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NEW BOOKS.

The Materials of Engineering in three parts, by Robert H,
Thurston. (New York, John Wiley and Sons.)

Part 1.—Non-metallic Materials. A correct knowlédge asto
the properties and strength of the materials of construction is
absolutely necessary to the engineer and indeed to every one
interested in the industrial arts. A work on the subject by a
man of such eminence and authority as Prof. Thurston is
everywhers recognized to be, cannot but be most heartily wel-
comed. Part 1 is pow befors us and is a compendium of
valuable information. Chapter I.isdevoted to the considera~
tion of the various stones aud cements, giving a suwmary of
their most important characteristics.

Prof, Thurston then takes up the aubject of timber, ¢ that
portion of the woody material of trees which is nsed in carpen-
try and joinery.” Afterdiscussing the proper period for felling,
both as regards the age of the tree and the season of the year,
which is stated to be mid-summer or mid-wintsr, he passes on
to describe five scasoning processes, viz., that of natural or air
seasoning, of water seasoning, of steaming, of hot air season-
ing, and of seasoning by boiling in oil. Ths characteristics of
good timber are enumerated as. follows:—¢The heaviest is
usually the strongest and most durable. That which hasleast
sap or reain is the best, The freshly cut surfaces are firm and
smooth, and the shavings are translucent, and should nowhers
appesr chalky or roughened, that being the first indication of
decsy. The annual rings should be closely packed, and the
cellular tissue of the medullary rays should be hard and dense.
The tissues should cohere firmly, and wheresawn, there should
be no wool-like fibre clogging the saw teeth. In general, the
darker the colour, the stronger and more durable the wood."’
The causes of decay are then touched upon, and the remainder
of the chapter is occupied by an illustrated description of the
chief timhers (of which immenso quantities are produced in
our own forests) classified under the two heads of Leaf-woods
and Pine-woods. :

Chapter 11 is especially recommended to the careful consider-
ation of the reader, asgiving much and important information

as to the strength of timber. Prof. Thurston carefully defines
what is meant by limit of elasticity, coeflicient of elasticity,
ete., gives numerous tables shewing the resistance of timber to
tensile, compressive, shearing, and transverse stresses, and ex-
plains their praotical application by the aid of the staudard
formulee. The tablesare prepared from the resalts of the most
recent and most reliable experiments, of which many were car.
ried out by the author himself. On page 110 are Prof. Thurs.
tou's autographic strain-diagrams ¢xhibiting all the mechanical
properties of the more important woods. After an admirable
summary of the conclusions relative to the application of tim-
ber to structursl purposes and of the characteristics which
specially distinghish the several woods, the chapter concludes
with a concise account of the priucipal methods adopted for
their preservation.

Chapter1V treats of the fuels used in Engineering and Me.
tallargy. They are copnsidered with regarl to their heating
power, tha quality of air required, the rate of combustion, their
evaporative power, ete etc., and the requisites of an efficient
furnnce are carefully discussed.

Chapter V is ar: abridgment of Prof. Thurston’s well known
treatise on Friction and Lubrication, aud the last chapter -
deals with miscellaneous materials, as leather, belting, etc.

An appendix contains tables comparing the metric system of
weights, measures, etc., with that in use in Gre.". Britain and
the Uaited States, and gives the First Report of ths Committee
(British) for the Selection and Nomenclature of Dynamical
and Electrical Units.

The book is printed in clear type and is well got up.

The Railrond Spiral, by William H. Searles (New York;
John Wiley and Sons, 1889).

The use of the cubical parabola in setting out railway curves
with gradual changes ot curvatures was first suggested by Mr.
William Froude about 25 years ago, but a practical method of
locating such curves on the ground has hitherto been wanting.
The object of Mr. Searle’s work is to supply this deficiency, and
although it must be acknowledged that rail layers perform the
easivg of changes of carvatare, with corfsiderable accuracy by
the oye, yet it cannot but be preferable to have fixed and reliz-
blerules by whioh this operation may be effected. Mr. Searles
starts by stating the ohjections to siraple curves, thea gives ths
theory of the spiral, exemplifyingit by various elementary and
special problems, and showing its application to field work. He
concludes with a series of valuable tables. The book isof a
convenisnt size for the pocket.
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Saw Filing, by Robert 3 nmdm\v ‘\u\ \ork
and Sons, 1883).

This handy little bookh 1 destgned as the preface tells us,
“as o practical aid to those whonse saws far an) purpose,** and
is evidently compiled by one who has haf considerable expe-
rience in the subject with whick he deals.  The illustrations
are carefully exocuted and the directions are Always clear anid
to the point.

John Wiley
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OUR NORTH-WEST RAILWAYS,

BY ANDREW [ DRUMMOND

The year 1882 has heen notable tor the extent to
which railways have been constrneted in Ontario and
the North-West. In Ontario, the Canadian Pacitic
Railway has been continued to the north side of Lake
Nipissing and thenco westward towards Algoma Mills:
the Canada Atlantic has heen completed to Ottawa,
forming a new route between that City and Moutreal ;
and the Toronto and Otttawa and the Ontarioand Quebee
Railways—-almost parallel hues for a considerable dis-
tance—aro under rapid coustructiow; the ohjective
point of each presently being Perth, tmt the ultimate
aim of the Ontario and Quebec Raitway heing to open
hetween Toronto and Montreal, riv Ottawa and in
agsociation with the Canadian Pacific Railway, a rival
route to the Grand Trunk Railway. On the Cavada
Southern, Kingston aund Pembioke, and other lines,
some extensions have also been made, but, in each
case, the additional mileage has been incomsiderable.

