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.LIGHT TRAMWAYS FOR THE NORTH WEST.

imIn our March number we took occasion to urge the
angortmce and neceseity of Tramways in rural districts
- pecif:ﬁ.y?l&ng ulp ouftlyd'lng distriets and referred
e value i ion i
Nor!.h West conntry, 0 ‘eu' adoption in our great
Smco;nvgritteigg t'l:;heda.rticle circumstances have more
rm e desirability of putti -
Way. method into practical ehspz. of putting the
tmOnr North West Rebellion has abundantly demons-
ted the absolute necessity of some such suitable
SOmmunication between our main line and the districts
outlying and at present unfortunately so isolated.
of the consider the scheme-well worthy the attention
o the Government and capitalists and believe it to be
political, military, and commercial necessity. '
o The English Government have lately admitted &
‘milar conclusion in their Soudan and Egyptisn
:‘mpmgn and it remains for Canadians to at onoe put
5 8ystem of things in operation. This would bind sl
Br Territories together s a unit. '

OUR REBELLION. : -

Ml;he capture of Riel has in a measure broken th
ol tance of many half-breeds and Indians, but it is
& question to what extent the Rebellion will be
Thed on by other tribes of warlike Indiana.
his 1. cerious fighting which General Middleton and
the troops had to go through was evidence enough that
Btnbll}:bels had planned and caloulated on's long and
Th T resistance if not upon a successful issue. °
stan, © Battle of Batoche will, undoubtedly, notwith-
\ding its death roll, adorn the pages of i
It Iy in favour of our gallant General and volunteers.
will 18 to be hdped that the Government of the day
who l!:m out justice speedy and effective to all those
ana e plunged the ecountry into needless war and
Pense with all its attendant ioss of valuable life.

-| appliances of modern warfare and especially thoes

One of the results of the present campaign will be
to make Canadian’s feel more confidence in their own
strength and at same time, show that Fenians can have
no hope or business this side of the border. .

The present trouble more than demands that we
ought to susiain s well equipped and efficient standing
army of not lees than 3000 men, becsuse it is notorious
that smart young men have been taken froth the
ordinary walks of life, to quell every little disturbance
that crops ap. . ) . .

In addition o an inerease of mounted police it is
now quite evident that more effoctual methods will
have to be employed to preserve the safety of settlers
and the different supplies and stores situated ' all over

our. North West Country.
Although the rebellion will retard immigration and
sottlement for s time, we think on the whole it will do

good to Cansda in proving her strength and import-
ance.

Canads ‘ought now to provide herself with all the
appliances suited for Indian tactios.

B e . + + e

THE USES OF GLUCOSE.

. Both glneose and grape sugar find extensive applications for
s great variety of purpeses ss substitates for cane sugar or for
barley. uTnh; most general purposes for which glueose or starch
sugar is are :

1. For the manufacture of table syrup. This consists of a
nearly or quite colorless glucose, with & sufficient addition of
cane sugar from the sugar refinery to give it the flavor and
appearance of s highly refined molasses. The quantity of cane
syrup added varies from 2 per cent. up to 83 %Gt oent, ‘
."2. As a substitute for barley malt in the brewing of ale or
beer. This is really a substitutien of Indian corn for barley,
but it constitutes a very imperfect substitute, as the corn, by
the treatment employed in extracting its starch for conversion
into gluoose, is completely deprived of all the nitrogenous,
bodies and mineral salts which .it originally - contained.
Henoe the glucose alone, which is simply transformed starch,
is substituted for the entire bnlez grain, with its great variety
of valuable oonstitments. .This Is not true, however, of the
mdwn&r:dueod from the entire corn by the action of the
malt. is material contains all the soluble constituents of
the corn, ther with the additioual substances which are
rendered soluble by the action of the diastase of the malt.

8. As » substitute for eane sugar in oonboﬁone:{.

4. For the adulterstion of cane sugar, to which it is added

tothuxtontofmtyarmgtunt.m + aad in th
cenning fraits an 0

As a substitute for cane sugar
e ..,i

manufactare of fruit jelties. -
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6. Yor the manufacture of artificial honey. This is neatly
put up in glass jars containing a small piece of genuine honey
comb.

7. In'the manufacture of vinegar.

8. In the manufacture of liquor-coloring, used-in mixing
liquors and making artificial liquors.

9. Other more limited applications ; in the. manufacture of
wine ; by the baker in making cakes ; in cooking ; in the pre.
paration of sauces ; as an addition to some canned meats,
especially corned beef ; in the preparation of chewing tobacco ;
in the manufacture of printers’ rollers, and in the manufacture
of some kinds of inks.

———e O e

ICE AND COLD AIR MADE BY MACHINERY.

The proprietors of a great up-town hotel in New York, have
thrown off the yoke of the despotic iceman. . A large refriger-
ating plant on a novel principle makes it ‘“ a cold day’* for
the contents of the numerous refrigerators, while the contents
no longer possess that unpleasant moistness which the proxim-
ty of melting ice induces. The guest with scientific tenden-
cies is not now able to discover fossils dating from the glacial
epoch in his ice water, for the ice is frozen from pure water in
» carafe or glass decanter, holding about a quart and especially
designed for this (Yurpqse.

The plant is designed to run on the absorption principle
with certain improvements on the Carrd machine which materi-
ally increase the economy. Although machines of this des-
cription have been in the European market for a year ard have
been introduced with success in India and Australia, this is the
first one built in America. The principle of operation is
familiar to all those acquainted with the Carré machine. In
the generator is a quautity of ammonium hydrate, farmiliarly
known as spirits of hartshorn. Through a coil of pipe in the

enerator, steam at a pressure of fifty-four pounds is passed.
gl‘his is sufficient to evaporate the pure ammonia from the
liquid into gaseous form. This gas is pernritted to flow into a
cooler where it surrounds a coil of pipes containing brine which
is caused to circulate through this coil and those in the
refrigerating closets. The ammonia gas absorbs a la;
" the heat from this brine by expanding in the cooler. The
brine thus serves as a conveyor of the heat absorbed from the
refrigerating closets and their contents to the cooler, where the
heat. is in turn absorbed by the ammonia gas. After ing
throngh the cooler the gas goes into a third vessel called the
absorber, into which the ‘“ weak water,” left after evaporation
in the generator has been allowed to flow. This water being
cooled by radiation, absorbs the ammonia gas and forms
ammonium hydrate which is pumped back into the generator
and the process is repeated.

This is essentially the method employed in the Carré machine
The main novelty and improvement of the apparatus described
is in this, that after leaving the absorber, the ammonium
hydrate is not returned dircctly to the generator, but is passed
through a cylinder containing perforated trays. The mechan-
ical action of these trays upon the liquid as it passes through
them frees about 75 per cent. of the ammonia gas, which is
used directly in the cooler ; while only the remaining 25 per
cent. has to be evaporated in the generator. The plant
described was put in at a cost of about $10,000. It requires

about 500 pounds of coal a day, and !vill produce ten tons of.

ice for every ton of coal consumed.
— P e

THE FUEL OF THE FUTURE.

That the gas for heating purposes will eventually drive all
other combustibles out of the field in Pittsburg is inevitable.
Already the consumption of gas, instead of coal, is enormous.
It is estimated that from 15,000,000 to 20,000,000 cuabic feet
of gas is burned each day in Pittsburg as fuel. Already ten
iron and steel mills in the city, and six in other parts of west-
ern Pennsylvania are using it in their .puddling furnaces and
under their boilers. Within three months a dozen more mills
will have it in operation, and every other manufacturing firm
is eagerly awaiting the completion of the various pipe lines.
Six glass factories in the city, and seven in mear towns are
using it. Every brewery in the city uses it, instead of coal.
There bas not yet been enough gas to spare for domestic pur-

oses, and only a few dwellings, comparatively speaking, have
n able to getit for their stoves and grates.
largest hotels use it entirely in their kitchens. Safety inven-
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tions have been made and much of its dangetous possibilities
averted. As a result householders are anxiously awaiting more
su. Within an area of fifty miles about Pittsburg at ﬁmﬁ a

ozen small towns have discarded coal entirely, and every
dwelling house has gas in its cook stove, parlor grate and bed-
room fireplace. Among these places are Butler, Freeport,
Clarion, Tarentum, Kittanning, Oil City, Wellsburg, Apollo
and Marraysville. There are no ashes to remove, no sooty
fireplaces to kindle in the morning. A thumb valve regulates
the flame, brick bats in the grate distribute it and retain the
heat and it may be kept burning low all night to have the
house warm in the morning.

NORTHERN ONTARIO.

THE GREAT LAKEs EXTENDING ALoNe THE HEIGHT OF
LAND. CoAL AND IroN DEPoSITS. A DISTRICT OFFER-
ING ADMIRABLE FACILITIES FOR SETTLEMENT.

Three years ago Pagamasing was the furthest point known
to the white man in the direction of James Bay in ascending
Spanish River. This H. B. Post is on an island in a beauti-
ful lake about 8 miles long by 2 in width. It is the first of a
series of great lakes extending along the height of land nearly
to the Michipicoten. They form, with a few portages, a con-
tinuous route for canoes over a large district of country, and
are valuable for their fisheries. Sugar maples occur on some
of them, and a farm of potatoes and corn is cultivated by the
Indians with good results. The lakes for a long distance
empty northward into the West Branch of the Spanish River ;
antf further west into the Mississagua, Garden, Batchewaning,
and Moose Waters. Of this lacustrine platean very little is
known, except aleng the surveys of the C. P. R. Its north-
ern slope is a region of muskegs, sandy prairies, frequent
streams, and sharp ridges of sand rock at long intervals.
The centre is occupied chiefly by lakes surrounded by fine
grooves of timber, and probably abounding in fish and water-
owl. Its southern declivity inclines to clay, and will be
found more snited to agriculture than the northern slopes.
The rock on the slope is chiefly Huronian, and on the highest .
altitndes Laurentian much denuded by glacial action. The
whole region is )

STRONGLY IMPREGNATED WITH MINERALS.

and séveral clearly defined bands cross the railway. Anm
exploratory line from Nemagosendu to Sault Ste. Marie would
be very useful in revealing the true character of the country.
In 1882 a party ascended the Mississagua, and strack N-W
from Green Lake to the head of the Montreal River of Lake
Superior. They traversed a region of rich brown clay, tree-
less, covered with straws berries, and abounding in clear lakes
with large springs visible in their bottoms. The leader of the

arty seemed to consider it well suited for settlement and the
?akes are adapted for trout breeding. It may be years before
we know the full value of the land we hold, but the hardy
settlers of Bruce Mines region will yet scale the rugged escarp-
ment which binds their settlement to the north and reveal the
worth of uplands beyond. The canons through which the
Garden, Mississagua, and Spanish Rivers descend are wild
and beautiful, and will in time become favorite resorts for
tourists. The slope north-ward is very gentle, and all its
waters are collected over an extend of 250 miles into one great
estnary known as the Moose Waters emptying into James Bay
From the head of the Ottawa to the Michipicoten all the
streams flowing north converge to the outlet and for & very ex-
tensive water system. Long reaches of these streams are
navigable and if the land between were occupied by Swedes
and Finns the region would soon become valuable. When

THE COAL AND IRON

of that land are made available, and its character better known,
it may prove that Ontario has a N. W. of its own, that Mowat
Land may possess advantages unknown in Manitoba, and that
its mines, stock, and fisheries may prove an important factor in
the future resources of Ontario. A survey of the whole region
now confirmed to Ontario, which would give a definite know-
ledge of its resources in land, timber, miverals and fisheries,
would bet he means of attracting to its development a large
amount of capital and energy which are at present working
elsewhere or lying idle. While deegly regretting the check
given to progress in the North-West by present troubles, it be-
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comes our duty to call the attention of intending immigrants
to the country we have nearer home and with no possibility of
Indian or half-breed troubles to annoy. Ontario has homes
for a million more as good as the average of the North-West
and more easily accessible. '

THE CLIMATE.

Owing chiefly to its remote position and partly to its latitude
Northern Ontario (Algoma and Nipissing) is commonly sup-
gmgd to be a very sterile and inhospitable region. The writer,

uring a portion of five seasons spent in various parts of this
dlsmct,- has tried to obtain reliable data as to its true climate
and agricultural capabilities. Briefly, the spring opens about
the same time asin the county of Bruce, so far as foliage and
grasses are conterned. Owing to immunity from fall frosts,
crops are often sowed very late, and often every new settler has
some clearing to do in spring before seeding. Hence the gene-
impression that spring is very backvdarﬁ and cold. During
the past summer more attention has been paid to gardening,
and the results have been quite satisfactory. Tomatoes sown
from seed in open air ripened early in September, while oats
sown in July were safely harvested in October. The wild grape
grows luxuriantly on islands in Lake Nipissing, the plum,
cherry, and high bush, as well as marsh cranberry, on its
'hQres. ; and the usual small fruits abound everywhere. I found
]the wild plum an the platean of Archer, 1,85C feet above sea
evel, also in the Spanish River near Pagamasing; and it is
rumonred that it extends to its source. A few patches of po-
tatoes near awam{)s were touched late in June, but recovered,

and did well, while

ALL FIELD CROPR WERE A FAIR AVERAGE,

though very poorly put in, owing to lack of teams and imple-
ments ir this new region. Grass along the road was magnifi-
gent,'ope head of timothy shown measured 20} inches, and
lue Joint on flats is frequently taller than a man. Of the ad-
:lptatxon of climate to successful settlement there can be no
loubt, and of the fertility of the soil as little ; the only ques-
tion then lg—ls there sufficient soil to be found to repsy the
8earch for it{ The average of the country I have traversed—
etween Bruce}Mines and Callander—would give in the vici-
nity of 40 p.c. of arable land, nearly all free from stone, balance
;o}ld rock. Some townships average 80 per cent., and form
air gettlements, while tracts will only be fit for grazing pur-
?0808. The amount of moisture is very suitable for agricul-
i‘“_‘&l and grazing ; the record at Sturgeon Falls, on Lake Nip-
2818"13, for the last year, being, Dec., 1883—Rain, .7 ; snow,
.5. Jan., 1884—Rain. .2; snow, 9.3. Feb.—Rain, 0.3 ;
snow, 10.5. March—Rain, 4.05; snow, 2.6. April—Rain,
A'25; snow,—. May, rain, 2.32; June, 2.08; July, 3.30;
. ug. 1.07 ; Sept., 5.04 ; Oct., 3.96; snow, 2; Nov, 3.11;
120", 5.7 ; rainfall for the year, 30.11 inches ; snow-fall, 49.8.
ablmay be remarkpd that both rain and snow came very season-
m ¥—that no trains were blocked, and scarce a day in which
nen could not work in the woods, With these facts in view
n% that the lowest temperature was —36°, the average of
re oruary being +89, we only reasonably conclude that the
-Teglon is not only habitable but salubrious.

S

A REVOLUTION IN TELEGRAPHY.

THE SURPRISING INVENTION THAT MAY SUPERSEDE THE TELE-
PHONE AND THE MORSE 8YSTEM.

Ph‘?l new application of electrical science has been made in
tell adelphia that promises to go far towards revolutionizing
t €graphy and supglanting the telephone in popular favour.
is nothing less than the discovery of means by which any-

dy capable of manipulati i iti
¢ pulating an ordinary type-writing ma-
C¢hine may, with equal ease, rgpidity and precision, send and

Teceive messages over a telegraph wire. Should this invention
c: all that is claimed for it?rall:d, indeed, that it seems fally
ofp"ble of, there seems to be no good reason why the places
gil;xpert Morse telegraphers may not be filled everywhere by
% ’t' clerks, expressmen, station agents and other non-experts,
.n; once reducing greatly to the pablic the cost of telegraphy,
off Increasing facilities by the establishment of telegraph
er?s throughout the country in places where they have not
ron'fofom been. For reasons best known to the company con-
ing this most important invention, its operations have

ntil now been kept a secret. The office and operating roows-

Y been cmfnlly guarded agai ; d th Qni T
Teost l] gﬁlnlt mpﬂmﬂ, an e Im! n
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mystery, instead of a step in progressive science that they were
concealing.
THE NEW SYSTEM.

The distinguishing features of the new system—which takes
its name from the inventors, Mr. George M. Hathaway and
James H. Linville—are the entirely novel transmitter and re-
ceiver employed. Those two instruments, although put near
together here upon a table, have between them about a hun.
dred miles of ordinary telegraph wire coiled about the room,
through which their connection is made. In point of fact, the
transmitter and the receiver are exactly alike, the same ma-
chine serving for either use as required.” Its front is almost the
key-board of a caligraph or type writer, the letters of the al-
phabet 4nd the n#merals standing up on elevated keys. Back
of this is a small wheel lying horizontally, upon the circum-
ference of whick the letters and numerals are in high relief.
Behind this is is a vetical column, around which blank paper
is placed, and by & simple mechanical contrivance moved u
line by line as desired. The paper almost touches the lettere
face of the wheel. A small inking roller, governed by a spring,
supplies colour to the lettered wheel. Inside the column is a
small hammer that strikes the paper against whatever letter
may be directly before it, and so prints it upon the surface of
the paper. All that seems simple enough.

