It ismnot a stove of the kind which could be | chanies of construction. The sheet-iron figures of Justice which

pushed for a large sale among retailers, nor one in which the
" price could be made low te compete with some rival stove of the

-same clags. It could not be weighed np and sold at so much a

surmount so many of our court houses
are simply abominations whick mak
wonder that Providence, in its i

are not art work. They
e the jndicious grieve and
nscrutable wisdom,

rmits

pound. If made, it would have to be handled, valued and sold | such things to be. We warn the trade against this kind of art

as a work of art.

requires extra care
must be sold on a very
stove or base burner.
those who ure not pre

1t is & new line of business entirely, and
pared for something new would do well to | Press.

Such a trade is not open to everybody. It.| which is likely to originate in anything but an intelligent study
and skill in production, and such a stove | of the principles of design. It will be neither fish, flesh nor fowl.
different basis frcm the average open | Better a thousand times than this a continued adherence to
styles which make no pretensions to art.—Mining and Scientific
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LAVATER'S APPARATUS FOR TAKING SILHOUETTES.

We reproduce, as a historical curiosity, an apparatus which
Was formerly much talked about, obtained a great success, and
attracted the attention of savants and of physiologists, but which
18 entirely out of use at present. . .

Lavater, in his celebrated work on Physiognomy, describes it as
an accurate and convenient machine for drawing silhouettes. The
Sngraving represents the apparatus so well that it is not neces-
8ary to enter into a-minute description of it.

** The shadow,” says Lavater, * is projected upon a fine paper,
Well oiled and dried, and placed behind & piece of plate glass,
Supported in a frame attached to the back of the chair. Behind
thig glaas the artist is seated ; he holds the frame with one hand
and draws with the other.”

SPECIMENS OF SILHOUETTES OBTAINED BY LAVATER.

The proportions of a silhouette, on the authority of Lavater,
must be judged principally from the length and breadth of the
face. ‘A correct and well proportioned profile should be equal
in breadth and height. A horizontal line drawn from the point
of the nose to the back of the head (provided the head be erect)
should not exceed in length a perpendicular line which extends
from the top of the head to the junction of the chin and neck.
All of the forms which deviate sensibly from this rule are so many
anomalies.” . .

In support of these observations Lavater gives a number of
specimens of silhouettes, and insists unon the conclusions which
he deduces from their study. We give five of these specimens.
In No. 1 Lavater sees an upright soul, an even temper, taste and
frankness ; in No. 2 the contour of the nose carries the infallible
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mark of a good temper ; in No. 3 we have clearness of judgment,
This science of physiognomy appears puerile to us. 1. may have
afforded an agreeable recreation, but nothing more in a scientific
point of view. Lavater nevertheless obtained a great success in
Europe. A crowd of persons flocked to Zurich to see the cele-
brated philosopher and demand of him the secrets of their
character and even of their destiny. Lavater with uncommon
sagacity was seldom deceived in his judgments: it was thus
t' at he divined the characters of Necker, Mirabeau, aud Mercier.
The impartinl historian must acknowledge that 1f the work of
Lavater is vague, uudecided, and sometimes errs in the domain
of the imaginatien, Lavater himself was a man of lofty spirit,
faithful to the grand principle of morality. With the idea of
unmasking character, and opening the human soul, as one wonld
a book, to inquire iuto its depths, he produced a great sensation
aumong his contemporaries.—La Nature.

——

MaxgiNg PLASTER Casts IMPERVIOUS To WATER.—Snme
time ago the Prussian Minister of Commnierce and Industry offer-
ed a prize for the best method of treating plaster casts so as to
render them impervious to the action of water. It is well known
that at present plaster casts, when exposed to the action of the
atmosphere, speedily lose their sharpness of outline by the sol-
vent action of rain water, besides in a short time beroming soil.
ed by the lodgement of dust in the pores of the plaster. For
these reusons, this material, otherwise excellently adapted for the
multip'ication of the costliest and most finished artistic objects,
15 quite unfitted for exposure to the atmosphere in the jarks,
gardens and poblic places where it would be exposed to the ac-
tien of the weather.

Th:: object of the off r of the Prussian Minister ahove alluded
to, was to obtain a process that would do away with these ob-
Jjectionable qualities that at present limit the utility of \Plaster,
and to deveiop if possible a procedure or method of treutment
which would render objects of plaster practically independent of
atmospheric influences of deterioration. This desirable object,
it appears, has been attained by Dr. R-issig, to whom the prize
offered by the alove named official was lately awarded.

Dr. Reissig’s procedure i:as for its of ject the tw: told purpnse
of providing a surface upon the plaster which should not wash
away, aud which at the same time should prevent the entrance
of dust, so that the cbjects could be readily cleaned from time to
time by washing. He proposed two methods by which these ob-
jects may be sccomplished :  First, by ecnverting the plaster
surface into sulphate of baryta and carbona:e of lime by treat-
ment with baryta water ; or, second, by converting it into sili-
cate of lime by treatment with silicate of soda or potassa. Tue
first process is described as being the simpler and cheaper ove,
It depends on the fact that plaster of Paris, a hydrous sulphate
of lime, is converted by the action of Laryta water into the sul-
yphate of baryta—a totally insoluble substance—and caustic
lime, which lust is speedily changed, by contact with the air,
into carbonate of lime.