Towever nfarked milway constrtction may have
been in Ontario, it has been far outatripped in the
North-West “Lerritory during the past summer. 1t
'was to be oxpected that with the natural facilities
which the characjer of the coumry atforded, grading
and track laying would, as on the the prairies of Min-
nesota, Dakota, and .Towa, be quickly accomplished,
but few last spring would have been prepared for Lae
announcement that the main line of the Canadian
Pacific Ruilway, which at this time a yearago, was open
to Brandon, about 150 miles west of Winmpeyg, would
have at the close of 1832 its terminus within sixty
miles of the South “askatchewan, or 336 miles west
of Winnipeg. The 1ails are now laid to that point
and the grading thence to Leopold, the new town at
the crossing of the South Saskatchewan, is well under
way. As many as four miles of track layiug have been
accomplished in a single day. - This cnormous amount
of work has only been overtaken by conducting the
operations under a most perfect system. A small army
numbering over ten thousand men and horses had to
be lod"ed fed, and kept at work by the contractors,
and that in « country where no supplies were to be had
within 450 miles. Durimg the months of August and
September the graders had to be sufficiently far ahead
of the track layers to permit of the latter laying an
average of two to three miles per duy. Lo accomplish
this, a vast commissariat department had to be estab-
lished, depdts formed, and supplies of provisions and
forage sent regularly forward to ths fromt, whilst to
keep the tmck-layers at work, trains with all the
requisite rails, tiesand fastenings for the mileage of track
to he laid each day, had to be systematically despatched

beforchand from Winnipeg.
, o This, however, is but a part of the Canadwn Pacific
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Railway w oxk in tho N01t11 West during the past year. ‘[
They have laid 115 wiles of trach on their South-Wost-
ern branch, trains actually running now fem Winni- |
peg to Manitoba Uity sia Morris ; 22 mules bave been
graded and ave ready for the railg ont the bravch from
Selkirk to Winnipegz ou the west sido of the Red River,
while sixty wmiles of sidings on the wain line, and three *
on the South-Westetn branch have been completed.
These give a total of 635 miles of railway built by
this Compapy durving the year in the North-West
alone.  And yet this vepresents but a portion of the |
vast expense involved in the construction of the rail-

ways thero,  ‘The whole line has been fully equipped

with loeomotives as weoll us passonger aml freight earvs,

and extensive eugine hiouses, ropair shops, and freight

shiods have also bren built. Indeed, whatever opinion

wo may entertain of the contract obtained by the com-
pany and of the Government policy in entering into -
such an agreement, we canuot detract fron the e ergy

displayed in carryng it out. .

Before the divide at the Kicking Horse Pacs in the
Rocky Mountains van he reached, 390 milesof further -
track have to be laid Ly way of prald Calgary and
the headwaters of the Bow River, and it is proposed to
cover that distabce next year. The belief is further
entertained by the Lompmvs engineers that from the
summit at Kicking Horse Pass a “feasiblo liuo has been
obtained to the Columbia and thenee down that river
for some distance, when the Selkirk Range is crossod |
and Kamlooks reached by way of Shuswap lake,
From Kamloups the line is already under construction
along tho Fraser River past Lytton and Yale to Port
Moody on Burrard Inlet,

Whilst numerous charters have beeu obtained both
from the Dominion aud Manitoba legislatuzes for rail-
ways in the North-West, the Canadian Pacific, Mani-
toba South-Western, and Portage, Westbourne and -
North-Western Railways have alone reachad the point
of active construction. Two other railways have had
the promise of considerable Government laud maunts, |
namely, the South Saskatchewan Valley Rwlway, -
whose projected ronto is from Qu'appelle to Prince .
Albert, and the Souris and Rocky Mountain Railway,
which, it was propused to run from a point near
Brandon on the Canalian Pacific Raitway to Battleford
but in neither case have steps been taken to cormmence
construction. A mileortwo of grading at West Lynne
has Leen done by the Ewmerson and North Western
Railway Company in the hope that the Grand Trunk
would espouse the cause of that voad, hut the Govern-
ment at Ottawa having disallowed the charter and the
Grand Trunk not being as yet disposed to meddle
actively with Mauitoba Rallwa\s, the work has been
entirely stopped, though it may be continued by the
Canadian Pacific in formmg a loop line from their
South Western branch to Emerson.