THE MYSTERY I8 BELOW,

in the intricate and delicate electrical attachments by which
variously graduated currents are led over the thirty-eight or
forty wires from the keys to the printing apparatus, and at the
same time to a connected instrument far away to record both
simultaneously and with a perfect accuracy on every key that
is struck. The wire connecting the instrament is single, but
those graduated currents not only pass along it without con-
fusion, but even meet and pass in opposite directions at the
game time. This was fally demonstrated in to day’s tests.
The touching of a key instantly produced a letter upon the
or of both instraments, and letter after letter followed as
rapidly as a skilfal type-writer operator could touch the keys
until many messages had been qxchanged. It was observable
that the wheel, when retmgreaslon In the order of the alphabet
was necessitated, whirled close baék to a fixed point each time,
as the wheel of a ¢ gold and stock indicator” instrument does,
but it moved with much greater rapidity and so little affected
transmission that forty to fifty words per minute were easily
sent by a person who was not at all an expert, and received
automatically at the other end of the line without errors.

THE DISTINCTIVE ADVANTAGES

.claimed by this system over all other telegraphic, telephonic

and type- writing instruments are in its simple and inexpensive
construction, and the ease of operating it. Any person who
can read can transmit and receive messages through it as cor-
rectly as could the most experienced expert using the Morse
instrament. It is as rapid as it is accurate, and all messages
by it being antomatically printed, both at the point of trans-
mission and that of receptien, they can be received with safety
and reliability in the absence as well ss in the presence of the
recipient. The recording of messages at both points precludes
all questions of errors in transmission. It cannot be read by
sound, and is consequently the only method for preservmg
privacy the electrical cemmunication. It is at once a stos
indicator, telephone and type-printin telegraph. For rail-
roads and express companies, bankers, rokers, merchants and
all commercial purposes—it being adjustable to any system of
wire communication and capable of working with any number
of tributaries—it is of inestimable value, It is not a verbal
telephong, but will supersede that instrument by silently and
rapigly recording all messages upon paper. There are no for-
midable complications in its construction, end it is regarded by
expert electricians as & wonderful achievement.—N. Y. World.

COUNTERWEIGHT AND COUNTERBALANCE.
By M. A. BEck.

On this subject you doubtless have room for one more, so I
send you a copy of some brown-paper sketches made several
yeara ago, which show the action 9( cpunterweight with more
or less clearness. The notes adjoining the sketches are as
made on the originals, and may be convenient for reference.

Counterbalancing is a matter that cax be attained with some
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degree of nicety only when pre-determined conditions are
adhered to. Any change of load, speed, steam pressure, etc.,
especially in those automatic engines depending on a single
valve for admission and exhaust, will prodace disturbance
which cannot be counteracted except by altering the weight
of the reciprocating parts and counterbalance to harmonize
with the éffect of a greater or less admission and compression.

It is mainly by the action of the steam in the cylinder that
the reciprocating parts of a high speed engine can be properly
counterbalanced. The work of counterbalancing is partly,
through this elastic mediam, transmitted to the frame or non-
reciprocating parts, and must be counterweight in a measure
by placing its equivalent in effect opposite the crank-pin.
The cylinder and frame form the opposite element, on the one
side, to the accelerating and retarding force necessary in
effecting this'balancing ; and the requirement of a counter-
_weight, for horizontal balancing, diminishes as the ratio of
required accelerating force to the inert mass of frame, cylinder
etc., is increased. ’

In all easy-running engines the tendency of the reciproca-
ting parts and of the counterweight will be in the same direc-
tion while the crank is on and passing either center.
At these points the counterweight can have no effect on the
reciprocating parts, and hence, its centrifugal effort, if sufficient
to neutralize the initial accelerating force, would produce all
that is needed. But we should none the less take into account
the relation between the reciprocating and non-reciprocatin,
masses of the entire engine: *‘ Action and reaction are equa
and opposite; * so, if we shoot a wedge between the cylinder
head and the piston, and an equivalent in effect of the steam
entering, the tendency of the wedge to shoot the reciprocating
parts in one direction, and the cylinder, frame, etc., in the
opposite direction, will be as the relative mfasses., At the
initial point the horizontal movement of the reciprocating parts
is opposed by the main bearing, but the tendency, with proper
accelerating force, is there none the less, and (if repetition be
allowed), the tendency of the counterweight being in the same
direction, its effort should be just sufficient to neatralize the
effort made by the frame to move in the direction opposite.

The recoiling effect of compression and admission in the
engine is analogous to the action of a cannon. The greater
the ratio between mass of shot and gun for any given velocity,
the less the recoil ; and the greater the ratio between the mass
of reciprocating mass of engine, for any given speed, the less
recoil, and therefore the need of a counterweight ,to pall in
the opposite direction at the same time.

An engine of the Corliss type, with a simple unbalanced
crank, and with cylinder and frame of sufficient weight to
secure strength and stiffness, will run quite as steadily as an
ordinary high speed engine, with a crank disk balanced in the
usual way, to secure good results. Not that balancing at high
speed is sovery difficult, but simply because it is difficult to get
a builder to construct, or a customer to pay for, an engine with
sufficient metal in the framing to secure the same ration between

the work of reciprocation and the inertia of the non-reciprocat,

ing mass in one case that there is in the other. So long as build.-
ers will insist on making light engines, and running the mat
high speeds, just so long will #e have engines demanding the
closest attention and the best of lubricants while they are
making an effort to shake, even the unshakable. )
In no case should the non-reciprocating mass (the shaft and
wheel must be left out) be less than five times the initial
accelerating force. Designed in this way, the weight arid pro-
portion of the engine will bear special reference to the speed it
is intended to run at—the reciprocating mass, in case of high
- rotative speed, being fixed with reference to crank effort.
Ordinarily, we may make the frame, cylinder, etc., of mill
engines of the Corliss type about fifteen times the weight of
the reciprocating parts; and secure good results in running.
In counterbalancing, if we place a weight opposite the
crank equal to the crank and pin  (the reciprocating mass
multiplied by the initial accelerating force and divided by
the non-reciprocating mass) good running will result, and the
main bearing will be free from the abuse commonly received by
overbalancing.—Am. Mach. :

AcCCORDING to the Jewelers’ Circular French clocks represent
the highest perfection in the way of decorative clock cases.
English clockmakers claim and deserve the reputation of pro-
ducing the most accurate timekeepers, while to the American
manufacturers belongs the credit of making the best time-
keepers at the least possible cost. :
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DR. SANG ON.THE FORTH BRIDGE.

We fear that the worthy and venerable secretary of the
Scottish Society of Arts must have unintentionally caused a
flutter of alarm in the minds of the City clerks and other
readers of a recent issne of an evening paper, wherein it was
stated on his authority that “from a geometer’s point of view”
the construction of the Forth Bridge was * inadmissable,”” be-
cause amongst other enigmatical reasons as ‘ no collection of
even numbers could make an 0dd number, there must be either
deficiency or redundancy.”” Commenting on the ‘elaborate
;s)aper which Dr. Sang read in three portions before the Royal

cottish Society of Arts,” a leading Highland journal observed :
It is rather alarming to find a scientific man of Dr. Sang's
eminence and responsibility, declaring that the Forth Bridge
is being built on unsound principles. He would not say it was
unsafe, but then his principle is that a structure which is
theoretically unsound is practically unsafe, even although by
waste or redundancy of material the margin of strength over
and above its power to hold itself together may make it prac-
tically of use for the purpose intended. The paper will, no
doubt, receive attention from scientific men.”” It is quite
gossible that it may. Frequenters of the London parks can

ardly have failed to notice that guardsmen, for some reason
seem to derive a pleasure from watching the evolutions of an
undrilled squad of volunteers, and the same touch of nature
may no doubt make scientific engineers regard for a few
moments with interest the secretary’s ** Elementary view of
the strains on the Forth Bridge due to the shifting load.”

Dr. Sang devoted his first evening to proving to the Fellows
of the Society that if one end of a balanced double contilever
be loaded, a compensating weight must be applied somewhere
on the opposite side of the fulcram, in other words he conclu-
sively demonstrated that if a weight be placed in one pan of a
pair of scales an equivalent mass of matter must be loaded into
the opposite pan, or balance will not be attained. Applyin,
this principle to the central pier of the Forth Bridge he foun
that ““an amount of ballast must be heaped upon'’ the central
to prevent the cantilever tipping under the possible contingen-
cy foreseen by him of the train covering one cantilever only.
Had Dr. Sang any knowledge of the subject-matter of his paper
or of bridge building of any kind, he would have known that
unfortunately the dead weight of steel required for the con-
struction of a 1700 ft. span bridge must necessarily be so con-
siderable that no ““ballast” or holding-down bolts could be
required at the central pier to balance merely the unequally
distributed and comparatively insignificant weight of a train.

The investigation having been advanced so far the first
evening, Dr. Sang next directed the attention of the Fellows
tb the ** Geometry of the Cantilever Truss,” and on a subse-
quent evening to the °‘Statics of the Cantilever Truss,” or
rather of the central or Inch Garvie tower, which rests on four
fiers arranged at the corners of a rectangle 266 ft. by 120 ft.

n dealing with this part of his subject, Dr. Sang’s troubles
very quickly commenced. *‘The tower,” said he *‘cannot
terminate in a single point ; it would make the bridge stand
on three feet. When there were four struts converging, and

- when some known pressure is applied, thereto, it is tmpossible

to tell what share of that strain is borue by each.” Again, with
a.rectangular top, certain struts or ties are *redundant, and
therefore damgerous. . . -The presence of the other mem-
ber changes matter entirely ; it creates strains rising toward
infinity, Unless the compressions and distensions of the parts
be sufficient, the strains must come to exceed the capabilities of
any material, Our minds cannot grasp the idea of infinity ;
let us come down to finitude,” and so0 on, with a continued re-
petition of “no one can compute the strains,” and *‘no one
can tell,” until the bewildered investigator at last frankly con-
fessed that these elements ‘‘create an unneeded, an intolerable,
snxiety.” It is to be regretted that the estimable secretary of
the Scottish Society of Arts should have subjected himself to
this *‘ unneeded, intolerable, anxiety,” but probable the same
result would have followed his acceptance of the command of
the Channel Fleet or any other important duty outside of his
own experience. .

Engineers will at once see that the cause of all Dr. Sang’s
troubles is his ignorance of the fact that the problems he sets
himself to solve require for their solution a knowledge of the
laws of elasticity, that is to say, of the laws which connect the -
stresses on a body with the alterations of dimensions the parts
simultaneously undergo. His difficulty is the same in kind as
that the schoolboy experiences when facing his first quadratic
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equations, or the farm labourer when asked to sign his name;
it is not that the thing cannot be done, but that he does not
know how to do it. On some other planet perchance Dr. Sang
may find a material which doea not extend and compress under
stress, and some of his fictions about the Forth Bridge may
there hecome facts. But in this sphere engineers have to deal
with things as they exist, and in steel they bave a material of
practically perfect elasticity within the limits of working stress.
So far from its being impossible to calculate the stresses on &
rectangular frame with two diagonals, the problem is one which
any properly tmmed_enfineering student would solve for Dr.
f&ng, with any required degree of accuracy. Dr. Sang, there-
fore, should have substitated the phrase *I cannot tell”’ for

no one can tell,’’ and he should have avoided the use of the
word ¢ dangerous” when addressing an Edinburgh andience
011r ig:estmns relating to the design of the neighbouring Forth

e.
A knowledge of geometry no more consititutes a man an

engineer than the possession of a handsaw makes him a car- -

penter—it is merely one of the tools with which he works, and
an unskilfal use of it may do him much mischief. Dr. Sang

- once touched upon the true fringe of the subject when he said,

‘_nnlc:.’ss the compressions and distensions of the parts be suffi-
cient.” It is for the engineer, and not the the geometer, to
;&y .whet'hgr they are suflicient. The latter might be patdoned
or imagining that the individual wires of a colliery rope woul
8nap in succession like so many stitching needles in passing
over the drum of a winding engine, but the engineer is required
to be better informed. In dealing with such a problem as that
Presented by the Inch Garvie tower resting on its four piers,
the engineer would first satisfy himself as to the amount o
:ﬁmpresign, if any, of the different piers. The foundation in
at special case being on solid rock and the piers of solid
masonry he would know from practical experience that no un-
:ﬂm settlement could occur. He would further know from
e results of thousands of experiments on the extension of
steel bars and on the deflection of rivetted girders that the
modulus of elasticity might be taken as constant, and Wwith
gleae data he would calcn%
’prth Bridge as exactly as Dr. Sang could that on the string
?1‘ 8 plumb-bob. Neither would the engineer ex rience any
ifficulty in deducing the stresses if the piers an foundation
Were of some partially compressible material, for he would as-
certain experimentally the limits of the possible unequal settle-
Wment of the four Fletﬂ, and introducing that quantity into his
:ﬁnat\ons he would arrive with the same exactness as before at
e stresses on different parts of the structure.
likA geometer ambitious to deal with engineering questions
ke those essayed by Dr. Sang, should first get an engineer to
gve him the requisite practical daa, and then himself care-
lly observe the practical behaviour of such objects as six-
;Vheeled locomotive engines, four-wheeled carriages, and four-
*;gged tables and chairs. He would then realize that questions
o elastlcl_ty enter into most problems of practical construction
and that in this world at least a three-legged stol is not the
:’txost generally gseful_type of structure. A few months hard
. udy would satisfy him there is no royal road to learning, and
e would th_en, if wise, decide to avoid the odium of quackery
and Jeave difficult engineering problems to be dealt with by
Qualified practitioners. .
otTllixerq is something almost pathetically comie in the spectacle
: t le venerable secretary of the Scottish Societ; of Arts suffer-
Dg ** intolerable anxiety” because the cent tower of the
£ r‘in'th Bridge has four legs like a table or chair, and farther
o ghtening himself by foreseeing *‘ how a builder seeking to
w}'u}gthen the scaffolding may bolt on diagonal ties sud un-
oéftlngly repare a downfall.” Neither is the statement “‘the
llt.lectxon character of this arrangement seoms not to be under-
thot)d by engineers, I shall take some pains, therefore, to make
e matter clear,” Without humorous suggestion, for it
thr' Punch’s militiamen who when out of step with the rest of
e regiment, honestly believed that the others were WIODg
nfortunately at least two of Dr. Sang's sudience appear t0
wah‘:e missed seeing the humorous nature of the consequences
: ich followed the adoption of Dr. Sang’s hypothesis of & ma-
':ml of construction wgich would not change its form under
R“’SB, for an Edinburgh paper reports a Mr. Westland to have
b “;ﬂﬂfed ‘‘no one could say anything against what Dr. Sang
h“ said, his theory was perfectly correct,” and a Mr. Reid to
c:lve added, “he wouldpe be inclined to doubt some of the
ﬁc(;lglzgons of some of the people who had to do with the Forth
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How far an elementa? view of the Forth Bridge stresses, or
of any other complicate scientific question msy prove usefal
or the reverse, depends of course upon the mode of handling.
A tourist may obtain a sound elementary view of the allitudes
attained in his rambles by means of an aneroid barometer, but .
to use the results to correct the levels on an Ordnance ma;
would not be a mark of wisdom. To boil the barometer woul
be simply s joke: I makea barometric obseryation”—said
Mark Twain in his “Tramp Abroad”’—*to g:t our altitude.
1 boil it half an hour in a pot of bean soup the cooks were
making, The result was unexpécted, the instroment was not”
affected at all, but there was such a strong barometer taste to
the soup that the head cook; who wasa conscientious person,
changed its name in the bill of fare.”

Dr. Sang ** boiled the barometer” on three several evenings
at the Scottish Society of Arts. As not a single stress or strain
on the Forth Bridge is correctly given in the paper, nor could
by any possibility be ascertained by the motﬁ‘oda therein set
forth, we would suggest that following the above precedent,
the name *An elementary view of the strains on the Forth
Bridge” be changed in the bill of fare.””—Eng. .

~ A HOUSE FULL OF ELECTRICITY.

If Benjamin Franklin, the electrician and proverbial philo-
sopher, who snatched lightning from the skiesand the sceptre
from the hand of Solomon, had been one of the invited guests
at the house of E. H. Johnston, in Thirty-sixth 8t., the other
evening, he might have been as astounded as Macauley’s New
Zealander in the streets of modern London. The spectacle of
his kite-led current, as docile as the ‘““slaves of Aladdin’s
lamp,” turning wheels and obeying human wishes in various
ways might have overcome the imperturbility even of one who
was accustemed to stand before kings. But we have reversed
the spirit of bis age, when all that was unknown passed for the
magnificent. For modern invention has accustomed us to sup
on wonders and rise nnsated from the feast.