In carrying out the process, the author recommends the im-
mersion of the pla-ter ohjects, which should be quite clean, in a
tolerably concentiated Lath of baryta water, in which they
should he permitted to remain for from one to ten days, accord-
ing to the thickness of the water-proofed surface that it is desired
to obtain. After removal, washing off with lime water, and
wiping off with white cottou or linen rags, the oljects are to be
left todry. They are then thoroughly water-prooted. They are
still, however, porous, and therefore liable to speedy deteriora-
tion on exposure fiom the lodgement and absorption of dust, etc.
To remedy this, Dr. Reissig coats the water-proofed articles with
an alcoholic soap solution. This penetrates readily into the pores
of the plaster, and the evaporation of the alcohol leaves behind a
layer of soap which fills up the pores, and when washed, the soap
is converted to suds, with which the dust is readily washed
off. :

A rusLic meeting of Dublin citizens has heen held at the
Mansion House, to consider the question of the site of the pro-
posed science and art museum. A resolution was passed request-
ing the Government to carry ont the proposal as speedily as
{)osuible. The suitability of the Merrion Square site, or a site
retween Kildare Street and Merrion Square, was debated ; but
a resolution in favor of the Kildare Strect site was adopted, and
it was resolved that the Government he requ-sted to open up a
new street (rom Kildare Place to the Green, so as to give the
building a southern aspect. Such an institution has long heen
an acknowledged necessity in the lish capital and we trust that
the recommendation will be canied out.
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TECENICAL EDUCATION,

We have heretofore given, in connection with the sketch pf
Mr. Cooper’s life, a particular account of the Cooper Union, in
New York, an institution specially devoted to the **advaunce-
ment of science and art in their practical uses in life.” )

This institution is one of those distinctively American insti-
tutions to which we wish to call the attention of all interested
in education in the country. It affords an example of a tech-
nical school, the ~pirit and general methods of which ought to
be embodied in our common school systems.

A technical educativn, simply means a practi~al knowledge
and training 8o acquired us to enable the stulent to enter upin
the immediate practice, while at school, of those methods and
usual results which make up the various oeenpitions, professions
and trades in which men eugage * for a living.” It dev=lops
and involves personal independence and seif-snppmt in the
young while still at s«chool. Tais may seem a d fficnlt probl: m
to solve; and, at first, can be approuched approximately. But
the pupils of the Cooper Union, in the Female Art Schonl alone,
earned for themselves last year over $10,800 out of the very pro-
cess of instruction. Most of these pupils are engagel in self'
suppurting occupations, in the various stores anil workshops in
the city, and come ouly in the evening for instruction ; yet they
learn about as much as do ¢ College students,” who are wholly
dependent upon others for support.

The difference is, that boys ate sent to college ; but they come
to the Cooper Union.

The American people need a system of common schools, lead-
ing up from the simplest methods of training the infant mind
for usefulness, to the complete mental prepiration required for
solving even the most complicated and difficult problems that
can be set hefore 'he human mind. Bat all these schools, ex-
cept the *“ Infant Schools,” can, in a great measure, amd shoul l,
he made seif-supporting through the products of the work of the
pupils in their very process of study. Even translations of Greek
and Latin, if properly made, can be turned to account in some
‘“ literary magazine,” and the test of practicab:lity can be con-
stantly appiied so that every kind of knowledge, study, or
course of training, shall be made to do present service in society,
and be *“ made to pay '’ —in the common phrase, What i« the
use of asking a pupil : * How many barleycorns will go around
the earth 1" when the store, right next to the school-house,
furnishes a thousand useful problems for his arithmetic §

“What an injury it is to the independence and even self-re-
spect of a young person, that hving spent five, six or eight years
in ‘*a course of study,” and *“having graduated,” he must
needs, as he stands trembling on the verge of actual life ohliged
to earn his own living, but not knowing a single occupa’ion of
skilled employment, now seek to find somebody who will teach,
employ and at the same time pay him to be useful in socirty.

Ought not this to be done at the very start, without waiting
till the boy or girl is 14 or 16 years old 1

To teach, to employ and to pay at the same time—this is the
problem that must be solved by our system of American common
zclhools. Let the American people ponder over this great pro-

em.

Such a system of common schools, academies and colleges a8
we now have, is calculated to buill wp certain intelligent an
wealthy classes, and leave the mass of the people ignorant and
dependant. The poor, below a certain level which includes 8
large majority of the people, ¢in gain but little or nothing that
18 practical out of these institutions of instruction wherein the
mind of the pupil i« trained without employing his hands, or his
hands employed without producing any us ful or paying result-
The *“ old apprentice system” was better than that.

Since that system has passed away by the introduction of ma-
chinery and a * new order of things,” we must interweave its
spirit and design into our system of common schools. Let this
system be divided into three grades, schools of agriculture,
schools of mechanics, and schools of the five professions, viz. *
the teacher, the physician, the lawyer, the minister and the
statesman,

The professional schools should receive their pupils as gradu-
ates from the schools either of agriculture or mechanics. In eac
ot the schools the object must be to teach; but to teach so as t0
employ ; and to employ 80 as to earn something towards self-
support. This is the fandamental idea of a * Technical Educs*
tion.” The * Manual Labour Schools,” so called, have aime
atthis idea, but have carried it out imperfectly, and being 0

—_— e
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Vldlopsly confined to the poor, they have failed to stand against

€ Tivalry of the common system, where no such distinctions
are mage,

Our system of * Technical schools” mnst draw their resources
Tom the whole wealth of the commonwealth, They must draw
Within their reach esery child of the land by a compnlsory ard
Yet a free education. They wust have a ¢ beginning, a middle
"d an end ’—and the end must be the firt ng of hu nan bheings
oF the practical conduct of a useful, a noble anud a happy hfe.
i “ter Conper, the venerable fouuder of the Cooper Union, says,
" hiy “open letter”” addressed to President Hayes, * Let us
L’""Uﬂte wnd jnstruct industry all over the land, by founding,
lsnder national, state and wunicipal encouragement, indu-trinl
Chooly of every kind that cau advunce skill in labor, *¢ We
Beed the jndustrial school of art and science, and it should be
Made the duty of the local governinents to provide a practical
“ducation for the mass of the people, as the best method ol