The Manitoba South Western Railway has recently
changed hands in so far that the interest of the
Villard party in it has beep sold to the Canadian
Pacific Syndicate. This milway starting from Winni-
peg runs duc west to Headingly, where it crosses the
Assiniboine River and takes a cowse south westerly to -
near Carman, a distance of fifty miles from its starting
poiut. The rails are laid for the whole of this (llat.mcn
but all work on the line is in abeyvanec ai present,
pending reavrangerzents resulting from the recent partial
change of ownership. ¥y
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The Portage, Westbourne and North Western Rail-
way has also quite recently changed bands and is now
controlled by a syndicate at the head of which was the
late Sir Hugh Allan, among other members heing
Andrew Allan, Robert G. Allan, of Liverpool, B. I{,
Buxton, of London, Eng., Lord Geoige Campbell, W,
L. Boyle, A. T. Drummond, Liew't-Governor Dewdney,
H. M. Ruttan and Duncan MacArthur, Fifteen milesof
this road were graded late in the fall and when track-
laying is completed on thissectirn, there will be a total
of fifty miles of finished rond. Trains ave now regularly
running to Gladstone, and it is intended to reach Minne-
dosa by July and to cross the River Assiniboine by
October next. Up to this point, the railway pasases
through a country already well settled ; beyond it, its
course lies o8 near as porsible directly to Prince Albert
on the North Sackatchewan,

The outlook in the North-West, notwithstanding the
unhaalthy real estate epeculations is on the whole very
favourable. Immense tracts of country are’ being
opened to sett'ement through the construction of the
rulways, and even dirtant points on the North
Saskatchewan ave now readily reached during the sum-
mer wonths through the greatly improved c'ass of
steamers which ply on Lake Winnipeg and that river.
A greater area, a'so, of desirable land has been found
than was supposed to exiet. It now only requires an
effective immigration aystem to attract the surplus
population of other parts of the world. The class of
settlers who have taken up land during the past has
bren on the whole very superior and it is extremely
desirable that more of *heir classs should be found
making their home in the Great North-West.

. ———ae e

MOoNSTER STEAN WHISTLES.—People who in this oountry,
complain of the noise made by -railway whistles and factory
‘“ hooters ' may cougratulate theniselves that they have not
tolisten to the enormous whistlea now manufactured in the
United States. A firm in Bridgeport, Connecticut, has recently
completed one for a Canadian saw mill, the bell of which is
20 in. in diameter, a quarter of an inch thick and 27 in. long,
and is placed five inches from the cup which delivers the
steam. The valve is of the ordinary spring pattern, and is
4in. in diameter. The weight of whistle and valve is 406 Ib,,
and the cost of the monster is 500 dollars. The mill, for the
protection of which it hus been made, has been several times
burnt down, and the object, therefore, of the whistle iy to
arouse the surrounding country in case of a reoccurence of the
catastrophe, and also to carry signals to the wood-choppers in
the neighbouring forests. There is another big whistle at
New Brunswick, in New Jersey State, with a deep bass hum
which serves as the clock regulator for farmers aud others
within a radivs of 30 miles of the town. There is also a whistle
at Sandy Hook, 15 in. in diameter, while many of the ocean
avd Sound steamer have whistles from 8 in, to 19 in., which
can be heard from 10 to 20 miles. ’
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ON HYDRAULIC LIFTS FOR PASSENGERS AND GOODS
BY EDWARD BAYZAND ELLINGTON.
(Continued from Papell.)
DirkcT - ACTING LirTs.

This safer construction is to be found in the case of those
lifts which are not hoisted up from above, but pushed up from
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below, in such a manner that there is always s supporting co.
lumn underneath the cage. Lifts have been constructed on
this principls and warked by ordinary mechanical means, the
supporting colamn being A rack, gearing into a pinion at the
ground level ; or, in another arrangement, the supporting co-
Jumn fias a screw thread on its periphery, and is drawn up or
down by means of a nut at the ?ronnd level. Laoking to safety
alone, it would not be possibia to find fault with this latter
arrangement ; but the practicable spred of warkinzmust be
extremely slow, and the power ahsarbed in friction very great,
Au hydraulic ram is clearly the right thing to nse for the sap
porting colnmn of the lift ; and hy adopting the direct.acting
hydraulic ram, as showa on Page 36, it wonld appear as if the

nes'ion of ahsolute safety in lifts were snlved. But it is soon
?oum‘l that there i« something atill required.

An hydraulic lift, with a vertical direct-acting ram, pressnts
some rather curious problems in construction, which incresse
in difficulty as the height of lift is increased, and the warking
pressure reduced, A low.pressure 1ift of this type has to be
made subject to the following conditionn:—

@) A well or bore hole has to be sunk to a depth somewhat
greater than the height of the lift, in which well is inserted the
lift eylinder;

(5) The ram has to be of an area sufficient, when acted upon
by the pressure of water at command, to overcome friction, and
to raive both the lnad and the surplas weight reqnired for low-
ering the cags when empty ;

(¢) The weight, and also the displatement, of the ram in-
creryen with its height and d'ameter;

(?) The bottom of the well being usually far balow the drain.
age level, the waternsed in working has to be forced up to the
drain by the descending ram ;

(¢) The pressure upon the ram at any time during its motion
will vary proportionally ta the diff-rence between the head of
watar and the height of lift at that time.