Mr. Johnson is a practical edthusiast. Zeal and knowledge
go not tandem with him but as a team. Others have lighted
their Louses with electricity but be ha.s tarned his into & Pan-
dora’s box, ** a paradise of dainty devices.” ]

A Christmas tree stood on his second floor, Its top nearly
touched the ceiling and its roots were set in a hollow pedestal.
This tree was hung with tinsel, toys and candle, If the candles
on it had been lighted and it had remained still it would have
been like other Christmas trees. But instead it kept turning
on its base, and six times with every revolution two score tiny
electric lights of red and purple and white twinkling out of the
evergreen branches. All the evening the six score lamps went
through their polychromatic permutations except where the
kaleidiscope was stopped to explein its mechanism. It was
then seen that the tree was sim‘gly an entertaining part of M.
Johnson’s practical plan of lighting his house by a dynamo
machine in the cellar, The same carrent that supplied a six-
teen-candle lamp ran the motor causin the tree to revolve,
‘and also by an automatic device brought into circuit the little
lamps, which were enveloped in French tissue paper. ‘ What
an attraction for a show window,” some ‘one said. ¢ Why
not ¥ replied Mr. Johnson. * Add to the colors and then
surround the whole pageant with mirrors and multiply them
indefinitely.” : v

«Your fire looks comfortable to-night,” remarked a guest
glancing at an open grate that radiated s mellow light. *I
call that ¢ m¥ sellers fire,’ ** said Mr. Johnson. * You see I
have conceaied a fow electric lamps there in pine shavings. I
intend to put them inside of cannel coal covered with ising-
glass, to make the effect more realistic. We dont’t need a fire,
as we use the exhaust steam that rans my machine to heat the
house.’ .

41t is the spectacle of the burning bush over again,” re-
marked & well-read observer. ¢ Bat more easily extis ished,”
and the host pressed a concealed button, and the light disap-

ed.
p(’t(‘)rn the parlor floor he showed various contrivances, as uaeful
as they were ingenious, for lowering the light at will, singly
or in groups. ** All the wires on this floor run back to the
safety catches in the window seat,” added Mr. Johnson. ‘I
have thus provided against the possibility of being left in dark-
ness by making each series of lamps on the chandeliers inde-

endent of each other.”
1 want to show you my Landseer by the electric light,” he
mp was unscrewed from its socket

continued. The nearest
e — R
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and suspended by a wire inside of a tall gorcelain vase. The

current being applied the picture of an Alpine shepherd sur-

“rounded by his dogs was displayed in graphic relief like a
cameo. Nothing could surpass the fidelity with which the
light revealed the minutest shading of the artist’s brush.

*“ That is the enly true way to show a painting,” said the
host. *‘No arrangement of light upon a canvass can produce
80 purely natural an effect. Every artist who sees this is en-
raptured by it. Billiard players are equally pleased with the
lighting of my table,”” he continued, leading the way to the
billiard room in the basement. * These two lamps are adjusted
and thelight is so reflected from the ceiling that 1 defy you to
find a shadow on the table either under the cushions or the
balls, You would suppose that with a thirty horse.power
engine nearly nnder this room some noise or trembling might
be perceived. [A few of the more curious went below. Even
after entering the cellar the throbbing was so light as to be
almost imperceptible.]” ¢ The floors are well cemented, and
1 have muffled the walls as you see, bui the engine runs so
smoothly that it might almost be set up anywhere. I run that
pump by an electric motor, and keep the upper stories amply
supplied with water. As for heat, I have enough steam Eaft
over after making my light to heat the house thoroughly,
Several of my neighbor's houses are wired for the light, and I
intend to supply them with it shortly.’’

At the lunch table later in the evening, Mr. Johnson was
asked to prophesy on the future of the electric railway. *1
don’t like to prophesy unless I know,” said he. *Still my

opinion is that within two years one division of the elevated-

road will be operated by electricity. The problem has been
worked out except in its details. To furnish the power in
sufficient quantities is 8 matter of course with the demonstra-
tions that have already been made in electric lighting. But
just as in that business there are manifold devices for the re-
gulation and use of the current, the outcome of hard exper-
ience, and not to be dispensed with in the commercial sense.
Once get the electro-motive force under control and absolute
safety is secured. Each section of the track can be 80 isolated
that a collision will be jmpossible. To light the cars from the
same source that supplies their motion is easy. Oh, we are only
in the infancy of this science,” said the electrician, as he lit his
cigar by an electric lighter.—N. Y. Tribune.

— e ———————
HOW A “CORNER” IS WORKED.

The speculators in the grain markets often engineer a rise or
adecline in prices, almost entirely irrespective of the supply
on hand or even of the crop prospects. Corn or wheat wiil
frequently be quoted several cents per bushel higher for one
month’s deliveries than for other months. The newspaper re-
ports may give the cause of these wide fluctuations as a ** cor-
ner,” a ‘“‘gamble,” or the efforts of speculators. Hence it may
interest our readers to know how a * cormer’’ in grain is
worked.

Corners in grain are only possible when there is an excess of
short sales. And, if oue understands the theory and practice
of short sales, he can readily understand the working of a cor-
ner. In regular business, when a man sells grain he actually
has the grain to deliver, but in speculation a man sells what he
has not, with the hope of being able to buy and deliver the
goods at a cheaper figure. But every bushel thus sold must be
brought back at some figure, higher or lower, before the trans.
action is or can be closed. And right here is where the mis-
chief comes in. In regular business when a man sells any-
thing that is the end of the transaction, but every speculative
sales involves another buying transaction of equal size and
amount. And this is called *“ selling short,” because in such
deals & man agrees to deliver what be does not yet own, and
hence he is short or minus that amount of actual stuff and is
compelled to buy at some price. He can buy it the next day
or he can defer it a month or longer if he chooses.
who sold September corn short in August, must buy back all
that he sold before the close of September, or pay the price
difference in money. .

During last August or before, an immense amount of corn
was sold short in this market for September delivery. The
price of corn at that time was thought to be higher than it
would be when September came round. Wheat was so low,
and the promise of the new crop was so good, that traders con-
cluded there would be a drop of at least ten cents a bushel, and
80 they all rushed in to secure a part of the prospective profits.
And if the market had been let alone they would have come

The man |

out all right, But after millions of bushels had been thus sold
for future delivery, some parties put their heads together and
bought up all the cash corn in the elevators and then went
into the market and bid up the price, taking all that was offered
and still bidding higher for more. Very soon some of the
shorts saw the market going against them and began to buy
back at a loss what they had previously sold. This, of course,
greatly increased the number of buyers and sent the market up
faster. After the boom was fairly under way no one dared to
sell short any more, and the only corn obtainable after that
point was reached was in the hands of the parties. who were
runnning the deal ; hence they were at liberty to put what
price upon it they pleased, provided they bought from day to
day all the actual corn which came in over the railroads and
all the speculative corn offered. The entire corn supply, there-
fore, was virtually locked up by the parties running the cor-
ner.

Those sellers who filled in or bought back what they sold
before the price got too high, escaped from the trap set for them
with but little loss, but many others got mad and vowed they
would not buy until they got ready. The parties running the
deal could not force the delinquent fellows to buy until the
last day of September, but they could force them to put up
margin-money enough to more than cover all the difference in
price between the low point and the high. Hence a corner al-
ways sottles itself after a while into & tussle between the vic-
torious longs and the mad shorts, and in this contest the price
can be put up to any figure the first party decides upon. The
situation and the deal are entirely at their mercy, and the
shorts must eventually settle at the price fixed for them by
their antagonists, or appeal to the Board of Directors, to come
to their rescue and fix a marginal price, which appeal, in this
case, was suscessful, though it is not always so. Such, in plain
and untechnical language, is a brief description of the famou:
corn corner of September, 1884.—Chicago Journal. i

NEW SYSTEM OF MILLING IN FRANCE.

The revolution in milling, brought about by the use of rolls
in Hungary and America, and the preference shown by bakers
for roller flour which, according to inventors, is to snpplant
stone flour everywhere, is at present a matter of greatconsider-
ation with French millers. Y-Iowever, the advantages obtained
by roller milling are as yet not sufficiently tangible to convince
the entire trade, and cause it to adopt that system unhesita-
tingly. Roller millers have certainly produced flour superior
to stone flour, but what is the cost of production, and what
the percentage ot yield? With regard to color, roller flour is
undoubtedly unsurpassable, but it is obtained at the expense
ot a number of operations, which necessitate various mechani-

" cal complication, and a skilled class of mechanics, all of which

increase the cost of production. For these reasons, millers are
loth to incur the heavy. expenses of changing their mills, and
would prefer to keep their millstones, which shorten and sim-
plify milling, and which, although they do mot produce saper-
fine flour, yield an excellent and medinm grade, which comes
up to the popular requirements,

If the system of stone milling were ever so little improved
upon, it would have nothing to fear from the competition of
rolls, for the cost of the former will always be less. To obtain
this is the object I have in view, and which I-believe I Have
attained. The success of my system would be a boon to the
milling trade, since the only alteration necessary is the pre-
paration of the stones, without making any radical change in
the mechanism. . The result obtained by the use of rolls, led
me to investigate whether the system ot stone milling was not
open to improvement, and whether the principles introduced
into France from England sixty years ago, and improved by
us at that time, but which have remained at a standstill ever
since, had reached the limit of perfection. The experiments
which 1 have made have convinced me that a marked improve-

_ ment in color can be obrained by following lines different to

those which have been adopted up to the present in the system
of stone milling. In the ordinary millstone dress the surface
of the stones has a lar%‘e number of furrows running from the
skirt toward the eye. The planes which separate these furrows
from each other are called lands. In the
with a pick, and are called cracks.

These cracks have to be put in afrésh every eight or ten days,
and to do this well is the supreme point of the miller's art.
There have even been invented machines in order to attain
greater perfection in this. Although the system of furrowing

atter lines are cut
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ha.s.been in use sixty years, there is-no definite theory on the
subject. 1t is made accordingly to the general adopted style,
or even,according to the phantasy of the miller, The furrows
are more or less numerous, wider or narrower, rectilinear of
curved, without any precise knowledge as to the advantages
Possessed by any one of them above the others. 1 have fre-

| quently observed the embarassment of practical men when

guestwned on the subject of furrowing. The utility is recogniz
dy them, but they are unable to define it, 1 will endeavor to
0 8o in the following manner : '
d‘It is easy to understand that the smooth surfaces of two
isks, one of which revolves, would be useless for grinding u
a]nd disintegrating the component parts of wheat, The parrE
% es squeezed between the two surfaces codld not be acted upon
y centrifugal force ; they would revolve for an indefinite
period with the stone, and be flattened out without moving to-
ward the skirt. It is therefore necessary that the pressure
exerted on the particles should be interrupted so that they,
when under the action of the revolving stone, may move to-
ward the skirt, The duty of the furrow is io interrupt this
Pressure, as well as to offer hollow spaces over which the stock
;i"“ travel, then work up the inclined plane of the furrow, an
nally be ground between the lands. In this definition, the
role of the furrows in the runner is not exactly the same a8
that of the bed-stone furrows ; their chief use is to break the
Pressure, to propel the stock, to ventilate the working surfaces,
'i‘nd te help to grind by the action of their corrugations.
ormerly, Fregch millers used the porous Ferte-sous-Jouarre
stones only, without furrows. Their system was that of high
gﬂnd}ug, in which there was a space between the surfaces,
a‘howmg the stock to follow the action of centrifogal force.
i e roughness of the stone, assisted by a coarser dress, rather
an by pressure broke the wheat. Moreover, when the English
:y%tem of dress was applied to French stones, the result was a
]51 ure. When the English introduced American mills into
rance, they bronght into use *‘la Ferte” stones of a less porous
n?ture and a system in Which the farrows occupied one-quarter
of the surface, and the lands three-quarters. In the present
system, the custom is to have a large plane surface, and to
make the farrows much narrower than the lands, as the latter
only do the grinding by means of the careful dress with which
they are provided.
bmhe modifications for which I have taken out a patent are
hy d upon totally different ideas ; I do away with the land
mtnom; entirely and widen the furrows. My millstones have
ore hollow than plane surface. The hand is reduced to &
:}:rrow convex strip. The principles which I laid down, an
the data [ have followed are as follows : 1. The wheat is su
Jected to too much friction between the surfaces of the lands,
&?d the result is that a part of the external coloring matter an
% hthe germ is attached from thehull, and discolors the flour.
R e wheat, when reduced to flour, is subjected toa superfluons
frictions which can only lower its quality. 2. The wide furrows
in my system are intended to carry the stock to the skirt much
;{ulcker, and to discherge it after asmall number of revolutions.
- In the usual system, the stock travels only about 6 centi-
metres for each revolution of the stone, and takes from six to
eight revolutions before being discharged.
thIn my dress, the stock is held between the stones for barely
ree revolutions, during which it comes into contact with the
grinding portions 120 times. The product contains more
;nlddhngs : an excellent point, since better flour i8 made after
Tom the latter, after separation from the bran and purification.
he lands are not cracked and are almost smooth. The system
of cracking, a matter of so great importance to millers, an
which so much attention is devoted, is prejucial tv good grind-
Ing. In my system the wheat is cmﬁed by pressure as !,he
points of contact of the two stenes, just as in roller grinding
1t is broke at point of contact of the rolls. The stomes clear
more quickly on account of the wide farrows ; the 18 re-
uced in order to diminish the pulverization of the bran ; and
:0 lessen the friction on the stock, my millstones .are smaller
han is the present custom.—4. Dard, in le Meunier.

CONDITION OF CARBON IN STEEL.

hA .rcisort of a committee to the English Institution of Me-
chanical Engineers states that the results of many experiments
made appear to warrant the following conclusions in regard to
characteristics, recognizable by chemical examination, that are
exhibited by different portions of one and the same sample of
steel presenting marked physical differences consequent ufoa
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their exposure to the hardening, annealing, or tempering pro-
cesses. ‘

1. Io annealed steel, the carbon exists entirely, or nearlvso,
in the form of a carbide of iron, of uniform composition (Fesl
or & multiple thereof), uniformly diffased through the mass ot
metallic iron.

2. The cold rolled samples of steel examined were olosely
similar in this respect to the annealed steel, doubtless because
of their having been annealed between the rollings.

3. In hardened steel, the sudden lowering of the tempera-
ture from s high red heat appears to have the effect of pre-
venting or srresting the s«:g‘ntion of the carbon, as a definite
carbide, from the mass of the iron in which it exists in com-
bination ; ite conditionin the metal being, at any rate mainly,
the same as when the steel is in ‘a fused state, The presénce
of & small and variable proportion of carbide of iron in hard-
ened steel is probably due to the unavoidable or variable extent
of imperfection or want of suddenness of the hardening opera-
tion ; so that, in some slight snd variable degree, the change
due to annealing takes place prior to the fixing of the carbon

-by the hardenin

process.

4. In tempered steel, the coudition of the carbon is inter.
mediate between that of hardened and snnealed steel, The
maintenance of hardened ' steel in a moderately heated state
canses & gradual separation (within the mass) of the carbide
molecales, the extent of which is regulated by the degree of
heating, so that the metal gradually qilpl‘otches in character
to the annealed condition ; but even in the best result obtained
with blue-tempered steel, that :gfroach. as indicated by the
proj ortion of separated carbide, is not more than about half-
way toward the condition of anngaled steel.

5. The carbide separated b{ chemical treatment from the
blue and straw tempered steel has the same _composition as
that obtained from annealéed steel.

et

_ HAND-SCREW STEERING GEAR.

Although steam steering gear is almost universally used on
board steamers, it is requisite that the spare gear aft, and
which is almost always sciew gear, should be of the most sub-
stantial character, snd also that the means of connecting and
disconnecting from the one to the other should be both simple
and reliable. To this end Messrs. J. Hastie and Co., Kilblain
Engine Works, Greenock, who have had above thirti years
experience in the manufacture of screw steering gear, and above
ten years in steam steering apparatus, have recently brought
out some improvements in steering apparatus, which we now
illustrate.

The after steéring apparatus is mostly used when the vessel
is on s course, and it 18 also an emergency gear utilized when
any acoident happens to the steam gear or when the steerin
chains give way. These breakdowns nsually occur at a criti
time, and if the vesse) is not at once got under control by the

is apt to result in another breakdown, owing to the violent
oscillation of the rudder under the action of the waves. To
obviate this danger Messrs, Hastie used a frictional brake of &

culiar kind, which we illustrate above, and which controls
the rudder effectually in a few soconds without shock, and
does not interfere, even in the case of old vessels, with any
existing apparatus. : .

A is & cast-iron or stee] brake made either a sector or a com-
lete circle, and attached to the ordinary steering quadrant B.
he lower part of this sector is by preference grooved circum-

ferentially, as shown at C, and has a corresponding wood piece
D fitted into it, the ridges of one surface fitting into grooves of
the other. 'This wood is cased between the plates of & lever E,
working from the fuloram F. The lever is operated by a screw,
which is actuated either by a rod inserted in holes in the boss
G or by a ratchet H, one or two strokes of which put the bear-
ing surfaces either in or out of contact. The grooved surfaces
are of great importance in obtaining & firm grip, as with the

| same pressure on the screw the grip is many times greater than

with the flat surfaces of & wheel, the result being that the
necessary holding power is obtained with proportionately less
lateral pressure on the rudder stock. The quadrant form of
brake fulfils in this application all the conditions of a complete
wheel, without any additional space being taken up beyond
that occupied by the ordinary quadrant. *

The particular method of working the brake shown on the
engraving is only one of many me ods available to suit the’

1711
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requirements or peculiarities of each particular ship. It can
also be arranged for working by the foot of the man steering by
the after hand gear. o

One of these brakes was applied to the rudder of the Penin-
sular and Oriental Company's last new vessel, the ¢ Chusan,”
and was severely tested at sea with such satisfactory results
that it has been specified to be applied to the vessel now build-
ing for that company by Messrs. Caird, of Greenock. Messrs,
Hastie have also devised a safety guide for use when the steam
steering gear is in operation, and when of course the hand gear
must be disconnected. The disconnection is usually effected
by removing the taper pins J which join the large screw nuts
K und the connecting-rods. These connecting-rods I, being
then free, move by the action of the crosshead, which works in
conjunction with steam steering gear, and are apt to come in
contact with the screw nuts referred to, and break down
the gear. By the new arrangement the connecting-rods and
pins, when removed, work in the slot M of the safety guide,
where they can do no damage, and where they are available at
any moment should an accident happen to the steam gear re-
quiring the connection of after hand screw gear. In large
vessels slide blocks are fitted into the guides.—Fng.