mﬁ"‘"{‘anteemg to every State, a Republican form of govern-
1t

i A writer on this subject, well says, *The increasing poverty

the masses, the decay of public heslth, the decline of private
and pallic virtas and simplicity of life, the warnings of the
Uest men and women of the ‘nut'on—all alike proclaim the
"' Cessity of educating the head and the hand tog: ther, and thut
'8 13 the great need of the nation. It will not do,” he adds,
. 0 say that children have nn time to study snd work at a
Tade s for the success of the *“half-time system ” is already too
%ell establishe |, The Hon. Mr. Newell is right in maintain.
'bg that the time given to the tricks of spelling, mental arith-
“Uie, grammar and geography, could be applied to much better
p"rm~l'8."
4> to the cost of In-ustrial and Technieal education, it can be
Made the cheapest as well as the noblest investruent of the na-
lon.  For a sniall outlay, not ¢xceeding thirty dollars a year on
*4ch student appre ntice, we can put skill aud productiveness in
' or her for life ; raise labor to intelligence and position,
Spread industry to every man, woman and child in the com.
:"“mty, aud strike a destructive blow at the pauperism, drunken-
i""‘s» Vice, erime, disease and insanity that are now undermin-
g the life of the nation. We need un entire revolution in the
Spirit, the methods and the aims of our common school system,
a 0 eminent educator, near Boston, told the writer a few days
xg"'} that the ¢ High School for Girls” in Boston was proved by
tatistics to have contributed to the prostitutes of that city to a
‘Brte that called attention. Why ! One would suppose that
ih It snperior education would lift them out of that sphers of
> e. The answer was: * At their graduation the girls know
Othing by which to earn their own living, except to teach in
1 ® methods they have been taught. If they have no taste for
'8, or if they fid the market for teachers * overstocked,” they
,“St earn their living somehow else. Whoever employs them
28 to teach them alro, and lose money at first in supporting
we"! till they have become useful. The girls have learned to
ot *pise “‘ungkilled and servile lahor,” and they can practice none
Pl How can they drop into that class after their education ¢
mi*zltlerml by designing men, solicited by bad examples, in the
o 8t of the refinements and innocent pleasures for which they
UK ; pushed on by absolute want and “hungr) for life”—is it a
n°}ldvg that many of these “highly educat-d’’ but simple crea-
= yield 1o the seductions and delusions of vice ?”
i he chief element in this sad story is the want of any indus-
au:‘i capicity above the ‘‘ unskilled and servile forms of labor”
the “ hunger for life.”
par, ur commeon school system is fit only for those children whose
:O'n“"ts can support them till they can support themselves hy
%ho"lﬁklllrd employment which they learn outside of the
ot ©1s. These schools create a class whose minds are filled with
llr:’ Principles and *“ notions " called knowledge, which can be
Wl ‘ed to little or no practical use in * getting a living,” and
a(:; levolt agiinst any servile form of labor. It is equally true
or ﬁfl!mst'chnldn-n have to leave school hefore the age of twelve
su teen in oider to eurn their own living : the parents cannot
PPort them. These make the ready material for the criminal
‘! pauper clasges,
rkfew statistics will here illustraté the bearing of this re.
formThe statistics of ths House of Refuge or Society for the Re-
thatahop of Juvenile ' Delinquents, in New York, (1878), show
eom uring the past year, althongh the total number of children
ina m‘ltted to the care of the Society was less than the preced.
it the percentage for actual crime was larger. Out of 699 com-
ai‘”"‘tﬂ. 344, or nearly one-half, was fur crime ; while the re-
Tuler were vagrants, truants and disorderly characters. The
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majority of the offenders were between the ages of eleven and
filteen vears, the average of all the children committed being
eleven years, ten months and twenty-seven davs

““The statisties also show that among the chiliren committed
during the past year, were 78 between the ages of seven and ten
vears, Of the eriminals, the majority were sent (rom the Police
Courts and Courts of Special and Geueral Sessions in the citv.”

¢ A carelul examination was made of the ante: dents of 523
out of 699 cases, und the following results were found: Four
hundred and seventeeu resided in tenement houses and shanties,
56 in private honses, and 55 had no recognized homes. Of these
it was ascertained that in 314 cases the homes were comlfortably
furnished, while in 146 other cases the homes were destitute of
those ordinary comforts which would tend to make the happy
ones for children. The social condition of the fami'ies is an.
other interesting point. In nearly four hundred cases the par-
ents were living ; in thirty cases the parents had separated.

¢ Of the total cases mentioned, there were 44 whose parents
had other property besides that of Lous-holl furniture, aad 333
cases Where the parents had ouly household furniture.  The re-
cords of the habits of the children before commit nent to the
House of Refuge show that earlv influences have much: to
do with making thieves and other eriminals. Of the chil iren in
the House of Refuge at the making up of the last statistics, only
82 attended school regularly—tlormning a verv smull perc-ntage
of the large number who attend public schools—while 405 never
went to school, or did xo veryirregularly. Previous to commit-
mrl-nf’129 were habitually employed, while 391 were habitual y
wle.

Thesa statistics show that ‘“ poverty and ignorance are the
parents of crime.’”  But it is not ignorance of ¢ Greek, Latin
and mathematics,” nor arithmetic, geography and grammr, It
is industrial ignoiance and want of skilled employments.

The last item in the statistic: given ahove tells the whede story :
¢ Previous to commitment 130 were habitually employed and
391 were hatitually idle.” J. ¢ Z,
—Industrial News.

— et O e

PECULIAR INDUSTRIES.

Among the many peculiar indnstries ferreted out by the special
agents of the Census Burean, one of the most curious is reparte |
to have been discovered in Bston, where a firm is reported
to be doing a large business iu making an imitation honey in
the comb. Singular as this statement appears, there seems to be
no reason to doubt it. According to the account given by the
special agent to whose knowledge the case was bronght, the
comb is molded out of paraffin wax, in good imitation of the
work of bees ; the cells are then filled with simple glu-o e syrp,
flavored doubtless with some genuine honey, and sealed up by
passing a hot iron over them. The product is sold for the bast
clover honey, and much of it is said to be shipped to Europe.