Under these conditions it will he seen that, with a simple
ram, equilibrium cannot be maintained. With a giva~ pressuee
and load to be lifted, there is a limit to the height of lift ; the
preseure on the areaof the ram diminishing as the ram ascends,
In ascenling with a given pressure of water, the ram would
Tun out a certain distance, and then stop; and in descending
with a given weight it would descend a certain distance, and
then stop.

1t is tharefore necessary to balance the varying displacemont,
in all high lifts working with low nrsasures of warer. It is also
neceasary, in order to avoid great waste of nower, to balancs
the weight of tha ram.

The uvsual practice has been to introduce counterweighta, and
chaina travelling over head sheaves, sas shown in Fig. 11,
Page 14. The chains are of wufficient weight to balance the
displacement of the ram. When the cage ia at the bottom,
the ram and cacze are balanced by the weight of the counter-
weight minus the weight of the chain ; and when the cage is
at the top, the ram and cage are balanced by the weight of
the counterweight plus the weight of the chain. The use of
counterweights and chaina unfortunately destroys the simpli.
city and absolute safety of the apparatus ; for, though the riske !
attending the use of ordinary chain lifts are elimivated, and
the chances of breakage are remote, there is still a reassuable |
possibility of accident.

In direct-acting hydraulic lifts the balance chain and weights
entirely alter the character of the strains on the ram. For a
considerable portion of its length from the top, the rm, in.
stead of supporting the cage as a column, is thus really hanging
from it : part of the ram is always in tension, and another part |
is always in compression, while the neatral plane varies in po-
sition according to the pressure on the ram. Should the ram
break above the nentral plane, or the attachment hetween the
ram and cage give way, the cage would be violently dragged
by the counterweight to the top, the fall being as it were up-
wards instead of downwards.® ~ A lift so constructed does not
therefors fulfil the conditions of safety required in a first.cluss

uger lift ; and means mnst be found for doing away with
the chains and counterweights, leaving uothing but the hy- @
draulic cylinder, the ram, and the cage.

This condition can be obtained by increasing the working
presaure, and by reducing the area, and therefore the displace-
ment, of the ram ; leaving only sufficient section to prevent
its bending under the load, as shown in Fig. 9, Page 36. The

* This hapﬁenod at the Grand Hotel in Parix, when several passen-
gers wero killed. .
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requisite safety is thus secured, but at a most extravagant ex-
penditure of power, owing to the want of sny balance ; the
expenditure due to weight of the ram and cage, and to the loss
by displacement, being often five or six times that due to the
net load. The author has erected soveral lifts on this play,
where it has not been necessary to provide special pumping
plant to obtain the high pressure required. It would how-
evtlar be impracticable to adopt the arrangement as a general
rule,

Messrs. Tommasi & Beurtvisé have designed s balanciog
arraugement separate from the lift cylinder, as sbosn in
Fig, 15. The lifting cylinder Ais in bydraulic connection
with a second cylinder B of equal capacity, though of shorter
stroke, In the seccond cylinder there is a loaded ram C, of
suflicient weight to balance the minimum weight of the lift-
ram aud cage when at the bottom. This heavy ram works
through the stuffing-box of & third cylinder D, of the same ca-
Pacity as B; and the pressure of water in this third cylinder
ifts the net load. Heavy chains E are attached to the ram C,
between the two short cylinders, to balance the varying dis.
placement of the ram A as 1t travels, This plan is satisfactory
88 regards safety, but the weight and size of the eylinders and
moving parts are so great as to render its adoption on a large
scale impracticable.
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ON HYDRAULIC LIFTS FOR PASSENGERS AND GOODS.
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Hypnaviic BALANCE Lirrs.

The author has endeavoured to overcome the above-mention.
ed dificulties; aud has devised an atrangement which appears
to him to meet all the requirements of & perfectly safo, rapid
and economical passenger lift. The conditions of the apparatus
are as follows :—

(a) The motive power is water, either at high or low pres-
sure;

() The am is always in compression, aud supporting the
load directly ;

(¢) The dead weight of the ram and cage is balanced wholly
or partly by bydraulic pressure ; .

(d) The displacement of the raur is reduced to 2 mimmum,
and is balanced without any special mechwism ;

(¢} The weight of the moving parts of the lift is reduced toa
minimum ;

(7) No part of the machinery or supports is above the cags;

(g) There is no part of the machinery which, by giving way,
could reasonably be expect@d to cause an accident to those as-
cending or descending in the lift.

This Hydraulic Balance Lift is shown in Page 87. The by-
draulic lifting cylinder, ram, and cage are as usually made,
except that the ram is smaller in diameter. Its size is deter-
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HYDRAULIC LIFTS.

mined by the strength required to carry the load, aad not by
the working pressure of water available. As in Tommasi's lift,
the lift eylinder A, Fig. 16, is in hydraulic connection with a
second and shorter cylinder B, below which is & cylinder C of
1arger diameter. There is a piston in each, connected by the
ram D, Fig. 17. The capacity of the aunular space JJ below
the upper piston is equal to the maximam displacement of the
lift ram A. The annular area E of the lower piston C is suffi-
cient, when subjected to the working pressure, to overcome
friction and lift the net load ; aud the full area B of the upper
iston is sufficient, when subjected to the same pressure, to
lance within a small amouot the weight of the ram and cage
when at the bottom. When the parts of the apparatus are
properly proportioned, the lift ram and the balance pistons
are in equilibrium in every position ; or, in other words, the
displacement of the ram of the lift oylinder is automatically
‘balanced.