———ee e PP e

THE LANE SECTIONAL BOILER.

Messrs. Howard Lane & Co., of Palmerston Buildings, E.
C., shown the Lane sectional boiler, of which we give an en-
graving, and they also exhibit at the same stand a small boiler
under steam with an engine, dynamo, and electric light,
arranged to illustrate their system of illuminating the interior
of steam boilers. This boiler consists, as will be seen, of a
number of inclined wrought iron tubes arranged in vertical
rows, each tube being closed at its lower end and fixed at its
higher end to a conuecting casting. This casting is divided
into two parts by a partition, and within the main tubes alrea-
dy mentioned are smaller tubes, the front ends of which ‘are
fixed on the gartition just referred to. Referring to our illus-
tration, in which the
by arrows, it will be seen that the water descends on the front
side of the partition just mentioned, enters the inner tubes,
and is conducted by them to the rear ends of the main tubes,
it then returning to the front through the annular spaces bet-
ween the inner and main tubes and raising up to the collect-
ing dtum, where it is discharged through a curved hood, which
throws the water downwards, allowing the steam to be seperat-
ed fromit. The arrangement of the setting of the boiler is
very clearly shown by our illustration, and will require little
description. It will be seen that the front part of the fire is
covered by a firebrick arch, which tends to promote complete.
ness of combustion, while the inclined tubes carry screen tiles,
as shown in the detail view, Fig. 2, which deflect the escaping
geses and cause them to pass partly round each tube, deliver-
ing them directly under the tube ‘above.—Eng. )

—_————o———
CEMENT TESTING MACHINE.

Of the two testing machines exhibited by Mr. V. de Michele,
of 14 Delahay-street, Westminster; one is new patent automa-
tic cement testing machine, invented by him, and of which we
give an engraving. Some of our readers will be familiar with a
machine bearing Mr. V. de Michele’s name, which has been
extensively used, the principle of this machjne being that a

strain was applied through the medium of the cement briquette -

at the short arm of a bent lever to lift the long arm which was
weighted. "When the leverage was so increased as to be too
great for the cement to sustain the briquette broke, This ma-
chine was not automatic, the power being obtained by means
of a worm and wheel. In the present machine, as ourillustra.
tion shows, the briquette is broken by the right-hand lever
falling and raising as it does so, throngh the medinm of the
briquette, the other lever. The weights on the right-hand
lever are placed farther from the fulcrum.than are those on the
left-hand, hence the automatic motion. which is kept most com-
pletely under control by means of the small oil cataract shown
in section. The handle can be set to break a briquette or series

of briquettes as slowly or quickly as may be desired, but the ,

standard test is that the strain be applied at the rate of 100 1b.
per second on the square inch. The machine can be stopped at
any period of the stroke, and when restarted applies the strain
at the same rate as it did before the stop. A feature in these
mechines is the new arrangement of index which has been
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adopted. When the briquette breaks the left-hand lever falls
slightly, releasing a spring which has been movinghthe index up
the graduated quadrant and leaving it, marking the strain the
cement broke at. The non-autamatic machine (the other ma-
chine exhibited) is on essentially the same principle as the au-
tomatic type, only that.the weights are so placed that the
levers are in equilibrium at all portions of thestroke; the bri-
quette being broken by the slight constant hand pressure of
a few pounds. In this case the oil cataract andgear is, of
course, dispensed with and a very simple and efficient ma-
chine is provided. The workmanship is of a high class
and the machines, being simple, are no likely to get out of
order, but to render the automatic machine serviceable, under
any ciscumstances, it is provided with two holes in the right-
hand lever, one being where the weights are fixed in a non-au-
tomatic machine. Thus, in case of any derangement, the
toothed quadrant has only to be taken off, the studs holding
the weights fixed in the second holes, and the machine is again
ready for ise. In the same way a non-antomatic machine can
be at any time supplied with automatic gear should its owner
80 desire, the holes for the weights being already provided.

—t PP O—————

BELLAMY'S MULTITUBULAR BOILER.

As an example of large boilers we give illustrations of one
for Demerara, and rated by Mr. Bellamy at 40 horse-power.

This boiler is 12 ft. 7} in. long by 7 ft. 8 in. in dismeter,
and it is constructed for a pressure of 80 Ib. per square inch.

It is fitted with one of Fox’s corrugated furnaces, 8 ft. 10 in.

in diameter, inside, and from this 37 tubes, 4} in. diameter, 1
extend to the near end of the boiler. From the back chamber ]
thus formed the products of combustion return through 32 tu-
bes, 5 in. in diameter, to the front end of the boiler, where
iron smokeboxes are provided, which communicate with the
chamber in which the boiler is set. From this chamber the *
gases finally Eass off to the chimney through the fiue showh in
the section, Fig. 1.

The boiler illustrated has 22 square feet of firegrate area
and 788 square feet of heating surface, from which it will be |
seen that a powerful boiler is obtained within very limited di-
mepsions. The boiler is carried upon two cast-iron standards,
filled in with brickwork, and from the manner in which it is
set the shell can be readily examined externally. The arrange-
ment of the furnace fittings is worth notice. ~As is very com- }
monly done in corrugated furnaces, a shield plate is provided || =
below the grate to give a smooth surface, from which the ashes :
can be reagily raked, and this plate has been turned to account
to carry the furnace fittings. L'hus the firebar bearers, the cast-
ing for carrying the bridge, and the dead plate are all fixed to
it, and thus all necessity of attaching these parts to the furnace. ’
itself—a frequent causd of leakage—is-avoided.

In boilers of a large size than that illustrated, Mr. Bellamy
prefers to use two furnaces, the general construction being
otherwise like that we have just described.—Eng.

AN ENGLISH ENGINEER ON AMERICAN
MACHINERY.

Mr. Arthur Rigg, C. E., in the course of a paper, read before
the Society of Eugipeors on American engineering enterprise,
88Y8 ¢ ,
““Those who commence doing everything which imperfect
knowledge considers cheap are little aware how wide-spreading
are the consequences of such an opinion being entertained by
themselves and communicated to their work people. That
idea not only saps the foundations of permanent sucoess, but
also poisons the springs of all honest dealing. It acts by the
force of an evil example, and consequently depreciates the
quality of manufaetores.. Many of our goods are already
nearly driven out of foreign markets in sgite of our immeasur-
able advantages, and are being replaced by the productions of
American and foreign countries. If there is much to see and
admire in Canada and the United States, there is nothing more
worthy of imitation than the system which' prevails there to so
large an extent, of having the best of everything, whatever it
may seem to cost—a system which insures prosperity to trade
self-respect to the manufacturer, and one that is consonant not
only with the sound principles of political economy, but also
with ordinary common sense. Some people seem imbued with
an idea that anything said in praise of either Ameriean or of
foreign workmanship involves an unpatriotic distinction of

e T ————————————.....
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what we produce at home. " This is ve crow vi i

v ; . ry narrow view of things,
&i:‘l without having any sympathy with that cosmopolitan
phil nqth'ropy,' which exalts every country at the expense of our
own, it is plain that we can never indulge a generous ambition,

Dor aspire to lead the van of progress, if we shut our eyes wil- ’

fnl‘l‘y to what goes on in the world around.

There are no countries from which we can more fairly take
ixamPIe than those whose original inhabitants come trom this.

Lnenca has been peopled by the more energetic of our own race,
Who now possess a country of marvelous internal resources. By
tbe'help of their laws and to their enormous gain, new inventions
gfre eagerly soughtafter, and talent meets great encouragement.
There a man does not need tolabor for many long yearsin perfect-
ing an invention, taking the doubtful protection of those statut-
esof limitation called our Patent Laws, only at last to find his
ideas appropriated by another—a pirate who takes undue
advantage of the numerous pitfalls by which an inventor is
?ncgmpassed. . And for another reason, it is no-wonder that
oreign countries get ahead of us, when even their government
wlgel_y encourage everv new departure, every improvement in
:_x;qtlpg methods. With them there is little of that nervons

;llmdxty about anything out of the beaten track, and none of

that provoking interference due to the conceited half-knowledge
of those who bave learnt enough engineering to meddle with
and spoil what they cannot understand. Abroad, engineers
?re more fully trusted than here, and they are therefors more
ree to obey the sound maxims. Make sure first of those general
Principles you intend to apply; then trust them implicitly ;
lng, finally, never be afraid to carry them out.

The direct adaptation of tools to their intended purpose is
very noticeable in all American machinery. In their planing
machme;s. for example, everything is done to facilitate the at-
tendant’s labors by numerous little devices. The handles are
arranged all ready for his use ; and, as the table runs guickly

. :»;ck, its catch strikes against an elastic.lever, and so moves
the narrow belt with the utmost quietness, and only about half
¢ distance needed for an English machine. Then ihis action
Puts a friction pall into gear, and it deliberately advances the
tool for another cut. The driving pulleys of thess machines
are ranged along the side, so they need not be placed across the
ine of main shafting ‘as with ours, and, altogether, this one
examrp}e might serve as a text for a long dissertation upon the
:ll;t of intelligent design, more Earticularly as- contrasted with
¢ clumsy planing machines which satisfy people here. Indeed,
at one of our works the proprietor showed the writer an Ameri-
can machine for o different purpose, that was working well and
;ﬂ}h the utmost silence ; while, not far away, was another
ﬁomg' cotresponding work, and bearing the name of a large
rm in this country. . This latter was creating a deafening
:lloxse, spd seemed as if concentrating its emergies upop self-
estruction every few minutes. A barbarous design, most
appropriately named by its owner, as we left it, ¢ Brute Force
and Ignorance.’

‘“In setting out manufacturing establishments of the best
class in Americs, ope cannot fail to notice that the object kept
Steadily in view is the need of cheap production with the dis-
advantage of expeusive labor ; and to this end the original first
ggst.of machinery is considered of far less importance than any
~dx!t51nutxon of its productiveness, for that would be a continusl

Tain upon profits. Settling the commercial aspects of any
manufacturing concern may not lie strictly within the province
of an engineer, but it ought to receive from him an amount o
attention equal to its importance. That point where interest
on firat cost balances annual expenditure can be determiuned by

very simple calculations, for if we assume capital all to be bor-

rowed, and the machinery constantly in full work for fifty
hours a week ; and further, that a return of 10 per cent. per
?nnum just covers interest, repairs, and depreciation, then it
follows that unless an investment gives more than 10 per cent.
it is not worth making. All excess over such intérest becomes
clear profit, and is frequently found enough to justify an opin-
lon that no investment yields so high a return as first-rate ma-
chinery fully employed ; and this is farther illustrated by the
old Lancashire saying, that it is always worth investing £1,000
to save the annual cost of one man’s labor.”—A4m. Mach.
————————
1 TH1s country sends tower clocks all over the civilized world.
n the United States the greatest demand for them comes from
}i!le North and West. The prices range from $500 to $5,000.
hh"“ are a great many mew school houses, city halls, court
ouses and other public buildings erected every year, and the
demand is always good.
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THE WASHINGTON MONUMENT.

The dedication of this structure, February 22, 1885, recalls
the fact of the great engineering skill developed when the plan
of the monument was changed and enlarged, whereby it was
rendered necessary that the original foundation should be gor-
respondingly enlarged and strengthened to enable it to bear the
greatly increased weight. We therefore reproduce the stutement
of measures adopted for his purpose. The problem was how to
get under the shaft. The plan adopted, a larger foundation was
to introduce the masonry in three vertical layers about four feet

width, having first tunneled under the structure with drifts of .

the same width and of the required height and length. These
layers were connected with each other by dowel stones set in
their faces as the work progressed, and with panal depressions in
the alternate layers, into which the intermediate layers were
molded. The material used in these layers was strong Portland
cement concrete, except for a short distance just uuder the old
foundation, where rubble masonary was forced in and wedged
up under the stones of theold structure. The tunnels described
were excavated in pairs on opposite sides of the monument, in
such a way that the strain was equalized. * Daring the course of
the work the monument sunk a little, but, owing to the precaun-
tions taken, it practically settled squarely or evealy all around,
g0 a8 not to displace the axis or disturb the equilibrium of the
structare. Each of these pairs of tunnels was filled with cement
before the next pair was excavated, and thusthe werk was con-
tinued until all the earth within the dimensions given had been
tunneled out and replaced with concrete. To lock the old foun-
dation in with the new, and distribute the pressure more uni-
formly over the new roass, three large buttresses on each side of
the structure—twelve in all—were carried from the upper surface
the new foundation up to and under the outer portions of the
shaft ; while to sustain the central portion of the old foundation
a leg of concrete was projected under the mididle of it, the well
in the center being used as a means of accass to the portion to
be excavated and filled. :

Thus the foundation was deepened thirteen feet six inches,
and extended in all directions twenty-three feet three inches.
Seventy par cent of the earth under the old foundation was dug
away and replaced with a mass of concrete extending eightecn
feet within and, twenty-three feet three inches without the line
of the outer edges of the old foundation. This mass of con-
crete extended five feet under the outer face of the shaft at its
lowest joint, where it rests upon the foundation, This gave s
new foundation 120 feet six inches square, and enlarged the area
of the foundation from 6,400 square feet to 16,000 square feet.
To distribute the pressure of the shaft over the new foundation,
the old rubble stone base was torn from under the walls of the
shaft and replaced by a concrete underpinning extending out
upon the new concrete slab. In doing this fifty-one per cent
omhe cabical contents of the old stone foundation was romoved
and forty-eight per cent. of the area of the shaft undermined.
The foundation as completed extends thirty-six feet ten inches
below the shaft and six inches blow the permanent, level of wa-
ter at the site of the monument. The total weight of the struc-
ture is 81,120 tons.

It is calculated that the pressure upon the bed of the founds-
tion nowhere exceeds nine tons per square foot, and is less than
three tons per square foot near the outer edges of the foun-
dation. The shaft, as proportioned, both in dimensions and
weight, is entirely stable, as agsinst winds that wonld exert
pressure of one hundred pounds or more per square foot upon
any face of the stracture.—Zz.

—‘———-—0—0*———
GLYCERINE FROM DISTILLERY DREGS.

+ We are getting an excellent article of glycerine out of dis-
tilery dregs now, ** said a manufacturing chemist, * and soon as
the fact gets to be generally known the refuse of the worm of
the still will be worth more thanit ever was before. Glycerine
is & constant produot of the alcholic fermentation of sacchari-
ne matter, and all fermented drinks éontain quantities of it.
In the distillation of liquids containning slcahol the glvcerine
.does not free itself from the ¢ mother, ' or dregs, not being vo-
latile like the alcohiol. The glycerine is taken from the mother
liquor by the ordinary chemical methods, and superheated steam
is then brouﬁht to act in the residuam, which removes the im-
guritiu and leaves a choice quality of glycerine.”’—New Fork

un.
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THE PURIFICATION OF WATER.

At the International Inventions Exhibition, Messrs. Easton
and Anderson, of London, show outside the Austrian Court a
lant for the purification of water on a large scale by means of
iron, the arrangement of apparatus being one patented by Mr.
‘W. Anderson. Some twenty-eight years ago Dr. Medlock first
called attention to the remarkrble power iron possessed of re-
moving colour and destroying organic impurities in water, and
Professor Bischof has laboured persistently in endeavouring to
apply the process buth to domestic use and to water supplied

on a large scale. The spongy iron domestic filters enjoy a well-.

deserved reputation, and the pold attempt to purify the waters
of the Nethe, from which the supply of Antwerp is derived,
by filtration through a mixture of gravel and spongy iron, has
met with very marked success so far as the effect on the water
treated is concerned.

The objections to Professor Bischof's process on the large
scale is that a very considerable area of land is required for the
filter beds, that the cost of the iron in them is very great, and
that some trouble jand expense are incurred In the periodic
cleaning of the surface of the iron mixture, a process which ne-
cessitates the removal of the layer of sand over it. The ap-
paratus exhibited, which we illustrate, is intended to overcome
these difficulties. This i8 effected by abandoning the principle
of filtration altogether, and resorting to the method of agitat-
ing or mixing continuously a comparatively small quantity of
iron with the water, which, after treatment, is suffered to stand
for some time in order that all the iron dissolved may become
oxidised, and is then passed through an ordinary sand filter or
allowed to get clear by subsidence. The general arrangement
of the exhibit is the following : The water from one of the cas-
cade basins is forced by means of a ¢ duplex pump” through
a 3in. ¢ revolving purifier” into a tank placed 17 feet above
the ground and fitted up as an ordinary sand filter. The puri-
fied and filtered water is conducted by a galvanized wrought-
iron pipe to the fountain in the Austrian Court and to the
drinking fountains, while the overflow, wnich is purified but
not filtered, falls on to a small water-wheel by which the
“‘revolver ” is turned, and then flows away by subterranean
culverts to the centrifugal pump which operates the cascades.