Other observations of interest which were made, were that the
confectioners, besides unsing glucose very largely as a substitute
for cane sugar, likewise employed immense quantities of white
earth (ferra alba). Iv is practically harmless, aud being very
cheap, is u-ed by the tradc to make weight and bulk.

Great quantities of tomato caisup, it has been ascertained, are
made without outlay for the raw material, the ingenions manu-
facturers gathering the skins and refuse of the great towato
canning establishments.

Another industry, the magnitude of which would certainly
not be suspected, is the manufacture of ﬁaper patterns for
dresses and wearing apparel. In New York alone, there are
reported to be no less than ten such establishments, which con-
sume many tons of paper and dispose of many thousands of
dollars’ worth ol such goods all over the country. ]

The manufacture of artificial flowers and feathers is reported
to be a rapidly growing industry.

The work of the Census Burezu seems to have bheen planned in
a far more extensive and systematic manner this time than on
previous occasions, and the results when published prowise to be

of the utmost value.
——— et P ———

ONE THOUSAND MILES OF PAPER A WETEK,

The readers of any of the metropolitan dailies may well be
prepared for large statements as to the tous of paper used by those
of great circulation, but a correct appreciation can probmb'y be-t
be had, as to the extent to which white paper is devoured regu-
larly on daily newspapers, by the simple announcement that the
New York Herald uses over a thousand miles of white paper, five
feet and thiee inches wide, every week of the year.
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A: CURIOUS INHABITANT OF THE SARGASSO SEA AND ITS NEST.

THE ELECTRIC LIGHT AT SIR WILLIAM ARMSTRONG'S.

la;]r,he distinguished Tynesider began to use the Swan electric
‘ra b, 50Me 8ix or seven weeks ago at his country residence, at
may ide, Rothbury, near Newcastle, and one of the most re-
ot able facts in bis experience with it is that he obtains _the
elec?r- or mechanical force, Whi(:l.l is m_dm; course converted into
out ;'l‘lclty and eventually into light of brilliant whiteness, with-
Sort, ® Use of a steam engine, or gas engine, or anything of the
a8 tg f course, he must employ a dynamo-electric machine so
by enerate the requisite electricity, but that is set in motion
ton. 1X-horse power turbine used as the motor, and which is so
thglt)osed close by a neighbouring brook as to take advantage of
si“latl;:jmml source of power. The turbine and generator are
t| .
h‘:;_ecmc circuit nas to be completed, a stretch of copper wire
that 111% that length, or 8,000 yards, has to be used.  But after
Cironit been done, and all the lamps are in position and put in
Now 7 the light for the whole of the house is got for nothing.
Tou, ‘13: Us see what the light amounts to. Sir William Arm-
2 S%v' 38 45 lamps distributed through his house, but as he
ay ltch off the current from room to room, he never requires
mpse}uore than 37 in light at once, and for thit numbel: of
Mang; 8ix-horse power proves to be amply sufficient, notwith-
ixgj Ug the great length of the conducting wire used, and the
of 3 P*‘l_tlon of energy consequent thereon. His library, a room
t. by 20 ft., with a large recess on oue side, is well lighted

about 1,500 yards from the mansion, and, therefore, as’

by eight lamg)s, four of which are clustered in one globe of ground

lass suspended from the ceiling in the recess, while the remain-
ger are distributed singly and in globes in various parts of the
room upon vases which were previously used as stands for duplex
kerosene lamps. The lighting of the dining-room is alsc effected
by the use of eight lamps, six of which are grouped together in
one glass shade suspended over the centre of the table, the other
two being used singly as bracket lamps, one at each side of the
room, Twelve overhead lamps are employed to light a picture
gallery, which is also used as a drawing-room ; but when the
eight lamps in the dining-room are no lonfer wanted, the current
supplying them is switched off to the gallery for lighting eight
additional lamps, making twenty in all. Sir William remarks
that the gallery is agreeably lighted even with the twelve lamps,
while wit%a the full illumination the Iictu}'es are seen as distinctly
ag in daylight. In the passages and stairs the lamps are, for the
most part, used without glass shades, and present a very beauti-
ful star like appearance, not 80 bnght as to pain the eye in
passing, and very efficient for lighting the way. The turbine
and generator at Cragside are occasionally used in the daytime
for the transmission of motive power to a second dynamo-electric
machine acting as a motor to drive a sewing machine. It does
so with good effect, but Sir William Armstrong is not prepared
to say how much of the original power is realised, or what should
be the proportions between the generator and the motor to give
the best effect.—Engineering and Building Times.
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Iatural Fistory.

A CURIOUS INHABITANT OF THE SARGASS0 SEA AND ITS
NEST.

‘What is generally known as the Sargasso Sea is the vast
area of 260,000 square miles, more or less, to the west and south-
west of the Azore islands, reaching to the Buhamas westward,
and finding its northern and southern boundaries in the 36th and
19th degrees of latitude. O herareas, notably that in the Pacific,
five hundréd miles E. S, E. of New Zealand, and, again, one
thousand miles west of Sun Franc'sco, possess the same charac-
teristics, but the former is the best known and defined. The
great Atlantic currents form a gigantic eddy, thus collecting the
algee that forms its component parts. The vegetable fauna is
geuerally comprehended in the two genera, Fucus and Snrgas-
sum, of the latter two species, namely, vulgare and bacciferum.