The mode of action of the lift is as follows : Assumiug the
cage to be at the bottom of its stroke, the valve is opened from
the cage by means of a rope or system of levers, and pressure
is thereby admitted to the anqularares of the lower piston at
E. The top of the upper piston is always subjected to the
same pressute, The pressures on the two pistons thus act in
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the sams sense on water in the annnlar space J, below the upner
piston ; and the intensified pressure of this water is transmitted
through the pipe H to the lifting ram A, which thereupon
ascends. As 1t ascends, the ram increases in apparent weight,
bat at the.same time the pistons B snd C descend, and are
thereby subjected to an increasing head of water, which in.
creased head, acting upon the large area of the pistots, exactly
balauces the increase of weight of the ram, or—to state the
case more accurately—compensates for the loss of effective
head in the lift cylinder, When the ram reaches the top of its
stroke, the valve is closed, and the lift stops. On opening the
valve to the exhaust, the pressure is relieved from the space
above the piston C, while the piston B remiins subjected to -
the working pressure above it, as in ascending. The lift now
descends: the weight of the ram and cage, pressing upon the
water in the lift cylinder, trausmits the pressure to the an.
nular area 8" the bottom of the piston B, and overbalances the
weight of the pistons and the pressure on the top of the piston
B. As the lift ram deacenus into its cylinder, it displaces the
water and losos weight, or, in other words, encounters an in-
creased resistance to its descent. At the same time the two
balance pistons ascond, and the pressure above each of them
decreases ; the decrease in the pressure being in proportion to
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the increased pressure on the area of the lift ram. The lift ram
and the pistons B and Care, as stated, in constaut equilibrium.
"'o make gooa any possible leakage, provision is made for ad-
mitting the woerg pressure through the cock F under the
piston (', and so raising it, while the cage 13 at the bottum ;
thus rehieves the pressure i the anuular intenstfying chamber
J, and allows water from above the upper piston B to flow down
vast the pac.ing leather of that piston and replenish the spaco

. As a general rule, the part of the lower cylinder underneath
the piston ¢. is not filled with water iu the regular working of
the lift, but is open to the atmosphere. If however the cock
F controlling the admission is closed, durimg the descent of
the cage the rising of the mston C creates a vacuum beveath
it, which becomes available as lifting power for the next as-
cent. In other words, the weight of the descending load is by
this menns utilised to augment the lifting power 1n the next
ascent of the loaded 1ift; or, if the hft is being used for the
purpose of lowering goods, the vacuum supplies power enough
for !l':l\l.\illg the empty hift without the expenditure of any water
at all,

'The author's hydraulic balanee lift permits of great variety
of application ; und the proportions of the balance eylinders
may be adjusted to snit any working pressure available, with.
out alteration to the size of the It ram. This facilitates the
employment of ligh working p- sures; and the system is
therefore particularly adapted for use in counection with public
distribution of hvdraulic power on the high-pressure or accu-
mulator system, where ecounomy in the use of the power is of
vital importance. When working the lift with high pressure,
the lLalance cylinders may be tetnporarily disconnected, and
the pressure used direct from the accumulator.

The increase of the working pressure reduces the size of the
lift eylinder, and also much mcreases the speed of the lift—a
matter of grat consequence in public offices, and other places
where Jarge numbers of passengers have to be accommodated,
The aunthor has for s~me timo past adopted a working pressure
of 200 1bs, per sq. in. and upwards for high direct.acting
litts ; and by so doing has succeeded in working these lilts
at a spred of 200 fi. per nninute, and, with a single lift
taking five or six people at atime 1o a height of about 40 feet,
in acconnuodating as many as 3000 passengers in the course of
nine hours.

When using high-pressure water from an accumulator for

| working the hydraulic balunce, it is not necessary to use the

Ingh pressure for the balance piston.  Water may b- taken for
this purpose from a supplementary tank, placed at any conve-
uient height 3 or the flud used mav with advantage have a
higher specific gravi vy than water. The water 13 taken from the
tank and returned, at each ascent and descent of the lift cage.
In muny ca-es of high.pre<sure lifts the loss by displacement
of the ram is not of sufficieut consequence to be consilered ;
then the arrangement sdopted is as shown in Figs. 18 and
19, and the balance cylinders can, if desirable, be placed
honizontally. Here the working pressure due to the area of
the centrul pipe B acts coustantly to balance the minimum
weight of the ram and cage ; aud the liltu g power iz obtamned
by admnitting the working pressure into the outer annular space
EE, aud so forciug water from J through the pipe H to the
Inte eylinder A.