The * duplex pump,” by means of which the water is raised
from the cascade basin, is no other than the Worthington

ump, which has recently attracted so much attention as a new
importation from the United States. It is, indged, an Ameri-
can invention, but Messrs, Easton and Anderson acquired the
tent at the time of the 1862 Exhibition when the pump was
t shown, and havg manufactured large numbers of greatly
improved design since. .The pump, which is capable of de-
livering 100 gallons per minute, consists of a pair of steam
oylinders 5} in. in diameter and 12 in. stroke, each actuating
directly an ordinary double-acting pump 84 in. in diameter.

Steam is distributed by common slide valves, but the steam
Parts are double, one pair opening into. the cylinder some 1§

n, from the ends, and the other pairat the extreme ends in
the usual manner. Steam is admitted by the outer passages
and exhausted by the inner ones, but the piston is so cqn-
structed that it passes the cylinder openings of the inner pas-
sages, and by so doing closes them and imprisons a cushion of
steam. The cylinders are steam-jacketted, and the cushion is

effective up to the full pressure of the steam in the jackets. |

The valves are placed on the sides of the cylinders, and worked
direct by levers actuated by studs on the piston-rod crossheads,
the piston of one cylinder actuating the valve of the other.
The effect of this arrangement is an extremely simple machine,
which will start or stop by simply opening or shutting a cock
on the delivery main of the pump. “Pumps of this kind have
been extensively used for the supply of towns such as Wisbech
or Huntingdon, axd for providing water under high pressure
for working cranes, hydraulic presses, and rivetting machines,
etc, ; they pump direct into the mains, and produce a pressure
varyin? from 73 per cent. of that due to the steam when work-
ing full speed, to 94 per cent. when brought up standing by the
water being all shut off, .

The patent revolving purifier consists of a cast-iron cylinder
2 ft. 6 in. in diameter, b ft, long, with, closed ends fitted with
hollow trunnions through which pass, through stuffing boxes,
the 3 in. inlet and outlet pipes. The inside of the cylinder is
furnished with six curved shelves or ledges, the office of which
is to catch up the iron placed inside the cylinder and shower it
down continuously through the water slowly flowing along.
The iron, which may be of any kind in a fairly divided condi-

tion, cast-iron borings being the most éffective, occupies ahout

one-tenth the volume of the cylinder, and in this particular

case weighs 2 ewt. The inlet pipe opens against a disc 1 ft. 5

in. in diameter, attached to the end of the cylinder, and"
within 3 in- of it ; this compels the entering water to spread .
out radially in all directions, and so flow uniformly along.

The outlet pipe is fitted with an inverted bell-mouth, so pro-

portioned that the speed of the upward current through it is.
too low to allow any but the very finest iron to be carried up

and wasted. The cylinder is fitted with a manhole and an

air cock for letting out the gases which are sometimes apt to

collect, and is driven by a spur ring cast on one of the end

covers, actuated by a train of wheelwork which is brought into

motion by a small overshot waterwheel through the instru-

mentality of a pitched chain.

The water from the guriﬁer impregnated with iron is carried
by a 3-in. pige through the bottom of a wrought-iron tank 7
ft. square and 3 ft. deep, which is formed into an ordinary
sand filter. The water falls from the delivery pipe some 4 ft.
in the form of a thin bell jet,and in that way gets well exposed
tothe air. It runs through the sand at the rate of 12 cubic
feet per twenty-four hours, and as the water is 18 inches deep
over the sand, it will remain for three hours before it reaches
the latter, thus giving sufficient time for all the iron to become
oxidised and precipitated. The filter is capable of yielding
about 23 gallons of water per minute, the surplus delivered by
the pumps, or 974 gallons, after working the waterwheel by
which means it is further aerated, flows into the return culvert
leading to the centrifugal pump near the Albert Hall, where it
is again lifted to play the cascades. The iron taken up by the
water will be deposited in the culvert, which will thus act the
part of a sand filter.

Three of the Anderson revolvers, capable each of dealing
with 1500 gallons per minute, or together 2,160,000 gallons per
day, were set to work in the month of March last at Antwerp,
and are now purifying the whole of the water supplied to the
city in a most satisfactory manner ; the turbid and highly im-
pure waters of the Nethe, quite as offensive as those of the
Thames at London Bridge, are rendered perfectly colourless,
brilliant, agreeable to the taste, and chemically more pure than
any water supplied to London.

The quantity of iron consumed depends upon the quality of
the water being treated, but it is not likely to exceed one-tenth
of a grain per gallon, or say 14 1b. per million gallons. The
cost will depend upon the current price of iron, but as borings
and turnings form the best material, the expense is, in any
case, very insignificant.

"The power required to drive the machine is also very small,
about half a horse power per million gallons per day.—Ex.

—_—— e W ——

SAWYER’S REVOLVING GUN CARRIAGE.

The revolving gun carriage invented by Captain E. Sawyer,
of Marchwood, Hants, is illustrated on page 181. The arrange-
ment is intended to utilize the recoil produced by firing, by
withdrawing the gun from the embrasure, and so insure
greater security and speed, while the gun can be worked by
fewer men. As will be seen from the drawings, the gun and
its carriage are attached to a turntable which revolves on a
centre pin. On one side of the turntable is a rack, into which

ears a wormwheel used for training the gun. The turntable
1s mounted on a carriage, which runs on two circular rail tracks
This carriage is made with two straight and two curved sides,
with the same radius as the concentric tracks. The carriage is
placed on four wheels, the axles of which converge towards the
centre of the track, while the inner and outer pairs of wheels
or of such different diameter that the tendency of the carriage
is always to run around the circular track. As will be seen
from the engravings, each embrasure is provided with two guns
and similar concentric tracks, which intersect each other
opposite the embrasure. From the face of the latter to the
last point of intersection, the tracks are laid level, but for the
rest of their length they slope’upwards, so that when the gun
is in the loading position, as shown on the left hand side of ||
the engraving, its own weight helps it to run down to the -
embrasure, while,.after firing, the force of recoil is rapidly
absorbed as the gun is forced round the circular track, The
gun carriage is linked by two bars to a pin in the ceatre of the
circular track, in order to counteract any tendency of the
carriage to leave the rails. As already mentioned, a special
feature of this arrangement is the use of two guns for the
embrasure, so that a high rate of firing can be maintained,

e ——————————————————————
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since, as soon as ome gun is fired, it retires to the loading.

Position, leeving the embrasure clear for the advance of the
second gun, which has been loaded meanwhile.

————— e

SUFT'8 IMPROVEMENTS IN SMALL ARMS.

Figs. 1 to 8, illustrate Lieut. H. C. Suft's improvements in -

;nlhtary and sporting small arms, the prinecipal object of wkich
8 to pro‘:nde adghtlonal security against accidental discharge,
without interfering with the efficiency and handiness of the
i"ea:pon. The service Martini-Henry is provided with an
i:dxcator on the outside of the lock-plate, to show wkether it
aﬁ‘loaded or not; it moves in unison with the striker, but
aeo'rds no security against unintentional discharge by an
P ct_ldgntal ull on the trigger. It is this defect which Lieut.
tl;l t intends to_obviate by the addition of a revolving pin in
. e stock behind the lock, and carrying a lever catch outside
ill the face of the lock-plate. At the end of this lever a notch
‘; fotjme'd, rounded on the front face, and corresponding in
; ape with the upper end of the indicator. When the rifle
]8 loaded, the lever engages with thLe indicator and the two are
locked. On the pin within the lock-plate is a small arm pro-
.l::tmg to the rear, held in position and pressed upwards by a
o ol spring sunk in the stock. Above the arm, and attached
it, is a pin which passes up to a thumb-plate in the upper
In’&:t of the stork, on the spot where the thumb presses in the
o: of firing. Of the drawings given, Fig. 1 is a side elevation
on }rt of a Martini-Henry, Fig. 2 isa longitudinal . section,
i ig. 3 a transverse section on the line A B, Fig. 2. The
th icator above referred to is shown at A, and it will be seen
. at it is identical with the present Martini-Henry indicator,
l:%pt for the small notch made in the énd. When the rifle is
thllded, the position assumed by the indicator is that shown by
see dotted lines, Fig. 1. The pin B, Figs. 2 and 8, which is
. t transversely across the lock, is free to turn in the lock-plates
nd on one projecting end it carries the catch C. On the same
Pin, between the lock-plutes, is a small wheel D, with a pro-
.]Itjﬁtlon D1, sustained on the under side by the plate spring E.
on ; rod F is articulated to the projection D1, and its upper
t passes through the opening in the upper part of the stock
o the thumb-plate as already described. On opening the
i eech for loading, the indicator A moves back, and engages
sﬁ the head of the catch lever C, and the two remain locked as
o l:Wm in Fig. 1, after the rifle has been loaded and the breech
. I:?gg ﬂ’f;h:hng]e‘; ;)owever, :l:nnot ll;e ﬁr}:d.until in the act of
t bt epresses the pin F, whic indle

: sufficiently to liberate the indigator., h turas the spind!

QUILLIAM'S CARTRIDGE MAGAZINE.

(YT T . .
) Sulll_lams cartr{dge_magazme, of which illustrations are
hen, is made of tin, either japanned or covered with leather.

inte upper portion of the magazine is divided by three partitions

fa uolfonr divisions, of w}lich the centre one runs nearly the
sects ength of the magazine, so dividing it into two distinct

" hmns, for the purpose of keeping separate cartridges for
g i;) and left barréls. The two outer partitions terminate at

oute end of the shoulder to allow of communication from the

atr; r to the inner division. The partition and sides have

. ops of leather or rubber running down their entire length as

l‘igl:;n’ but not of the full width ; this leaves a groove on the

ook and left, for the flange of cartridge to runm in. A

‘eOntra;l}cal device is placed at the bottom of the magazine for

| e mo ling the exit of the cartridges, and consists of a clip, or

cagt ent of a cylinder 7, the same radius as the body of the

Thi rid 8, a'nd depressed at the ends to accommodate the flange.
" r:t.c ip is mounted on a spindle, placed under the outer

Kin ition, and is kept in position by s spring m, and a cam or

\ !hogfg detaining piece'’, the loose end of which rests on the
pra er of clip, so that when the clip is opened for the purpose
e‘mxg)mctmg a cartridge, which is done %; ressing down the

eai-t:'dy the finger-piece %, the cam, lifts ang drives back the

Wite ta e behind it, so preventing a jam, which would other-

cony o place with the one passing down before it in the
. e division. The cam acts as a check over all cartridges in

are outer division, preventing them from escaping until all
nt out of the inner division. When this takes place, the
Y of detaining ceases. The cam then acts as & means for

0 : N
m to pass over from the outer division to the inner one,

w 5
mh“e the clip extracts them. To facilitate the loading of the
gazine, the cartridges are packed shot end to flange alter-
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*of a prop

. other things being equal,
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nately in properly constructed paper sheaths containiné the
same number as & division; these shea ths are passed down the
compartment and withdrawn, leaving the cartridges in their

proper places.

e e et

MAKING STEEL CHEAPLY.

A pey process for making steel cheaply has been invented
and perfected at Pittsburg. Its effect upon the future w:
of skilled iron wotkers will prebably be appreciated from the
statement now made, that while steel of a peculiarly excellent
quality, and specially adapted to many uses in preference to
to malleable irom, has been produced in large uantities and

laced upon the market, only one workman in the whole esta-

lishment has needed such skill or training as to receive wages
averaging as much as $2.50 a day. By the new process, which
is entitled the Clapp-Griffiths process, the silicon is so comple-
tely removed from the iron that, notwithstanding the presence
ortion of phosphorus usually found fatal, steel of a
high grade and of a remarkably useful quality is made. To
the practical iron-worker, however, the most scartling fact re.
mains that the cost of this treatment is less than half the
present cost of making the ordinary pig-iron into muck bar,
At the wages now paid in Pittsburg, it is reckoned that it costs
$12.75 per ton to make muck bar from pig-iron, but by the new
process 8 metal bar more useful, in better shape for handling,
is produced at less waste, with a cost of only $6 a ton added to
the cost of the pig.

Moreover, it is shown that, by applying the comparatively
inexpensive plant required in this process in connection with
ordinary blast farnaces, and taking the molten iron as it is re-
quired, hot from the blast furnace o treatment in the converter,
the cost of procucing the ton of steel will be only $3 or §4 more
than the cost of producing the ton of iron. In the last year
‘Oliver Brothers & Phillips have turned out many hundred tons
of this metal in different forms, such as tacks, rivets, wire rods,’
telegraph wire, lightning rods, horse shoe nails, pipe strips,
plates, sheets, bars, angles, shovels, spades and stamping iron,
which have given great satisfaction to conspmers. The metal
possesses, according to Captain R. W. Haunt, of Troy, who re-
ported on the subject to the American Institute of Engineers,
¢ an ever-constant welding property with great toughness. '’
He says: *“ I obtained steel with 54 per cent. of phosphorus,
and my surprise certainly did not decrease when I saw the test
piece bend double, cold, and the metal work beautifully

when hot.
Another great innoven
nounced. in England, whi

tion in steel-making processes is an-
ch according to The London Iron and
Coal Trades Review, will put an almost certain end to the mal-
leable iron trade at once, as steel ingots could be made at far
less cost than that at which puddled bars are now made. It
will be observed that this process appears from the description
to be like the one so successfully, introduced in Pittsburg, ‘at
least in general results, and in probable economy of working.

APPRENTICESHIP IN_A NEW FORM.

The Baltimore & Ohio Railroad Company has taken a step
toward the practical solution of the apprenticeship question.
An order has been issued establishing a technological school at
Mount Clare, Baltimore, “ for the promotion of a higher course
of instruction for. the apprentices than that now pursued,” with
the view of affording the young men in its employ opportuni.

“ties for obtaining a liberal technical education far superior to

those enjoyed by the employés of other railroads.

All apprentices are embraced under the following general
designations, and graded into three clagses : The first or junior
class of apprentices, the second claas of cadets, and the third or
senior class of cadet officers. The company bears the expense
of the education of the aﬁprentices and cadets, and in consid-
eration thereof expects the privilege of aviiling itself of their
services, at fair salaries, for at least three years after gradua-
tion, From the day of their admission to the school the ap- -

"prentices and cadets are to receive pay as follows : The ap-

prentices 70 cents per day in the first year, 80 cents in the

second, 90 cents in the third, and $1 per day in the fourth
year ; the cadets $1 per day in the first year, $1.12}1in the
second, and $1.25 per day in the third year ; and cadet officers
$1.50 per day in the first year, $1,75 in the second, and $2 per
day in the third year. .
In their appointment to the school preference is to be given,
to the sons of employés who have |
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been killed or injured in the company’s service and free tuition
is given to those only who are sons of employés having been in
the service of the company for five consecutive years. They
must pass a board of examiners as to ‘})roﬁciency in elementary
studies and soundness of health, and are subject during the
years of study to rigid discipline and frequent examinations.
The exact scope of the school and the service for which its
pupils are to be trained are not clearly defined, but it isevident
from the long courses that the glaces to which they may aspire
.after their training are high indeed.—Engineering and Mining
Journal, .

, BRIDGE AT VERONA. '

THE iron bridge which spans the Adige at Verona, has been
recently completed to replace an old masonry bridge built in
the fourteenth century, and which was: destroyed by the cele-
brated flood of 1882. In designing the new work twe leading
conditions had to be fulfilled, namely, that there should be a
single apening of 291 ft. between abutments, and that this
wyidth should %e left quite unobstructed, for the river is subject
to floods, which are frequent, and very violent and sudden.
For this latter reason an ordinary form of arch with the road-
way above it, was inadmissible, since the water-way would be
seriously obstructed ; the special form illustrated was therefore
carried into execution. The bridge, as will be seen from Figs.
1, 2, 3 and 7, consists of two mauin arched girders, with two
vertical sides in lattice work ; these arches spring below the
level of the roadway and rise to & considerable heig t above it,
in the centre. The horizontal girders carying the Yoadway, are
connected to the arches by verticals of the form and section
shown in the drawings. ’lzhe longitudinal girders are of dou-
ble trellis, as will be seen by reference to Figs. 1, 12 and 16.
The following are the principal dimensions of the bridge :

ft. in
Clear opening between abutments ~.. .. . .. 201 4
Riseofparehg' . .. - e e . 32 9;
Width of bridge .. .. . . . .. 871 9
Depth of arched girders .. . .. .. 47

. The arched girders are connected together, in the central
portion, by a system of diagonal bracing, as i€ shown on Figs.
2 and 7. The carriage road on the platform consists of buckled
plates resting on transverse girders spaced 6 ft. 6 in. apart, and
covered with road metal, and for the side walks checkered
plates are used. The ironwork in the bridge weighs 400 tons,
and cost 8400.. ; the abutments cost 8600l., making a total
outlay on the structure, 12,000., The bridge was tested by a
uniformly distributed load of 82 1b. per square foot, and under
this stress the arched girders deflected 1.06 in. The horizont-
al and vertical oscillation of the bridge, which were carefully
observed and graphically recorded by special instraments, were
very slight. ghe engineer of the work was Mr. G. B. Biadego,
of Genoa.—Eng. . :

: FOOT-BRIDGE AT LA VILLETTE.