The disconn: cted masses of werd that make up the * Sargasso
Sea” are ususlly ‘“trom & couple of feet to two or three yards
in diameter, son times much larger ; we have sren, on one or
two occa jong, ficlds several acres in extent, and such expanses
are ohably more frequent nearer the centre of its area of dis-
tribution. They consist. fa sir.gle layer of featbery bunches of the
weed (Snrgassum lbace ferum), not matted, but floating nearly
fiee of one auother, only -ufliciently entaugled for the mass to
keep together.  Kach tuft has a central brown thread-like
branching ste m studded with round air vesicles on short stalks,
mort of those uear the eentre dead aud coated with a beautiful
netted white polyzoon,

After a t me vesicles so incrusted break off, and where there is
much gulf weed the sea is studded with these litile sepaiate white
lalls. A +hort way from the ccnter, toward the end of the
branches, the serrated willow-like leaves of the plant begin ; at
first Lrown and rigid, but becoming, further on in the branch,
puler, more doheate, and wore active in their vitality. The
veung Iresh 1 aves and air vegicles are usually ornamented wi'h
the stalked vasis of a Campannliric, The gmeial color of the
mass o weed is thus olive 1n all iis shades, but the golden-olive
of the young and growing hianches grearly predominates. This
color is, however, greatly brohen vp by the delicate branching of
the weed, Llotelied with the vivid white of the inerust.ng joly-
zoon, #and nodled by roflections from the bright b.ue water
gloaing throngh the spaces in the net work, The general
effrct of a number af such firlds and patches of weed, i abrupt
and Yt most barmopious countrast with the lanes of intense
indigo which separates them, is very plea-ing.

The.animwal hife of this area 1s characreristic and has certain
pe culinrities well worthy the attentin of the student. It con-
s sts of slelless mollns.s, as the Scillea pelagica, a short-tailed
crab, the Nautilogr..pt sminutus, quanties of wembrampors, and
a peen dur, tish, the sulject of our ilinctration, kuown as the
Antennarius marmoiatus. The writer was fortunate in ohserv.
ing the lutier on the outskirts of this vast area. It forms one of
the most interesting examples of the many creatures that find
safety in profective 1esemblances. As abuve mentioned, the
weed as it flonts assuwes all shules of olive, and the fisu in color
is its exact prototype, flecked with irregu.ar patehes of darker
und lichter shadis. Not ouly in color does it m mic the weed,
but in general apprarance, the head and fins being dotted here
and there with far tastic bar'els of flesh that 10 the ordinary ob-
se1ver seem bits of weed growing uponit. Even the white poly-
zoon growing on the alga is imitated, and a careful exawmination
is necesrary to distinguish the fish from its surroundings. It was
oftener found lying in among the weed, but where the patches
were small, was irequently seen lazily swimming around 1n clear
water.  Irs nest, seen in the accompanying illusiration i, no
less a curiosity. It is a round or oval ball of weed, intwined and
woeund together in a most complicated manner by an invisible
viscid secretion from the fish. The pieces of weed are first
roughly caupht together, and the eggs deposited amor g the
brunches ; then the juvisible bands are wound around, gra-
dually drawirg them into the oval forn, about as large as‘a base
ball.  The insiinet, and its pe cglir endowment by nature, pluce
this fish amoug the most interesting of the fiuny tribe.

—_—r—o-

STFAM PAcKING.—Mr. Watson in his Mechanical News, says
ithat the best parking he ever u-ed for taced jnints, either steam
or water, is common drawing paper sonked in oil. After a short
time the heat of steam converts it into a sulstance like par h.
ment, so that it is practically indestructible. It has the advan-
tage of stripping 1ead.ly from surfuces when it is d.siled to break
a joint.
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Fuventions,

SKETCHES OF INVENTORS AND DISCOVERERS.

Dk. HoRACE WELLS, THE DISCOVERER OF ANZESTHESIA.

The names of the three claimants are Dr. Horace Wells of
Hartford, Conn.; Dr. Wm. T. G. Morton and Dr. Charles T-
Jackson, of Boston.

On the memorable evening of the 10th of December, 1844. Dr-
Horace Wells attended a lecture and an ‘¢ Exhibition” of the
amusing effects of nitrous oxide, or **langhing gas,” given bY
Dr. G. Q. Colton in Hartford. Among the persons who inhaled
the gas was a young man by the name of Cooley. While unde?
its influence Cooley danced and jumped about the stage, an
bruised his legs badly by ranning against some wooden benches-
On sitting down he was surprised to find that his legs were
bloody and that he had severcly bruised himself. He told Dr:
Wells, who sat next to him, that he was not aware that he had
run against the benches, neither did he feel any pain so long 85
the effects of the yas lasted.

At the close of the entertainment Dr. Wells asked Dr. Colton
why a tooth might not be drawn without pain while under 1he
influence of the gas ; a:nd related the experience of Cooley. Dr-
Colton replied that he did not know, as he had never tri.d the
experiment. Dr. Wells said he believed it could be done, an'
was willing to try the exjeriment on himself. He asked Dr
Colton to bring a bag of the gas to his office the next day, an'
he would have a tooth drawn while underits influence. Accord-
ingly, on the 11th of December, 1844, Dr. Colton took a bag of
the gas to the office of Dr. Wells. Dr. Riggs, a neighhoring
dentist was called in to perform the opeiation, Dr. Colton ad-
ministered the gas, and Dr. Rige extracted a molar tooth OV
recovering consciousness Dr. Wells exclaimed : “J¢ 75 t7¢
gre test discocery ever made ; I did not feel it so much as the
prick of o pin/ i

7 his was the first operation ever p-rfirmed with a true an®s
thetic. Dr. Colton then instructed Dr. Wells how to make the
g#8, and started off on Lis exlubition husiness. Dr. Wells got
up the apj arstus, made the gas, administered to a number ¢
persons for teeth extraction, and then went to Boston to make
the discovery known to the world. He called on a large nun-
ber of his brother dentists, as also a number of leading surgeons
stating what he had done. They all treated bim with ridicul®s
and scouted his pretended discovery, Among others who ritl®
culed lis discovery was his former popii in dentistry, Dr Wm:
T. G. Morton.  Dr. Wells went to Cambridge College, and naiced
ol Dr. Warren, the lecturer on surg-ry, to intraduce him to the
cliss at the close of one of his lectures. Dr. Warren did thusiv-
troduce him saying: “Here is a gentleman who pretends tha!
he has discovesed something which will distroy pain in a swg!
cal operation. He wants to aldress vou ; if any of you vish 10
remain and hear him, yor e do xo,” Dr. Wells add essed the
cluss—or ruch portion as remaived—and st the close of hi®
remarks adininistered the gas to a boy and X racted a tonth:
The bag was tuken away a little too soon, and the boy screame’
out, though afterward he saild he felt no pwin. The studes!
hissed, and considered the ¢xperiment a failure.