Aunother incidental advantage of the Hydraulic Balance lift
is that the space in the hit well, usnally occupied by the
connterweights aud guides, is avaitable for the cage, Al head
gear i3 avoided, and no special structural arrangement for car-
rying the weight from above is required,

Having thus described what the author regards as the stan-
dard form of Iift for passengers and goods, 1t is necessary to
remark that it is still possible for serious aceidents to happen,
unl g8 attention 1s pad to the protection of the hit well, and
to the method of working the hft. To work with safety and
at 2 high speed, the hift well should be cased in, and closed by
doors opened ouly from the nside of the hift. Doms should
also be provided in the cage, though these may be dispensed
with if care be taken to make tho cage fit close to the framing
of the lift well, the doors and boaids being flush from top to
bo'tom, so that they make a sliding joint with the cage. It
is also desirable that the lifts should be worked by an atten.
dant, especially in high-sperd hifts, where it1s necessary to
be cateful in hundling the roje, to avoid jerks at starting and
stopping.  When lifts are not worked by an attendant, special

! arrangements of the controlling gear and doors are necessary,

to prevent the doors from being opened while the 1ift is in mo-
tion, and to render the control of the lift as far as possible
automatic.

scoxoMy oF HyprauLic Lie - v

Having arrived at the conclusion that for practical purposes
the only really secure lifts are these worked by hydraulic pres.
suro appiicd ou tho direct.acting principle, without the aid
«f an) balance chains or counterweights, it will be interesting
to congider haw far hydraunlic power is to be preferred upon the
ground of economy.

‘This question can be brought to a very simple test. Hy-
draulic apparatus, as used in hydrautic lifts, forms a system of
mechanism for the transmission of poweragnd the relative econo.
wy of the prime movers need not for the preseut ve considered.

On the one side we may place the direct-acting hydraulic

lift, aud on the other an ordinary geared lift. In both hifts the
friction of the cage and its balance are the same, assuming the
friction of the hydraulic Lalance to be equal to that of the
balance-weight and chains which it supersedes. Which force
then will give the greatest efficiency : power acting vy fluid
}»res«urc, on a ram passing through a single stufling-box or
eather, or the same power acting through ordinary gearing,
and finally winding the lifting cliain upon a drum ? The loss
of useful effect from the latter cuuse alone may equal that due
to the friction of the ram. Where the water pressure is avail-
able without pumping, tlhe question of relative economy, as
between hydranlic and ordinary gearing, does not require are
gument ; that hydraulic gear is the mosteconomical-is suffi-
ctently obvious,

But there are of course other considerations besidesthe fric.
tion of the machinery employed, If mechanical means have
to be provided for obtaining the water pressure, it may be that
the loss in first producing this pressure, and then applying it
through an economical machine, may be greater thau in ap.
plying the original power direct through an extravagaut ma.
chine: or, owing to the peculiarity of hydraulic machinery, in
involving, within narrow himits, an invariable expenditure of
power, the loss of useful effect may more than compensate for
diminighed friction.

Now a steam engine working au accumulator gives an efli-
aiency of 75 to 80 per cent, The logs bétween the work stared
in the accumulator and the work done by a direct-acting ram
may bhe taken at 5 to 10 per cent; which would give a final
ctli jency of say 70 per cent. No geaved lifting machinery,
driven direct by a steam engine, gives anything approaching
so high an efliciency ; aad the eflicicney woull again be wmuch
Fowered if, as 10 the generality ol cases, the st-am engine had
to be kept constantly moving. The loss from this latter cause
is much greater than the loss arising from the invariability of
the by irauhic litting power: moreover, though the piwer of
hydraalic lifts is invarable, yet when hfting light loads there °
iy a gain of speed,

The compirison between geared and bydraulic lifts is not in
any way aticcted to the advantage of the former, by substitut.
ing a gas engine for the steam engine and boiler. The gas
engine cannot drive direct, owing to its high speed; and it
must be kept constantly gong, since to start it 1akes time and
labour. There can be no question that the cfliciency of a gas
engine is far less than that of & steam engine dving the same
wotk; but this loss is in many cases compensated by the
cheauness of the explosive power, and the couvenience of hav.
ing no boiler. These advantag-s of the gasengine are retained,
by using it to obtain the hydraulic pre:sure ; and the fact of its
having to work coustantly renders pumping againat a constant
head a peculiarly suitable ocenpation for it.

Until therefore it can be shown that the use of hydraulic
pressure with a direct-acti-*g ram entails more friction than a
system of ordinary gearing to do the same work, bydraulic
power will remain the mnost economical as well as the safest
agent for direct hifts.The efliciency of the hydraulic jigger vuries
of course with the mnultiplying power ; but the same argument
holds good for the jigger as for the direct ram, though to a
diminished extent.

There remains the question of first cost.
author's view is :—

1st, \\Where safety is concerned, cost should be a secondary
consideration ;

2nd, The cost of hydraulic machinery, where the hydraulie
pressure is already at hand, is no more than that of any other
system ;

8rd. The extra cost required, where the pressure is not at
hand, is as a general rule amply compensated for by the
greater safety, the greater general efficiency, the greater eco~
nomy in working, and the diminished wear and tear of the
machiunery.

On this point the
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. tion aud loss of power.