WE reproduce from our contemporary Les Nowuvelles Annales
de la Construction the iHustrations of a footbridge erected over
the basin at La Villette, and connecting the two quays on each
side of the basin. The design for the work was submitted to
competition, the principal condition required being, that while
the bridge shounld be convenient for passengers, it should not

in any way interfere with the passage of boats im the basin. -

Various designs were submitted, and that of M. Moisant, of
Paris, was accepted. The clear span of the bridge is 282 ft. 19
in., the width between the handrails is 16 ft. 5 in., and the
clear headway in the centre is 35 ft. 5} in. Access to the plat-
form is obtained by means of staircases at each end, in the axis
of, and the same width as the bridge, and by transverse stair-
cases 8 ft. 24 in. wide. The height of the first landing above
the ground is 18 ft. The masonry, of which there is but very
little in the structure, consists of two abutments, on which the
bottom of the girders rest, and to which they are bolted, as
shown in Fig. 3, page 165, and Fig. 11, page 164, galleries
being left in the abutments for the gmrpose of adjusting the
bolts. The superstructure consists of three girders having the
! general form shown in Fig. 1, page 164 ; they are placed 6 ft.
6.74 in. apart from centre to centre, and are 3 ft: 11 in.deep in
the centre between flanges. These latter are 13.78 in. wide
and are formed of plates .39 in. thick, the webs are also .39 in.
thick, and vary in depth according to their positions; they
are connected to the flanges by angle irons 3.15 in. by 3.15 in.

T
by .35 in. The space between the upper and lower flanges is
filled in with panels, the vertical members of which are made
of four angle irons, each 1.97 in. by 1.97 in. by .24 in ; the
width of the panels varies with their position., These angle
irons are rivetted to the webs by rivets .55 in, in diameter ;
therivets employed in fastening the webs to the flanges are .79in.
The intersecting diagonals between the verticals are made of T
iron, varying in size from 3.74 in. by 2.17 in. by .21 in. in the
panels at the middle of the bridge, to 5 90 in. by 8.15 in. by .35
in. in the bays nearest the abutments, Rivets.63 in.are employed
for fastening them to the webs. The distance apart of the cross
girders varies with that of the panels; they are fixed to the
girders by means of vertical plate gussets .24 in, thick, and are
made up of top and bottom members of angle iron 1.97 in. by
1.97 in. by .24 in., and diagonal connecting bars 1.58 in. b
+24 in. (see Figs. 4 and 5). Outside the outer girders the road-
way is extengzd by brackets, as shown. Upon these cross
girders rest timbers longitudinals 8.94 in. by 5.51 in., and 23.§
in. apart. The planking, 1.3 in. thick, is secured to the
longitudinals. The handrails are of wrought iron, and of the
design shown. The total weight of the ironwork is about 150
tons. The following are the principal data from which the
strains on the structure were calculated :

Strain on iron, tons per square inch .. .. 3.81
Pm‘!‘sinxloa,d on platform per 8g. ft. .. . 4 l‘lg

centre girders .

- Weight of ironwork . . 102.5 **
‘" * longitudinals and planking .. 20.5 ¢
Total load on middle girder, per sq. ft-1b. 203.0

‘The vertical distance between the centre of the arch and the

int of rotation is 40 ft. 4.21 in., and the horizontal distance

otween the centre of arch and the point of rotation, 151 ft.
2.1in.—Eng. .

DRAINAGE AND SEWEAGE MAIN.

The combination of Drainage and Seweage Main, as illustrat-
ed, is a convenient and novel plan where both can be located
in the same line. The cross section gives a good idea of the
form of construction proposed when the two mains are built to
gether ; and it will be understood the same excavation will
suffice for building both.

GROWING PRODUCTIVENESS.

The productive power of capital and labor has increased to
a remarkable extent, and depending on the fact are many con-
sequences. This power of capital, when put in the form of a
machine, is well illustrated by the manufacture of envelopes.
1t the 2,500,000,000 that are yow made in the United States
every year had to be made by hand, as they once were, the
labor of 2,760 persons would be required ; these persons at 90
cents a day, would receive a yearly income of $742,500, As it
now is, about 400 machines, each with an attendant, do this
work. The cost of the production, paying 10 per cent. on the
cost of the machines,” $500,000, and the same wages as before,
is but $156,000, about one-seventh of the previous cost. Equal
factora in the two cases—cost of paper stock, buildings, ete. —
have been cancelled. The proportion would be much smaller

' if all'the machines could be steadily utilized. Take one ma-

chine that can be so used, worth about $1,200, and making
654,000 envelopes & day. Canceling equal factors as before, the
cost is $390 a year. If these envelopes were hand-made, the.
work of 18 persons would be required, their yearly wages being
$4,860, or over 12 times the cost in the use of the machines.
The effectiveness of capital is shown on all hands. In the manu-
facture of shoes, a man can make a pair of shoes a- day by
hand ; with machinery he can make two pairs : and, as show.
ing how much labor gains in efficiency by division and by giv-
ing each workman a special& one man, under this system, can
make nine pairs of shoes a day. A watch now costing $20, is
said to have cost $60 fifty yearsago. Edward Atkinson shows
that, in two cotton mills in 1870, 4,321 yards of cloth were
made for each operative ; in 1884, 28,032 yards ; the effect-
iveness of the capital and labor has increased in the ratio of
408 to 2.40, or nearly six times.

These illustrations are enough to show that capital and lahor
are greatly more productive now than they have been in the
past. Joined to this is the fact that capital is rapidly increas-
ing, the rate in Europe and the United States being three times
faster than population ; the average annual saving of each per-
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son in this country is $25, a total of $1,250,000,000 a year, a
considerable part of which becomes capital.

The wants of consumers increase faster than the® productive
power of la'bor and slower than that of capital. This is proved
by the falling rate of interest and by rising wages.

It is evident that if the increasing productiveness of capital
and labor were to be met by stationary wants, the hours of in-
dustrial activity would soon be reduced to a very small num-
ber, and wages and profits would fall seriously. If wants had
not grown in the last fifty years, the hours of labor in some
industries wonld now be less than two a day. As it is, the
hours of labor are declining in number, notwithstanding the
fact that the demand for labor grows, the reasons being princi-
pally social and physiological rather than industrial.

It the growth of wants were confined to those kinds alread
established, still the tendency expressed in the above parngmpg
would be a serious matter. In the common kinds of food,
, clothing, etc.,, the limit of consumption is nearly always
reached, and it is an essy matter to bring overproduction upon
the industries that produce them, by diverting to them slightly
excessive quantities of labor and canital. There is a constantly
increasing surplus of producing agents above what are necessary
to make the kinds and varieties of articles of the most common
consumption. The comforts of life would be stationary were
not this surplus utilized in providing for new wants, so that it
Is the function of the increasing productiveness of labor and
capital to help make life more and more worth living. The
ﬁrowth of producing capacity often treads closely upon the

eels of the amplification of wants ; the direst consequences of
this are most commonly seen in the largest industries, because
itis in them that there is the most room for the surplus and
the widest competitive market for it.

LABOR IN EUROPE.

Whoever reads the reports of the United States consuls on
{)he state of laber in Europe, will no: fail to notice how much
etter the laborer in this country fares. He should be caution-
ed, however, against making an inference that is commonly
made from the comparative money rates of wages; namely,
that, because wages are higher here, it must follow that the
cost of labor is higher here, This may or may not be so, and
;he wages alone are not decisive. For instance, it was shown
in 1879 by .Ml:. James Thornley, who made careful investiga-
tion, that while the wages of the American cotton weavers are
higher than those of the English, the cost of the labor here is
less. The English average for a certain amount of work was
$38.88 cents; the American, $22.90. The American weaver
works harder and longer, and is not so well paid for a certain
amount of efforts as his English cousin, though he gets more
wages a day. A Youngstown iron manufacturer lately said,
comparing lower wages for a certain kind of work in Alabama
with higher-wages for the same kind in his own establishment;
that nevertheless his labor cost him less becanse it was more
effective. A Lynn shoe manufacturer lately declared that 8
- German workman does only three-fourths as much work in 11
hours as the American does in 10 hours. Be careful not to
. confound the rate of wages with the cost of labor, in talking
about the ‘* pauper labor” of Europe ; for it is ¢ pauper bor”
1n efficiency as well as in wages.

FORTUNES IN FOREIGN TRADE.

. The Pepperell, Laconia and York cotton mills of Maine are
8aid to have had a_prosperous business the past year and to
hﬁve paid dividends, respectively, of 12, 6 and b per cent.
without touching their surplus. The stock of the Pepperell
Company is worth 200, that of the Laconia 108, the York
1083. These mills produce 18,000,000 pounds of cotton goot.ls
a year, or about 50,000 yards and keep 5,000 eople busy in
the manufacture. In face of the depression oF cotton manu-
facture in this country, it becomes interesting to know why
t"hes'e millshave done so well lately. The Pepperell and La-
conia mills sell half their goods in the Chinese and East Indian
markets in competition with all Europe. Their goods are said
to have such a foothold in those markets that they enjey the
advantage of commanding a quarter of a cent above the marget.
There is quite a movement of these goodsto South America,
also, The owners of these mills certainly do mot despise the
{l‘larketq of the world. They may be believers in the cry 9f

America for the Americans,” but they would bite off gheir
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“price of silver, in gold.

own noses if they opposed commercial relations with the rest
of the world. Give us ships and cheap materials and our manu-
factures shall double.

PLAN FOR SILVER CURRENCY.

To save us from a money of depreciated value, the coinage
of silver must be stopped. At the present rapid tate of coinage
—2,000,000 a month—it will not be long before the.quantity
of silver will be sufficient to provide onr whole money. Silver
being of less value than gold, the bi-metallic standard will be-
come a silver standard, for it is well known that money of less
value will drive money of greater value out of use. The effect
of this will be to send up prices and, at the same time, to_re-
duce the value of the dollar that the workingman earns, while
he will get no compensating gain in higher wages—a double
damage to every wage earher in the country. Every creditor
would suffer, because he would have to accept a depreciated

‘money in payment for the better money that he lent.

The silver cranks are so numerous that it is doubtful that the
coinage of this metal can be stopped, or even checked ; if it
must be continued, several plans are suggested for preserving
the integrity of the silver dollar, by raising it to a gold stan-
dard. Mr. I W. Sylvester, of the United States Assay Office
in New York, would do it in this way: He would have the
Government receive on deposit all silver offered, and issue cer-
tificates for the value thereof in dollars, at the then market
The silver, stamped with its gold
value and with its weight and fineness, and the certificates of
deposit for the silver, he would make alegal tender. He sug-
gests two plans for the redemption of these certificates.  One
is that they shall be redeemed in ‘the amount of silver called
for, or in its value in gold at the time of redemption, leaving
to the holder the profit from & rise or the loes from a fall in
price between the time of the def)osit and that of redemption.
The other is that the silver shall be redeemed in gold dollars
of the number required by the face of the certificate.

The first plan of redemption really makes a dollar of more
fluctuating value than the second, because silver is the basis of
the first and gold of the second. The latter plan is the best
that has been huggested for 8 legal tender silver currency ex-
empt from fuctuation in the hands of the people. It is in-
finitely better than the present arrangement, or than any otker
that bas been in operation. Its great.value lies in fts oalpncity
to make silver available in exchanges without injury or loss to

any one.

A NEW ROLLER PULP MACHINE.

A man at Glens Falls, N. Y., has recently perfected a roller
pulp machine by which sawdust, shavings, chips or any refuse
of mills can be made into a firdk class quality of printing paper
without the addition as has heretofore been found neoomr{.”o
expensive material like rags, cotton or jute. It has also been
found possible to make a fair quality of paper from the debris
of sugar cane, cotton stalks, wild hemf and even weeds, while
soft woods like spruce, pine, fir, hemlock and poplsr make a
paper in every way as good as the best quality now used by the
newspapers. Some made entirely from sawdust had a tensile
strength per square inch of 17 X:unds, while the average rag

per has a strength of 12 pounds. The new machine presses
the material between immense rollers, which roll over it an in.
numerable number of times as they revolve within an enclosed
cylinder, the inner surface of this cylinder forming an endless
bed, on which these rollers by its circulation. The desintegra-
tion is assisted by the action of steam under pressure of 50 to
80 pounds, to which is added & small per cent. of alkali, which
neutralizes tha acids end destroys the gum of the wood. The
steam and alkali also soften and soughen the fiber so that it is
not broken by the rollers, Paper made from the pulp can be
made at & reduction over the old way, it is claimed, of from
80 to 50 per cent.

et et

The general manager of the leading underground railway in
London recently wrote to Colonel Hain, General: Manager of
the Manhattan Elevated Railroads, asking for a hotograph of
the locomotives used on the elevated railroads. Col. Hain had
engine 132, recently constructed at the company’s shopsat 98th
Street, and a train of cars photographed on a large sheet, about
18x24 inches, which will be sent to London. The engine and
cars come ont in excellent shape in the photograph. v
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A LARGE LOCOMOTIVE.

The Baldwin Locomotive Works, of Philadelphia, have just
completed alocomotive which they call the  Decapod” type,
for the Dom Pedro II. Railway of Brazil, which is next to the
largest locomotive ever built. The engine is for a road of 5
feet 8 inches gauge, which gives a good opportunity of making
a heavy locomotive with fine preportions. The engine has
cylinders 22x26 inches, which transmit the power to five pairs

of driving wheels, connected, of 45 inches diameter. This gives.

a tractive force of 279 pounds for every pound of effective pres-
sure on the pistons. The builders estimate that on a straight
grade of one 105.6 ft. to the mile the engine will puil 500
English tons of train, but our calculations lead us to believe
that the train mentioned will be a light load for the engine.
The leading part of the engine is carried by a pony swing-truck,
which is equalized with the first pair of drivers. The total
wheel base is 24 feet 64 inches, of which 16 feet 114 inches
belong to the diivers, which, however, have only 12 feet 74
inches of a rigid base. - The second and third pairs of drivers
are plain, without flanges. The cross-head is of steel, hung
below a single pair of guides. The main-rod, which is 4 inches
diameter at the back end, has brasses held in straps of the or-
dinary form. The side-rods connect with the pins with solid
brushes, which are held in solid rods, the pins having movable
collars that keep the rod in position. An automatic air brake
controls the engine, shoes being applied between two pairs of
drivers at two points, so that eight of the drivers are made
available for braking, and the brake is attached to all the four
pairs of tender wheels.

* The boiler of this locomotive is straight, is 64 inches diamet-
er, and has an extended front end. The boiler sheets are iron,
§ 1nch thick, and the fire-bcx is of copper, while the tubes, 268
1 number, of 2 inches diameter, are made of steel. The fire
box is 10 feet 1 inch long, and is 39} inches wide. A brick
arch, supported by water tubes, runs diagomally back from
below the bottom row of tubes about 5 feet, its upper part
reaching within about 12 inches of the crown sheet. The fire-
box provides 160 square feet of heating surface, and the tubes
1,780 feet, the total being 1,940 square feet. Two fullstroke
pumps, connected with the croscheads, are provided for feed-
1ng purposes, besides two No. § Korting injectors.

A screw reverse gear is used, which operatesa lever in the
cab. The valve motion is the ordinary link, with balanced
slide valves. All the latest improvements that contribute to
the convenient and economical operation of a locomotive, are
provided for this engine.—4m. Mach. :

WORK IN THE BALDWIN LOCOMOTIVE SHOPS.

Business in Jocomotive building has not improved any in the
Baldwin Locomotive Works. They are working about half
their ordinary force half time. Most of the work on hand is
for foreign railroads. During the winter they have built en-
gines for Brazil, Peru, Anstralia, New Zealand and New South
Wales. At present the locomotives in the erecting shop are
mostly for New Zealand, there being only three engines for
American railroad companies. .

There is a rather novel form of locomotive in course of cons-
truction, intended for & mountain railroad in Peru, It drives
a geared axle which engages with a gear wheel on the main
dnving wheel axle, The engine is driven by an arrangement
not unlike what was used in the early Baltimore & Ohio *‘ grass.
hopper "’ locomotives. The locomotives for New Zealand and
Australia are standard Baldwin engines.

The new building erected in place of that burned down is
already occupied with tools up to the third story. Below heavy
tools alone have place on the floor, and they decrease in weight
88 the upper floors, are reached. The plan of grooping together
tools doing the same character of work has Eeen strictly
followed. :

This company hasjust completed an entire model locomotive
train and railroad for the Japanese Government. The locomo-
tive is an imitation of the Baldwin standard eight-wheel bitu-
minous cosl-burning Jocomotive, wéighs about thirty pounds
and runson atrack eight inches wide. The engine is complete
in all its parts, but power to run it is transmitted from a coiled
spring. There is a combined baggage express and mail car,
an ordinary passenger car, & chair car with handsome lady’s
boudoir, and a Pullman sleeper. All these model cars are fitted
up with every convenience found in the cars they imitate.
They are finished in a most handsome style, and the roofs can
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be taken off to let any one examine the inside properly. The
engine palls thia train over a track about fifty feet long, which
is provided with switches, signals and all the requisities of a
first-class railroad. — 4 m. Mack.