Wells, sfier laboring and nieeting rebuil’s on all siles for sev®
ral weeks in Bostou, returned to Hariford and resumed b1*
dental practice—using the gas successiully as an angesthetic-
Bishop Brownell, and some forty of the most respectable oitize8®
of Hurtford have given their depositions, that during the yes’
1845 Wells extracted teeth for them withont pain, using the gi®
as the au@sthetic. Among these was Dr. P. W. Ellsworth, no¥
living in Hariford, Conn.

At the close of 1845 or the beginning of 1846, Wells went t0
Europe with the hope of regaining his impaired health, While
in Par's he presented the subject to the Academy of Seienced
and the Academy conferred upor. him the honur of an M.D.

We come now to Drs. Morton and Jarkson, Dr. Morton, b8¥;
ing seen newspaper notices of Wells’ operations with the gas, »0*
remembe ring the statements of Wel's, went to Dr. Jackson, wh
was a chemist, to learn how to make the gas, as he wished t°
test the value of Wells’ pretended discovery. This was durlﬂi
the month of September, 1846. Dr. Jackson said to him,'tl""J
** gas exhilarates, and makes people, laugh, dance, etc. If y°
wish to try anything, why don’t you try ether? That will ¢*
hilarate”—evidently baving no faith in the success of either .
orether. Upon this hint ot suggestion, Morton purchased 50'"_
ether, and tried it on a bay, Ehen Frost, on the 30th of Septem™
ber, 1846. This was the first experiment made with 0""’: ’
Morton reported the success ol the experiment to Dr. Jucksot

o
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and they then introduced a series of experiments to test the
,Va_llle of the new agent. On the 27th day of Octobher, 1846, they
Jointly applied for a patent for the discovery of the anamstl.etic
fﬁ'ects of ether, which was called, in this conunection,
‘Ifethoon." Dr. Jackson wrote a letter to the Academy of
cience in Paris, claiming that ke bad discovered the anasthetic
POWers of ether, but hix letter was sealed and inclosed in another,
With the request that the inner letter ~hould not be opened till
farther instructions. He seems to have been in some doubt as
to the value of the discovery. At a later period, the date of
Which we cannot give, Dr. Jackson pressed his claims before the
cademy, and he was recognized as the discoverer of anzsthesia !
ad that record stands in the Academy to thix day.
. Tt should be here stated, in justice to Dr. Jackson, that hav-
Ing made several experiments with the nitrous oxile gas recom-
Mendel by Dr. Wells, and having failed therein to produce
ang.hegia therewith, he had become strongly confirmed in the
*lief that the gas had no ansthetic property, and consequently
felt justified in claiming his use of ether as the first use of an
an®-thetic to prevent sensibility to pain.

While the application for the patent was pending in the

Patent Office, Dr. Jackson, entertaining doubts of its value, as-
signed all his interest in it to Morton, taking an agreement flom

orton that he should pay him (Jacksou) ten per cent. of all he
Mads out of it. Dr. Jackson then wrote to the Commissioner,
Stating the fact of the assignment, and requesting that the
Pateut should be iscued to Morton, which was ione.

When Weils returned to the United States he was astounded
to learn that Morton had obtained a patent for the discovery of

e anz<thetic « flects of ether, and claimed the honar of tAe 13-
COvery f unsthesia ! An excitred discussion in tue Boston Aed?
cal Journal followed between Dr. Wells and Dr. Morton on the
*ibject, This discussion so worked on the sensitive nature of

Yellu that he became deranged, and committed suicide in the
¢itv of New York on the 24th of January, 1848.

Up to this perind no one had used the nitrous rxide gas as an
e thetic save Wells and even he with indifferent success.
After the death of Wells, Drs. Morton and Jacksou claimed that
Nitrous oxide was nof an anmsthetic, and that insensibility to
Pain could not be prodnced by it. In one of Dr. Jackson’s medi-
¢l books he says : ** By oft-repeated experiments, inhaling pro-
toxide of nitrogen (nitrous oxide) mvself, and by administering
1t to athers, in every possible way, by large and small orifices, 1
*oon becume fully satisfied that £ possessed no aest’ etic properties.”

his opinion was promulgated, and prevailed througiour the
country from the time of the death of Wells, in 1848, till 1863,
%hen Dr, Colton revived the use of the gas, and demonstrated
Dot only that it wes an anm-thetic, but altogether the best
8esthetic for brief operations.  This fact also accounts for much
f the misunderstandings which arose as to the true discoverer of
8uesthesia.

Dn}rilng this interval of fifteen years, the gas passed out of the

Ublic mind as an anmsthetic, and the houor of the discovery of
&nwsthesia was generally accorded to Morton. Morton admitted
€ priority of Wells's experiments, but said that ‘‘ as nitrous
OXide is not an anesthetic, Wells discovered nothing—I am the
13coverer of anmsthesia.” Virtually admitting that if nitrous
OXide g an anesthetic, Wells was the discoverer.
uring this interval of fifteen years Dr. Colton was lecturing
giving amusing exhibitions through the ecuntry of the curi.
ous effects of the gas, but not being either a dentist or a sur-
§e°“, he had no occasion to use it as an anesthetic, although ..e
ten spoke of it as such,
le Iu the month of June, 1863, Dr. Colton, in the course of a

Cture given in New Haven, Conn., detailed his experience with
a elly, stating that since the death of Wells he hud never been

® to juduce a dentist to try the gas as an anssthetic. ' Dr.