L1rts oF LARGE Powrp

Thus far only litts of swall power, 3~ hotels, ware.
hotces, &e., have heen deall with, as to which there exists a
great variety of practico  On page 40 are illustrations of
hydrautic hits of greater power, and pussessing sonie novel
{eatures,

Figs, 21 & 22 itlustrate the direct-acting hydraulic hits erectest
at Seacombe pier on the Mersey, to take the carts and wagons
from the flating landing stage to the high level.  The Leight
of Itft 15 32 1t , and the net load 20 touns, The hfts were designed
by M. Wm. Carson, M. Inst, C.K., to aveid the long ap.
proaches used at Waodwide, and at the Liverpool landing
stage . and they have wost perfectly fultilled ‘their obyect.
Owing to the weight of the ram and cage bring unbalaneed,
the cthereney i« low ; but in this instance, as the rams are
working 1 a tideway, Mr. Carson no doabt exercised a wise
disciction iu avoidiug the complication of a balancing ram, or
other bulancing apparatus. There is however a connecting valve
between the two hfts, 50 that a descending load in one hit
may raise the other cuge when required. Fhe hoists are made
to acevmtnodate rlway coal wagons, which can, 1t necessary,
be taken across the river on the feniy boats  The platiorm
upon the cage 1s double : the upper portton B slides longitu.
dinally upon the lower, and 18 guided to the radws of the
bridge connecting the touting stage ¢ with the upper prer.
Thas bridge i hinged at hoth ends, and the guiding aves A are
ls*l'ruvk with a radms of 160 1t., equal to the length between the
nnses.

Fig 19 illustrates auother arrangemnent ol wagon hotsts,
coustructed for the Midland Raslway Company at \Whiteeross
Street station on the Metropolitan Railway.  The object of the
arrangement was to get a direct-acting hoist without sinking
a well, thocondition beimng that the conereto Hoor of the station
should not be touched. "There are two lilting rams at each side,
placed in hydraulic connection diagonally, so that either two
or fom can be used, the lifting torce mm both cases passing
through the centre of gravity ot the plattorm. When lowering
loaded wagons, the water used to hift the platform alone, or
with only an empty wagon on it, 1« 1eturned to the reservorr
by the des¢ending load. :

For such litts as these, ditect-acting hydraulic rams sre now

. almost exclusively used. That direct acting hydraulic apparatus

has not been more generally employed for small lifts i« due, in
the authin's opmon, rather to the mechanical dufficulties in
the way, than to any doubt as te their superionity, whether
used tor heavy or hght loads,

In conclusion the author would 1emark that he has left
many varigties of hydraulic lifts untouched. He has dealt
almost eaclusively with a special class of lifts, which he consi-
dered to possess several points of interest ; and he has confined
s I, with one or two exceptions, to machinery constructed
under his owan supervision by the Hydrauhe Engineering ¢om-

* pavoy of Chester.

ApstRACY OF Discrsaaos an HyprAL ke LIFTS. .

Mr. Bepjannn Walker smd that, wath the anthor’s general
conclusion—that the hydraulic direet hit was the best and the
safest  Le entirely agreed ; but with s enticisms on some of
the systems of hydranhie hifts he did ot agree.  For example,
the unthor had stated, that the ordinary safety apparatus,
desigred o case of a chamm breaking to prevent tho howst
tram talling to the bottom of the well, was not to be trusted.
e had kuown many wnstances i avlnch the hfe of 2 workman
had been saved by the sufaty appar. tus, pud at that was done
i one case, 1t wWas likely to be done in mauny others. He
thought suen apparatus was quite capable of betng made safe;

_amt 1l so, to give 1t up as being hable to lead to danger was,
" m his opinion, 10t @ Very wise step,

The guides of the hoists
usea e grain and other warchouses were very firmly and sub-
stantially wade, and were very different from the gudes of the
winding cages at a colhery.  Se far as a colliery wag concerned
he agreed with AMr. Elhngton that an eflicient safety apparatus
was & very daflricult matter to provade ; but when taere were
reasonably firm and substantial guiles, it was very casy so to
construct the apparatus that any shoek on the descent of the
cage would be so far reduced as t0"do no damage.

‘The author had spoken of worm gear, aud had pointed
out thut aithough there might be complete safety fromthe
use of worm gear, there was a consulerable amouut of fric-
But the worm, when properfy applied,
was a_most vaiuable and unseful mechameal contrivance. if

AND THE INDUSTRIAL ARTS,

indcod the worm had a large amouut of friction—say the ssme
as the friction on an ordinary toothed wheel—tben the worm
and worm.wheel were very wasteful of power ; but if the worm
was allowed to tun at a coneiderable speed, and the friction
was somewhat less than half the friction that wonld occur with
an ordinary toothed wheel, other cirewmstances being the same,
thet. it would be found that the loss of power was not consi.
derable, while there was great safety arising from its use in
many cases, such as in eranesor lifts

. The author farther remarked, that if o hoist was driven
by a belt, that was a groat source of danger. e might
meution that he had put ap a hoist fifty years ago worked by a
belt, aud that it was working still, and lie believed during all
that time not a smgle accident had taken place. It was ina
very high shaft in a tall flax mill, and there were hundreds of
cuch hoists at work, dnven by a straight and crossed belt]
With regard to the use of thr gas engine, he thought that, in
conncction with a singlo direct lift, a gas engino driving an h{-
draulic pump, or three or four pumnps, was a very valuable
means of getting a safe and useful passenger hoist.