THE NEW “8COUTS” FOR THE ADMIRALTY.
Much gratification has been expressed in Glasgow and over

- the Clyde district generally, that the contracts for all the six

torpedo cruisers, for the construction of which tenders were
recently asked by the Admiralty, have been placed on that
river, the successful offerers being Messrs. James and George
Thomson, of Clyde bank. These ‘vessels are to be of what may
be called the ¢ Scout ” class, that being the name of the cruiser
which is now being built for the Navy by the same firm. They
may be said to be of a new type, the special design of which is
that, with very limited dimensions, they shall have a high rate
of speed. It has been stated that in all thirty-seven firms in
the various shipbuilding centres of the three kingdoms were
supplied with specifications of the new warships, and seventeen
of those firms are connected with the Clyde, only twelve of
whom, however, lodged tenders with the Admiralty. Tuesday
of last week was the last day for receiving the tenders, and on
the following Saturday Messrs, Thomson were officially in-
formed that their tender had been accepted. Such prompt
action on the part of the authorities has hitherto been un-
known ; indeed, it is not yet three months since the First Lord
of the Admiralty announced that the Government had resolved
on making certain important additions to the Navy, of which
the unarmoured cruisers of the Scout class are the forerunners.
Four of these vessels will at once be laid down on as many
vacant berths in Mesars. Thomson’s shipyard, and the keels of
the other two will follow in the course of a few weeks, when the
Scout now in hand and a paddle steamer have been launched.
The time allowed for the construction and delivery of the six
vessels is two years and three months.

In the vessels of the Iris class there were inaugurated some
imgortant, improvements in the forms of ships and propellers,
and these were developed in the Leander, with the result that
it was rendered possible to obtain a speed of 164 knots per
hour—which is the estimated speed of the Scout now on the
stocks—on a much smaller horse-power than formerly. Then,
again, the use of forced draught, which has of late been so
successfully introduced into vessels of the Royal Navy, hasalso
contributed to get a greater horse-power fora given weight of
wachinery than was considered practicable a few years ago. In
the vessels of the Comus class, which were built some half-dozen
years ago, the weight of the machinery was 8} cwt. to 33 cwt.
Eer horse-power. hereas in the Scout mnow in

and the machinery will only weigh 2 cwt. per horse
power. That fact shows most remarkable progress in a
in a very short space of time. It is confidently anticipated that
in the vessel now nearly ready for launching, and which is the
type of the six vessels just contracted for, it will be possible for
a ship 220 feet in length, having a displacement of 1,430 tons,
to run at the before-mentioned speed, and carry coals enough
for seven days’ full-speed steaming. She is a vessel of 34 ft.
heam, with a depth of 19 ft., and she is throughout constructed
of steel, The new scouts, which will likewise be steel-built,
will have a greater length by 5 ft., and 2 ft. more beam, the
This
inciease in the size and displacement of the new Scouts will
make them about one-ninth heavier.

The Scout has a protective deck over her machinery and
boilers, or over fully 100 ft. of her length amidships. At the
“two ends, where there is no such protective deck, she is very
minutely subdivided, and in this way there is comparatively
little prospect of disablement arising from flooding in these
parts. The protective deck in the new Scouts will extend from
stem to stern, and while greatly adding to the efficiency of the
ships, it will considerably increase the difficulty of their con-
struction. She will be driven by twin-screw engines placed
in one engine-room, and by four boilers of the Navy type
placed in two separate rooms. The protection of the engines
and boilers, on the sides of the ship, will be provided by
blocks of coal forming a layer of from 5 ft. to 7 ft.1n thickness,
and the engines and boilers being placed well below the water-
line. The armament of the first Scoat will consist of eleven,
torpedo tubes and four 5-in. guns and eight Nordenfelt ma-
ehine guns. Two of the former will be in the bow and one in
the stern, all firing in a line with the keel, and there will be
four on each side of the ship on the upper deck. In the new
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Scouts the armament will consist (1) of 6 in, guns mounted on
the Vavasseur principle, with elaborate cylindrical supports ;
(2) of eight machine guns ; and (3) of eight torpedo tubes—one
each at bow and stern and three aloug each side. As the ar-
mament is comparatively small, so the magszines are fairly
simple, though at the same time they involve considerable
care in their arrangement. '

At this point we ought to add a remark or two in regard to
the machinery of the new Scouts. It will be increased from
8,200 to 3,500 indicated horse-power. Several minor modifica-
tions will be introduced, which will, with the increased power,
add about 12 per cent. to the cost of the machinery. Instead
of consisting of one compartment, as in the Scout now in hand,
the engine-room will be in two perts separated from each other
by a water-tight bu}khead. This will add to the efficiency of
the ships, but it will also add greatly tu the weight and cost
both of the hull and the machinery. .

The hulls of she new Scouts will show an improvement on
the appearance of the first Scout, inasmuch as they will each
be F_rovxded with a removable clipper stém ; and the stern will
be like that of an ordinary merchant ship. The sail power
will be very much increased, and a bowsprit will be added, and
there will be three masts, whereas the vessel now in hand has

: a light schooner rig. The quarters of the officers and crew are
in the poop and forecastle, and though somewhat small, they
are well arranged.—Eng. T

BUTLER’'S MOVABLE STAITHS.

The coal-tipping staiths designed and patented by Mr.
Samuel Butler, of Cardiff, are r%presemed Il))v drawing); and
photographs, a copy of one of which we give.
hitherto been fixed and the ships moved. This invention pro-
vides for moving the staiths and keeping the ship stationary.
il‘he object to be gained by this is to endble three staiths to be

‘ oading a ship at the sawe time, instead of one only, an alter-
ation which is calculated to increase the rate of loading five ti-
mes effecting a great yaving in quay space as well as in the time
of the ship. In its mg’st elementary form the wagons are run
%tlxl to a traversing carriage and moved sideways into the staith,

ey are then tipped by a hydraulic cylinder into the shate,
and the contents are received in an anti-breakage box and
lowered inte the vesse]l. This box is operated by chains and &
balance weight. In Figs. 1 and 2, another method of operat-
m%‘the box is shown.

'he bottom of the shute, for about 3 ft. from its end, is made
to lift on a rocking shaft beneath it ( Fig. 2), actuated by side
levers, to which it is connected by rods. The mouth of the
shute is thus balanced by weights, at the back of the staith,
which are attached by chaims to.the ends of the side levers.
There are three chains working the anti-breakage box, ab
these may be locked between small rollers in the bar connect-
ing the two side levers. The object of the three chains is to
og)en and shut the doors, as well to keep the box square ¥ ith
the shute. The centre chain of these three is attached to 8
cross bar, whlqh in its turn is connected by chains to the doors.
The two outside chains are connected to another cross bar,
which in its turn is connected to the box. The box is lifte
and lowered by the chain attached to the doors, worked by
the hydraulic cylinder. The chains attached to the box are
kept tight by their weight, and only come into action for dis-
charging the box, this being brought about by large links in
the chains coming in contact with an adjustable stop. -The
depth at which the box is to discharged is determined by the
position of this stop, which can be set on a rack at any point
along the floor of the staith. The action of the, box therefore
is to open the mouth of the shute on coming up to be filled,
and to close it immediately it begins to descend. The box
may be made to hold one to two tons, and is automatic in fill-
ing and discharging. i

The illustrations show a staith designed for shipment from
low-leve'l railways. The wagon is lifted by & hydraulic cylin-
der, which is carried between two upright girders. There are
four flat wire ropes attached to the cylinder, passing over top
and bottom pulleys, and thence over an'upper pulley; from this
two ropes lead down to one side of the cradle, and the remaln-
ing two ropes pass over the opposite pulley, and down to the
other side of the cradle. - The staiths may be constracted to
discharge wagons from their ends or bottoms ( Figs. 3 and 4).
The action of the lift is used to pull the staith to its position. The
only additional appliance required for this purpose is a chain
pessing over the top of the staith, to which the cradle may be
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attached on either side ; if it be attached to one side the staith
is drawn in that direction, 1if it be attached to the other side
it is drawn in the opposite direction. Each end of this chain
is fastened to mooring posts on the quay at opposite ends of

 the staith’s path.—Zng.

RAILWAY APPLIANCES AT THE INVENTIONS
EXHIBITION. .

RAILWAY SIGNALLING APPARATUS,

We give illustratiqus of a new arrangement comprising tle
union of the block an inberloekin% stems, which is exhibit:d
by Messrs. Saxby and Farmer, of Kilburn, Fig. 1is s side
elevation in section, Fig. 2 a front elevation, Fig. 3 a section
of the treadle, and Fig. 4 a plan of the treadle, ¢ontact, which
acts by the deflection of the rail. These illnstrations show a
machine in which is contained an vinmloek.:f apparatus of
geven levers for working points and signals and two improved
block telegraph instruments for the exchange of train telegraph
signals, with the statiens on either side for up and down lines
respectively. The locking handles are attached to hollow
spindles in the centre of which are the spring commautator
plungers. When the handles are moved to the right, which is

the ¢ line clear ” position, they work gear wliich interlocks the

oint and signel levers in any mannernece ry to the traffic.
When the handles are moved back to the*line-blocked” position
they are stopped in midstroke and become ifirmly locked and
they cannot be moved again to the line’clear *’ position,
neither can they be p in the Kocition to unlock the poiat
and signal levers until the train has passed over the treadle
‘apparatus shown in Figs. 8 and 4. The treadle is worked by
tge weight of the train deflecting the rail and pressing down
ithe short arm of a lever which is pivotted in a cast-iron box
" fixed to the sleepers us shown. As this short end of ‘the lever
descends the long end rises and completes the electrical circuit.
‘A current of electricity is sent through the magnet of the block
instrament and unlocks the handle, which can then either be
restored to its normal position to unlock the point and signal
Jevers, or it can be moved to the right for the “line clear.” .

‘As the handles of the block instrument and the point and
signal levers are combined in the same interlocking mechanism
they eannot be manipulated in & contradictory manner. Only
one wire is used for the signals and bells of both up and down
lines. It is claimed for the treadle described that it gets rid
of the difficulties usually experienced with treadles acted upon
by pessing trains. The short end of the lever is always in
contact with the underside of the rail, and owini to the pro-

rtions of the arms, a very slight deflection in the rail gives
sufficient movement for insuring electrical contact. The wear
and tear are reduced to a thinimum, aud the liability to get out
of order through violent blows from passin trains are obviat-
! axby snd -Farmer
point out, that both in the block and interlocking systems, the
safety of railway traffic depends on - the correct working of the
out-door signals, the securing of accaracy in this direction is &
point of the first importance. ’

In Figs. 5 to 12, we illustrate Messrs. Saxby and Farmer's
¢¢ duplex detector,” a new facing point lock which is designed
to obviate danger from the failure of any of the connecting
rods between a set of points and_the locking’ apparatus in the
signalman’s cabin. In the ordinary arrangement should a
connecting-rod break, the point lever can be shifted without

moving the points themselves, bat the signal would be altered
and would therefore indicate that the ﬁoints would bestanding
in a contrary direction to that which they reall{ooeupxed. The
detector lock is intended to guard agsinst t is danger. It
consiats of a double-sction plunger which can be pulled when
_the points stand in one direction, and pushed, when they stand
in tﬁz other, in a hole in the tie-bar between the tongues of the
points. In this way if the points have not been” moved as
intended, the signalman is warned and is unable to give the
signal contrary to the direction in which the points would be
actually standing. In our illustrations, Fig. 5is s plan of the
general arrangements, Fig. 6 is a section, Figs. 7 and 8 show
the duplex stretchdr bars t rough which the detector bolt slides
together with the duplex stretcher bar, Fig. 10 is a section
through the cabin, and Figs. 11 and 12 details of reversing

gear.—Eng.

IN the consumption of sosp per capital the United State
lead. Italy is last on the list. .
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MARINE ENGINE GOVERNORS.

Many of the governors which have hitherto been employed
to prevent racing in marine engines, have only controlled the
supply of steam to the high-pressure cylinder, and glthough
they may cut it off with the greatest promptituile, yet, for the
moment, they make but little effect upon the low-pressure
cylinder, which is still exposed at one end to the steam yet re-
maining in the casing, and at the other to the influence of the
vacunm in the condenser. Experience has shown that with a
seusitive and powerful governor the racing is not serious after
the steam is shut off, yet it is evident that the result would be
more satisfactory if the entire load upon both pistons could be
removed. With this purpose in view Messrs. Durham, Church-

.ill & Co., who have established a wide reputation for their
marine governors, have adopted a device which they call a
‘‘ compound attachment,’’ the object of which is to equalise
the pressures at both sides of the large piston at the same time
that the steam is out off by the governor. The apparatus,
which is exceedingly simple, is illustrated on the opposite page,
and consists of a pipe connecting the upper and lower snds of the
low-pressure cylinder. The passage through this pipe is inter-
rupted by a cock,which is always closed except- when the engine
races. But at the same time that the throttle valve is closed
the cock is opened, and puts both ends of the cylinder in com-
munication with each other, and consequently with the con.
denser. The contents of the casing are immediately evacuated
through the cylinder, and the only force left tending to drive
the engine is the influence of the vacuum upon the high-pressure
piston, which, supposing the throttle valve to be tight, this
will have little effect.

This arrangement, which is constructed under Jenkin and
Lee's patent, has already had an extended trial of three years
with most satisfactory results by the Cunard Steamship Com-
pany. It has also been applied to vessels of the Inman Com.
pany, of Messrs. Bargate and Co., of the New York and Cuba
Steamship Company, of the Ocean Steamship Company, and
others, and it is s0 simple that a glance will show that it can.
not fail to be effective }:)r the purpose it is intended to fulfil.
It may, perhaps, be well to adS for the benefit of those who are

ill type, that they are provided with a steam cylinder to operate
the valve, and thus have great power, and that they have only
two positions—open and shut—exchanging the one for the

certain amount.

PERMANENT WAY AT THE INTERNATIONAL INVEN.
TIONS EXHIBITION.

‘WEBB’s STEEL PERMANENT WAY.

.

In describing Mr. Webb’s compound locomotive at the In-
ternational Inventions Exhibition, we mentioned that this
engine is shown standing on a length of steel permanent way
of & pattern which Mr, Webb has patented and introduced on
the London and North-Western Railway. Of this permanent
way we give engravings Fig. 1 being a section of a sleeper
adjoining a chair, Fig. 2a corresponfmg plan, and Fig. 3 a
perspective view of several sleepers with the rails, etc. In this
system of permanent way the sleepers are of trough section,
tiose first put down on the London and North-Western Rail-
way in 1880 having been made of wrought-iron and rolled by
the Ebbw Vale Company. For some time past, however, the
whole of the permanent way has been made of steel, the sleep-
ers being rolled in the rail mill at Crewe from Bessemer steel
ingots 104 in. square. The bars are produced in 60 ft. to 70 ft.
lengths, und the section has been found convenient {or a
variety of purposes, notably for making up the flanges of plate
girders, as well as for sleepers. For thelatter the bars are cut
into lengths, and are then punched with six holes for the chaits
the holes being punched from both sides, 8o as to make them
slightly tapered in the middle. The bars for the chairs are
roﬁed from the crop ends of rails, cut to length, reheated, and
stamped to shape in dies under a steam hammer. They are
then punched for rivetting, and so well is the system of manufac-
ture orgnuised that the time occupied in stamping and punch-
ing a chair bracket, from the time the bar is drawn from the
reheating furnace, is three-quarters of a minute only. A lin-
ing plate, placed between the chair and the sleeper, is also of
steel ; it is sawn up hot into proper lengths. Liners of brown
paper soaked in tar are also inserted so as to prevent any pos-
sibility of shaking loose or chattering. All parts, chair, lining

not familiar with marine governors of the Durnam and Church.

other instantaneously when the speed exceeds the normal by a .
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. glate, liners, and sleeper, are rivetted together bj a Tweddell

ydraulic rivetter, and the moment this is'completed the dis-
tance between the rails is absolutely fixed. The keys used are
of the ordinary type, and are never found to work loose. This
is partly attributed to the elasticity of the steel chair, and
partly to the wood swelling out and filling a recess in the chair.
The weight of a London and North-Western creosoted wooden
sleeper with chair, spikes, screwed spikes, and felt liners is
242 1b., while the weight of one of Mr. Webb’s sleepers com-

lete is 174 Ib., this being made up as follows ; Sleeper, 9 ft.
ong, 124 lb. ; two chairs, 28 lb. ; rivets, 5 lb.; two lining
plates, 15 1b. ; and two oak keys, 2 1b. A very large number
of these sleepers have now been laid on the London and North-
Western line, and with most satisfactory results.

.HOLTHAM'S PERMANENT WAY.

The system of permanent way designed and exhibited by
Mr. E. G. Holtham, of 5, Westminster Chambers, is illustrated
by a perspective view which shows the details of the arrange-
ment clearly.