- H, 8mith, who was present, declured that he would try it,
{’:‘Pwded Dr. Colton would administer it.. The result was a

Wmphant success. Dr. Colton then determined to come to
“':xx York and establi-h an lnstitution for the extraction of
Wit with the gas ; and as his name had been so long identified

h e laughing gs,” he called the institution the * Colton
.02‘,"*‘. Asgociation,” with rooms in the Cooper Union. This as-
o éltamnn have, during the past seventeen years, given the gas to

Ir 121,000 patients without a fatal result.

N rat is due 1o Dr. Colton 10 state that this revival and demon.
e"i“°n of the value of the gas is attiibutable chiefly to his ex-
Outom’ and that it Jed the medical and surgical journalsthrough-
an the country and in Europe to review the whole subject of

:Bsthema, the rexult being that, almost without an ¢Xception,

we)l'l:mve awarded the honor of the discovery to Dr. Horace

Dr. Morton deserves great credit for the persistence with which
he pushed the use of ether in the Massachusetts G-neral Hospi-
tal, amid great d.fficulties and discouragements, till it was recog-
nized and adopted by the profession. Dr. Jackson deserves
credit for suggesting the use of ether in place of mitrous oxide,
and for his part in the first experiments made with it. But the
substitution of ether for the gas does not constitute a new disco-
very. Dr. Willard Parker of this city, in a letter written on the
subject says: * 1 further say, it being known that nitrous oxide
would produce anzsthesia in surgical operations, it would suggest
to any one having any knowledge of the two substances that
sulpburic ether would produce the same effect, and the sub-ti-
tution of ether for gas does not. merit the name of discovery.”

B 4

PREVENTION OF EXPLOSIONS IN COAL-MINES.

In the midst of the present depressed state of the coal-trade,
the question of the safety of mines (especially with regard to
those terrible explosion-) is rightly receiving the serious con-
gideration of the mining profession. Various schemes have been
devised and planned ; but either from their being not practicable
or too costly, they have not heen adopted. The method, how-
ever, which I am about to describe has neither of these ol jections :
it is quite prictivable, and doesnot invol. e much cost. Tt is well
known that in those coal seams, and adjicent beds of blark shale,
which give off explosive gas, the goaves become filled with it—
at once a magazine of gas, and it is to these goaves which can be
traced, directly or indirectly to nearly all the large explesions,
so that it is the clearing of these guaves to which we must dir-ct
our attention in order to lessen the number of explosions, My
plan consists of putting down bore-holes out of the return air-
courses in the highe-t seam throngh the goaves and unworked
zoal of the lower seams, a0 thut explosive gar, which is spec fi-
cally lighter than air, will ri-e up the bore-holes into the return
air-courses of the top seam, and thence be carried away by the
return air-current to the upcast shaft. In the accompanying
sketeh, B represents boreholes, U the upea-t shaft ; the arrows
indicate the direction of air and gas currents, The bore.holes
will have to be surmouute l by a bent tube, one end ins rted in
the bore-hale, and the other standing ont in the direction of the
air curreut, so as te protect the hole from the air current and
loose materials. 1t will e ohserved that a bore-holeix Vept im.

.mediately back from the face of the coal. This is a precaution
necessiry when bevinning to work the long-wall, for after a
portion of the coal has heen taken out, the rcof settles down up-
on the pack walls and timber employed to keep the ro.d+ open ;
this settling down extend< upwards to where the strata is more
firm ; the resnl: of this is that a horizontal fissnre is formed he-
tween the solid rock and that which has settled down, in which
a large quantity of gas may be accumulated. After a while,
when more coal has been taken out, the rock breaks away from
a higher level, and over a more extensive area, and owing to its
great weight, it suddenly crushes the broken mass lying below
it, and displaces with great violence the acenmulation of gas
contained therein, which is forced intn 1he werking placesameng
the workmen and their lights, thus fouling the air-current, so
that hy having a bore-hole put down, as the gas accumulated, it
would make vp the bore-hole before the second crush took p'ace.
The same thing would tak- ylace in starting to work the broken
under any system. It will be ohserved that bore-holes are put
down into the goaves that have Leen formed any length of time,
It has been stated before that these goives form natural gasome-
ters, being ahove the level of the wo kings of the mine, the gis
in them bring elastic and less in volume, and occupi-s less space
when the density of the air is greatest, anl with a diminction
of atmospheric pressure, as when the barometer fails, the volume
of the gas increaces and issues out into the workings ; this, how.
ever, may be avoided hy using the bore-holes, as the gis would
then rise up the bore holes and be discharged into the 1eturn air-
current. The utility of the bore-hole pmt down through the
fault will be obvious when it is remembered that instances of
faults giving off inflammable gas are very frequent. It some-
times happens that there are spaces of a few feet area in the
leaders of these faults, in which are stored up, at immense pres-
sures, large quantities of explosive gas ready 1o appear as blowers
as soon as tapped. The same thing exists in unworked .coal:
fissurc 8 sometiies pierce the sirata, and are filled with explosive
gas. 1o collieries using the return air furnace, caré must be
taken not to allow those return air-currents into which the bore.
holes discharge to go over the furnace, but they must be conveyed
by a separate drift into the upcaat shaft. With the present boring
facilities, holes can be put down with very little cost, and when
the circumstances of the upper seam admit, would amply repay
the trouble and cost.
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CALIFORNIA MINES.

An impression seems to prevail to some extent that because
other sections of countr are prosperons in mining matters, and
people are lewving California for those sections, California mining
matters must be at a standstill. This is by no means the case,
California mining is now being conducted on a more substantial
basiz than ever before. While there have heen no great excite-
ments, no special advertising and no great stir over the mines
of this state, they have been, and are, doing well and generally
paying their owners.

Uutil Bodie came to the front there were very few California
mines called on the Stock Board, but at that time a number were
put on the lists. On the decline of stock gambling it was gener-
ally supposed by those with only a superficial knowledge of the
matter, that the California mines felt the result to their detri-
ment. This is not so. The stock market had very little effect
on California mining, for the reason that our mines were not
favorites to deal in, with the exception of a few of the bodies.
The great mining counties of the State were, some of them, not
represented on the Board by a single mine. v

Up in the mountains where mining is carried, work is pro-
gressing steadily at the various mines. The owners attend to
their business and work away without much reference to outside
influences. The owners are seldom heard of. Nothing is tele-
graphed about properties unless stock is to be sold. As most of
the mines of this State are not stock jobbing enterprises, we do
not hear of their being heralded abroad as bonanzas. )

As an illustration of how mining matters are going on in this
State we may quote the following paragraph from the Nevada
Transcript, published in Nevada county, the most prominent
county in the State.

‘“ Every indication points to the fact that we are te have a
lively mining season, and perhaps one which will excel all others
in the past. ~There are more hydraulic mines in operation than
there have been .in a great many years, and their clean-ups thus

A, common flue to up and down-draught.
B, valve to shut off up-draught.

C, up-draught.

Dy fuel chamber.

E, smoke-flue for down-draught.

¥, counter-balance weight to front bars,

THE *“WONDERFUL' GRATE.

far have been larger than usual. The Hirchman claim is the o:l-“]l
ly one not in operation. The quartz prospects here were never
better than they are now. There are more first-class claims in
operation than ever before, and a large number of good claims
whose prospects are exceedingly flattering, to say the least.
Before many months there will he sixty new stamps added to
the already large number in this distriet.” This of itself will give
work to two or three hundred more men, and should bring re-
newed prosperity. There will be, before the year closes, twenty
new stamps erected st the Murchie, a new twenty stamp mill
at the Mount Auburn, and twenty more stamps added to the
Merrifield. making sixty in all, as far ag heard from.”

.-
THE “ WONDERFUL' GRATE.

The Building News, reporting a discussion at a recent meet-
ing of the Royal Institute of British Architects, gives an illustra-
tion of a new grate, named the ‘“ Wonderful,” which was des-
cribed by the inventor, Mr. Samuel Russell, in the following
terus :—

1t burns throughout the day and night without attention ;
the quantity of fire is regulated at pleasure ; the intensity is re-
gulated at pleasure ; when set to any desired quantity and in-
tensity it continues to burn with but slight variation ; it con-
sumes nearly all its smoke"; the fire is_always bright and clear,
no black coal being seen ; it is. very clean when in use and re-
quires no fire-irons ; it gives a large supply of pure warm air ; it
burns anthracite coal, coke, er cinders, or any combination of
these ; the chimney-flue does not require sweeping oftener than
once in four or five years ; the cost of fuel is one penny. for six
hours ; no coal-box is required in the room. Mr. Russell con-
tinued as follows :—For the accomplishment of these urposes
the grate is provided with two flues, oue passing upwards in the
ordinary way from above the fire, the other commencing below
the fire and passing up behind it, the two communicating at any
convenient point above the fire. At the junotion of these two
flues a valve is formed capable of being regulated so as to divert
the draught in either direction. When the valve is open, leaving
a free upper draught, the fire is very mild, and in proportion a3
it i8 closed the fire increases in intensity, and produces slmost &
white heat when quite closed. Thus any fire desired may be
obtained by simply turning the knob which regulates the valve.
Another portion of this invention consists of a vertical tube or
chamber for containing the fuel, the lower end of which opens
into the back of the grate. Tt is charged from the upper end,
which is then closed air-tight. The fuel by the action ofpi’ts own
gravity continues to supply the consumption of the fire. The

ouble flue and valve, as already stated, regulate the intensity
of the fire. To regulate the quantity the front bars are made to
draw forward, a counter-balance weight always tending to draw
them back, with a catch to fix them in any desired position.
‘When the catch is removed, the backward pressure stops the
fall of fuel, the fire becomes gradually less, and is final y ex-
tinguished. By this arrangement a small quantity of fire may be
kePt burning throughout the night, the bars in the morning
being drann forward, and a scuttle of coal supplied starts it
afresh for the next four-and-twenty hours. As the fuel enters
at the back the smoke is evolved from it before reaching the
fire, and whether the up or down-draught, or both, are in force,
it is consumed, the only escape for it being through the fire.
The recess in which the grate stands forms a hot-air chamber
through which the external air, or where this is not practicable,
the air of the room, passes.

— e ——

I aﬂ)ears to be doubted in some quarters whether nitric acid
is capable of igniting vegetable stuffs, Herr Kraut has lately
stated that the inflammability of sawdust, straw, hay, tow, cot-
ton, or wood-shavings, by means of nitric acid, may be easily
proved by experiments, thus : A rectangular wooden case, about
25ctm. long and 40ctm. high, is filled to a height of about
20ctm. with one of the materials named ; on this is placed &
glass vessel holding 25 to 100 cub. ctm. of nitric acid (of at least
15 ep. gr.), the rest of the case is then filled with hay, straw,
or the like ;. the glass is smashed, so that the liquid may be well
distributed ; then wooden lid is placed on the case. In one of
two minutes vapours are visible, a little later a thick white
smoke appears (due to the decomposed nitric acid), then the
smoke otp the packed material. If the 1id be opened in five to ten
minutes from the beginning, the case is found filled with carbon
in lively glow, and this, on entrance of air, is inflamed, and often
sets the wood of the case on fire. The experiment should be
made in the open air.