Mr. Holtham’s design is based upon the retension of the
modern form of steel rail now in general use. The rail is se-
cured to the sleeper by keying it in the ordinary way between
pairs of jaws,fixed upov the sleeper by a method that combines,
with other advantages, that of requiring neither bolts nor bolt
holes. The upper or central part of the sleeper is of a solid
double-channel section, having a central rib that forms a con-
tinuous rail-seat, and lateral ribs to which the jaws are attached.
These ribs pass through recesses in the bases of the jaws, into
which tapered keys are driven ; The jaws resting on the sur-
face of the sleeper outside the ribs., To prevent slacking back
of the keys and consequent loosening of the jaws, it is only
necessary to strike the upper edge of the rib with the keying
hammer, making a slight bulge outwards that precludes movee
ment of the jaw in one direction, while & similar bulge, but
inward, behind the key when driven tight, renders impassible
any movement in the other direction. The jaws and keys ar-
of cast iron, the sleepers of mild steel or malleable iron ; and

- when the jaws are fixed as above described, the whole becomes

practically one structure. As the ribs extend longitudinally
the jaws can be fixed at any required intervals ; and this free.
dom of position, when curves are being dealt with, simply
aholiches the old practical difficulty with sleepers of this type,
that of keeping the cross-connexions square. In case of acei-
dental breakage of a jaw, it can be taken off and a new one put
in its place, without disturbing either rail or sleeper. The
cross-connexions of Mr. Holtham’s system will be understood
on reference to the engraving. Each cross-tie is a tie only, so
far as that part of it is concerned that lies between the extreme
edges of the parallel sleepers, under which it passes ; each end
is, however, expanded into a bearing surface forming an abut.
ment, from which a support is carried to the rail direct. Some

of the outer jaws are lengthened so that they extend over the -

sleepers and are secured to the centres of the bearing surfaces
in the same way as they are fastened on to the sleeper, all con-
nections being thus made by the use of cast-iron keys of uni-
form size, and requiring ouly the use of a hamuer to fix them.
So long as the ends of the cross-ties have an efficient bearing
on the ballast, it is claimed that neither spreading of the gauge
nor over-tilting of the rail can occur. The connection of two
successive sleepers endwise is by a pair of double jaws, the
bases of which span the joint, one end being fixed and the
other having a movement limited to a small sliding range
sufficient to provide for expansion and contraction. Effective
fishing of the sleepers is not called for, as they have so little
stiffness of their own longitudinally and vertically, but lateral
stiffness is maintained by the double jaws. On the other
hand, the two channels in the upper part of the sleeper admit
of deep fishplates being applied to the rail joints. To provide
for curves the lower and broader part of the sleeper is made
discontinuousa t intervals, narrow gaps being tormed for a
short distance, on either side of which the central continuous
part can be bent or sprung by the platelayers. For sharp
curves of ten chains radius or less, the gaps may be made 6 ft.
apart, with two pairs of jaws in each interval, leaving the rail
free to take a correct curve, but with ordinary main line curves,
10 ft. intervals, with three intermediate pairs of jaws suitably
fixed are sufficient, so that the rail actually has alternate
straight and curved portions. In case of any alteration of line,
a sleeper that has been used on a curve can be re-straightened
or adapted to any other curve, without being returned to the
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works, and generally the standard sleeper is available in any
situation. o

The two portions of the sleeper, for convenience of handling,
are connected by rivets, which however have no strains to en-
counter, asall connections are attached to the solid rolled upper
part, and there is no tendency for the parts to separate when
once laid down, even if the rivetting were absent. The sleepers
are conveniently made of the same length as the rails, but this
is not strictly necessary, as the rail-juint may fall anywhere in
the length of the sleeper. The weight per mile for a standard
line, for steel sleepers and cross-ties is about 100 tons, and for
the cast-iron jaws and keys, 51 tons. .

THE DENHAM-OLPHERTS CAST IRON SLEEPERS.

We give engraving of three patterns of the Denham-Olpherts
};'atent cast-iron plate sleepers, which are exhibited by Messrs.
! hompsgn & Browming, of 3, Victoria-street. . W. Of our
ll]pstratlon53 Figs. 1 and 2 show a-pattern intended for English
railways ; Figs. 3 and 4 the type now in use on the Indian State
Railways of metre gauge; and Figs. 5 and 6 another pattern
wool cushions under the rails, also in use on the Indian State
Railways. The whole construction of this permanent way is
so clearly shown by our engravings that a detailed description

is unnecessary, but we may state that these sleepers have been |

largely used in India and with very satisfactory results. At the
Exhibition a short length of railway, to be the British Mekarski
Improved Air Engine Company for running their passenger cars
and engines, has been laid with the Denham-Olpherts sleepers.

THE CABLE SYSTEM IN PHILADELPHIA.

In a récent Philadelphia dispatch it was stated that the eable
of the Philadelphia Traction Company, constructed through
twelve miles of the principal streets of that city, had been
found radically defective, after a cost of $600,000 to the pro-
jectors, and that one of the engineers engaged upon the system
had expressed the opinion that $25,000 would be required to
correct mistakes and make the road practicable for traffic in
cold weather. When the iron conduits through which the
cable parsed were laid, iron rails were run through the stringers
and bolted to the top of the conduits just below the slot where
the grip pas.es down to the oable under the street. Every
change of temperature affected the width of the slot and hin-
dered the passage of the grip.

It is stated further that work had been begun to remedy
this error, and the ground was to be torn up over the entire
twelve miles of track laid and substantial new ties and iron
grnces put in place of the lighter and defective onmes that

ave caused all the trouble. The projectors of this road visited
Chicago about two years ago to examine the system in nse
here, but on their return they attempted improvements which
would now cost a quarter of a million to perfect.

Superintendent Homes of the Chicago City Railway Com-
pany, who explained the workings of the Chicago cab'e system,
to'the Philadelphians when they were here, was asked what
he thought of the failure of the system in the .Quaker City.

"He said :

*The first piece of cable road constructed in Philadelphia
Was put in one year ago last summer and was something like &
wile in length. The projectors of the road had previously
vigited this city and we made them familiar with our methods
?f construction and our various appliances ; but they expressed
the conviction that our expenditure of money had been too
great, and they endeavored to constract an equally effective
roa‘d at & cost of about half the money.

¢ Thg,xr first construction cost, I ain told by their engineer,
something in the neighborhood of $146,000, and it proved an
utter failare. It was taken up and thrown away. Lastseason the
same company constructed from twelve to sixteen miles of cable
track, which was in somd respects an improvement on the first
experimental mile, put in a year before, but the construction
was altogether too light, and had no ability to resist the lateral
Pressure of frost, which is simply enormous. If our construc-
tion here had been wade in the same way it would have giver
us even more trouble than they had, as our frost goes 80 much
dec‘sPer and its pressure issa much greater. ' ' '
I notice in the papers that the cost of this road is stated

to be §600,000, but it is my impression, received from various
sources, that the expenditure was much greater—probably over
a million. This construction had no ability to resist the great
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- the voyage 3,641 tons of coal;

lateral pressure, and as soon as the frost came the slot closed.
The engineer of the construction told me that they had taken
up the pavement, inserted wedges in the slot, and forced the
slot open, and had attempted to hold it open by inserting
bolted rods between the slot-iron and the stringersupon which
only temporary relief,

the rails are placed. But this afforded
again the slot not only

for as soon as the temperature changed
closed but drew the rails themselves toward the slot, so that in
operating the cars with horses a large number of wheels and
axles on the cars were broken. o

¢ This information,” said Superintendent Holmes, ** was
given me by the President of one of the companies in Phils.
delphia. We have never had the slightest trouble with our
construction here in Chicago in the way of the slot clasing, as
we made special provision to gnard against that, it being the
thing to fear most. ~That feature of the construction was made
perfectly secure. As is known to all the citizens of Chioago,
the iron-work and the concrete which incloses the iron-work
were made with special reference to intense frost.

¢« Statements have been made in the Eastein papers that the
cable line here had been troubled with its slot closing up.
These reports are wholly without foundation. The only thing
that could have given rise to any such impression was the fact
that in the construction of the road we received a few carloads
of slot iron that had a ragged edge from imperfect rolling. The
parties who furnished this iron instracted us to return it at
their expense, but we had 1,500 men at work, and the streets
torn up, and we could not afford to wait for new shipments of
iron, but were obliged to use this, purposely placing the slot.
irons, closer together then a finished state would permit, and
afterwards chipping off the ragged edges. That was all, or
nearly all, that was done before the cars commenced operating.
A few spots were finished afterward, but with this exception
there has been nothing to give any impression whatever that
our slot had ever closed on us. :

¢« There have been a few cases, especially in the early days
of the system, when inexperienced drivers have held on to
cables too long and thereby cut them, but experience has re.
Yieved us of all trouble of this sort. We have had two cases
when minor portions of the ‘machinery have proved of insuffi-
cient strength under the intense strain at times brought to
bear upon them, but we have strengthened these parts by
adopting much heavier machinery. Iu Febraary one section
of tgis heavy machinery was placed in ition and now wé
have received the last of this heavy mac inery. When occa-
sion arises, or as soon as it is possible to do so, we shall remove
the last portion of light work and insert this heavier construo-
tion in its place. . .

¢ The last winter has been an unprecedented one in severity
of frost and volume of snow, but it has been of use to us in
enabling us to discover wherein were the weak pointsof our
constraction, and so completely remedy them. The weak and
imperfect construction adopted in Philadelphia should not
weigh against the true merits of the cable system.

«I1is absolutely necessary,” said Mr. Holmes, in conclusion,
sithat the construction should be strong and stable tp iusure
comfort to the public and to operators. When this is done
there is no system yet devised which will compare in exeel-
le%’e with the cable system for transportation in large cities.”
—Ez. . . .

FUEL OF LARGE STEAMERS.

An Eoglish contemporary, in replying to-a correspondent
who asks how many tons of-coal a largesteamship vonsumes in
a day, quotes the following facts from & pam hlet entitled
« Bottled Sunshine,” issued by T. B. Purnell & Sons, of
Fxeter : *Ocean steamers are. large consumers of coal, The
Orient line, with their fleet of nhi'Fs renning to Australia every
two weeks, may be mentioned. The Steamship Austral went
from London to Sydney in thirty-five days, and consumed on
her coal bunkers hold 2,750
Oregon consumes over 330 tons per da:
on her pasage from Liverpool to New York ; her buokers wi
hold nearly 4,000 tons. The Btitling Castle last year brought
home in one cargo 2,200 tons of tes, snd consumed 2,800 tons
of coal in doing so. Immense stocks of ‘eoal are kept at various.
coaling stations, St Vincent, Madeira, Port 8aid, Singapore,
and others ; the reserve at the latter place is about 20,600 tons.
It is remarkable with what rapidity these steamers are coaled ;
for instance, the Orient steamship last year took in ever 1,100
tons at Port Said in five hours,—Ez.

tons. The steamshi
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PREVENTION OF ACCIDENTS IN MILLS..
Under the above head Helmuth Hegemeister says in Die

A statement of the causss which operate to the destrustion
oflitt:orhd& in nnthl:.md dndt:l:nn:npmnt snd
oontrivancss greatest protection t
the same, is well suited to the nnm the time mdmwl:o

following. The oonsideration of this
topie grain mills ss those other establish.
ments called mills, aa dsw mills, oil mills, etc., have nothing
in common with grain mills ssve the name.

That such » treatise will lack much of completencss
very nature of the subject and the author should be held but
arthﬂy blamable for such deficiencies. If devices for protee-

n were alone to be considered, the matter would be compara-
tively simple. ' The diffionity lies in the faot that these safe.

maust not retard, or at most but slightly rétard, the driv-
mechanism. For this reason practical knowledge of millin
is requisite in order to decide on the necessity and utility ol
;:I pmm‘oontﬂnnm. Pictures snd descriptions of
ry are sufficient to indicate to those familiar
with the subject, the danger existing in sny outfit or any single
{:tofﬂu-nu, o0 that they oan essily form an opinion as to
feasibility of using ocerlain devices or means of mfety.
Theoretical knowledge alone, however, will not suffice. The
construction of mills and the manner of their r;gionmf i
a of an

o8 or
of machines, which sre chiefly influential in produoi
But first of all sbould be’menﬁoned the oYothing o

ves whioch ought always to be as amooth and close to

body as possible. Blouses, loose fluttering coat-skirts and

d be avoided. The floors of mills should be kept

o s thow eering hwry o il enion ma
vy a ion must

. It should be

tinnihhlon«-&bolu.' no spots of oil being allowed to
the floor, where in the n moodofm:vg::swhof

gr,thqwmdmﬁy to the likelihood of mcoi-
In procesding to consider the machi in classes we ma
divide it into motors, transmission working mz
ohinu,nxﬂiarymul.ﬁnumdtooh.
' MOTOBS,

throughout ttl?: mill, by which
mwhimadou %un hvictgho motot:llt;pﬁm case of im-
pending . To immedia ever an imposis
_dhility.mlg:’uchmom ing retained by the tn.um.in‘i):;i;
therefore great mills need facilities for throwing single machines
or group of machines out of gear. The greatest care should be
hhntza.t the motor when stopped is not again accidently set
in motions, becanss in the idle interval workmen will be en.
mm oiling their machines and exceedingly

8,
:ooludymen:nomn‘i:mity h ancld pecial
Mb:m Many disasters are by the

the rima of the balance wheel. It is to de recom-

‘recently came to the same conclusion.— .

=

mended in case the wheel is to run at very high speed that the
rim be bound by s forged fron ring, and at a short dis-
tance by a second rim formed of strong Thus in case &
wheel breaks the foree of the flying fragments is diminished.
Numerous oasualties are nccasioned by strangers or ignorant
parties who enter the engine room.  The place should be strin-
mﬂ{i.!orblddon to visitors and all workmen save the engineer
and his assistants, and rules to that effect conspicnously posted

up.

The flood gates of water wheels are seldom or never perfoctly

m a difficulty sometimes increased by wedging in of twigs,

of ice, etc. Iu that manner y vesults an an-
expected motion of the driving gear which is very apt to resunit
disastrously to workmen clesning or repairing mh!n':;’lz or
the water wheel. Aside trom danger mentioned this of
tightness in the flood gates is disadven
aa it allows ice to form on the wheel and in the buckets, result-
ing wheh motion is resumed in great loss of power. On this
acoount it is advisable that a trap or gate be constructed in the
mill trench, in snch s manner that when water escapes the
flood gate it can not by any possibility reach the wheel. Such
s contrivance also enables the stopping of the wheel much
sooner thon by the flood gate alone.

Damp air in the wheel pit and the formation of ice in winter,
makes acoess to the wheel slippery and diffionit. Stairs and
passages should therefore be kept in good condition,and suitable
nﬂinr and barriers provided so that in oiling the bearing of
the wheel, workmen will not be in danger of falling into. the
whoel or the pit. .

s in cold weather

-LUNG DISEASE IN A LION.

Mr. Abraham recently exhibited before the Academy of
Medicine in Ireland the left lung of a lion which had
born in the soologieal hed lived thers twelve years,
and recently died. The animal had good health until Ootober
1st. when there was sudden cold westher. The lion refused
food, seemed feverish and t , and his respiration became
exceediagly rapid. He & to have pleurisy, his chest
beitig fixed and his breathing sbdominal. An’ attempt to

medicine failed. He took little food, except ocoa-

sionally. Ha drank some niter in water, with diuretic effect.
He had no bat two or three times he spat mueus,
which toward the end became bloody. Ultimately, he became
s was o Ilh:rhy Tt toe Lowes oo “m
un, ere was no ple , but urigs were di
motgt.'hd in appearance, and hard and lnm%.y to the touch.
On section, they presented a curious honey-combed um
The bronchial tubes were enormously enlnge . In the
lobe of the left lung was a cavity. The microscopic sec.
tions of various of the lung did not show the structure
of tubercls, nor did any of the bronchial glands. He was not
sure what the disesse was. The father of the lion died in pre-
cisely the same way.

Mr. Baker that 1

disease was common among
oata, which frequently suffe the lion in question.

The President observed : that- were subject to odn-
sumption. In the lion's luugs exhibited, he had no doubt
the oavity existed for years, and & small amount of cold
sufficed to kill one of the large carnivora, .

Mr. Abrsham said that, long ago, Dr. Haughton discovered
that taberoular phthisis was not so common in monkeys as
was gen al tho;gh:,m nlll’d llx: .hmd itina pape; read many
yeours ago before the old Patho Society ; and in & paper
read before the Zoological Gmen of London, Mr, Sutton

Sra-goING RIVER Srsamzes.~The first step to-
wards establishing direot steam navigation between Cologne and
London has been taken by the Schranbsndampfachift
Farhts- Mannheim. The company has had ocon-
structed ina Datoh yarda twin-screw-steamer, oapable of
navigated on the open sea as well as on the . The mew
ship, uﬁnlythMMhmisim
beam and 12} feet depth of hold, and of 750 tons n. Her

average draught of water at ses, with wates
on the river, after the water ballast, has |
8 foet, 8o that with a load of 500 tons she
at sn average depth of 10 feet of water.

of steamers answer the expectations
be raised to the rank of seaport town.
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