The form of chain shown at EE in Fig. 15, though
not mentioned iu the paper, was a very valuable one-— he
meant o chain of plan links fastened with plain pins. The
common cha .4 was constructed of a large number of pieces of
iron that were welded under grea. difficulties, and 1t was a
most wusteful arrangement of materia) to carry losd. But if
you took plain thun plates of steel, cut from a long bar that
had been tested, drilled or punched them, and fitted steel pins
into them, you got a chain that was practically as safe ag an
hydraulic cylinder; for hydraulic cylinders did burst, and
hydraulic joints did blow out. If that kinl of chain were
applied to 4 hoist, and the nubalanced weight of the cage &e.®
were just enough to wake it descend slowly and not fall down,
a very cflicient hoist would be obtained, and one much less
complicated than that shown mn Fig, 15, The ordinary Arm-
strong Jiguer, 1f so arranged that 1t could be raised and lowered
by a pitch-chain on a dram, fortned 2 remarkably safe hoist ;
and he would just as soon travel in such a hoist as in the hy-
draulic balance hoist that had been brought before them.
With regard to the instance mentioned, where the cage be.
came disengaged from the rawm, that was not an error in the
principle, but a mere accident of construction. If engineers
used pitch-chains carefully constructed, they would find that
the accidents from breakage of the chain would be reduced a
stil! greater proportion than the accidents on railways had been
reduced by the change from the old welded iron tyre to the
solid-drawn stecl tyre,

Mr. F. Colyer agreed with part of Mr. Ellington's state.
ments ; but there were several things in winch he could not
agree with him. It was stated, that the safest and best
form for passenger hifts should be also bo adopted where prac-
ticable for goods, because workmen were often allowed to travel
in those uts. He would rather say that workmen should
never be allowed to travel in an ordinary chain lift. Experience
had taught him that, even with the best class of safety appa.
ratus, 1t was very difficult to make such lifts absolutely safe.
With regard to safety apparatus, as apphed for the purpose of
goods hits aloue, he bad found a modification of the arrange.
ment mtroduced lirst, he believed, by Sir Wm. Armstrong &
Co.—a kind of cam and toothed rack, attached to the top of
the cage and clipping the guide timbers—to auswer perfectly
well,  Some years ago, through the courtesy of some of the
largest Mauchester firms, he had been allowed to see the safety
apparatus they had in use, and he had found most of thea
very fanlty. He had then examimed many of those catches
made by Sir Wm, Armstrong and Co., and from them he got
the idea of an apparatus which he subsequeutly designed and
used. In several wstances the lifting ropo had been wilfully
cut by some one, in & fast-running lift, ascending at the rate
of 200 to 259 feet per nunute, and the total fall of the cage
when the rope broke was only 3 inches. He thought that fact
showed it was a good safety apparatus ; and he knew a great
number were m use at the present time. On one particular
occasion when the rope broke in ascending, the fall being
about the same, one of the gentlemen in the Iift, who had been
much frightened, said he had faljen 14 ft. ; but the catches by
weasurement showed exactly the amount it had really fallen,
Evety one had been frightened, and as usual the lift was much

oyerloaded. That occurred ten or twelve years ago; he had

used the apparatus con-tantly in goods lifts ever since, and had
Bever known it to fail.

It was remarked, that if wire ropes were used, two should
be employed. If two were used, great care must be taken

3
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Direct—acting Hydraulic Lift at Seacombe Pier.
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HYDRAULIC LIFTS.

%o ensure thst each rope should take the same amount of ten-
sion$ otherwise, if oue zope was tight and the other slack,
when the tight tope broke, tha shock thrown upon the other

wight be sufficient to break it. He agreed with what was said

as to the attachmeuts between the chains and the cage, be.
cause, in the numerous cases of accidents which he had been
called to examine into, he had more often found that it was
the attachment that was faulty than the chain. Therefors he

and the steam admitted at the
as required. The advantuge was t

or bottom of the pistons
at the man working the
the hoist had the most perfect power over the apparatus, and
conld always easily control it. There were no clutches to throw |
in and out, aud no brake to yut on ; oometgl]enzly the wearing

parts ware rednced to a minimum. Mr. Ellington aleo said
that with steam lifts there was a considerable dauger of acci-

always had attachments made expressly for the purpose, of the
best kind, and made stronger in proportion than the chain.

1t was stated, that there was » great loss in lowering
by steam. when using steam lifts, * With that he conld not
sgree. The loss in lowering by steam was very small. The
most efficient steam hoist that he knew of, where all the opera-
tions were done by steam—raising, lowering, and braking—
was one huinf & special valve-box, which he had used for
some years, and having only opos lever to ocontrol the whole
operation. The valve-box was placed between the cylinders,

dent from overwinding. He did not propose to go into the
question of colliery lifts, becanse that was a different matter;
but overwinding in ordinary warchouse lifts, worked Ly steam,
oould be avoided. He wan conatantly wsing lifts for goods,
rauving at 250 and 300 ft. a minute, and he used gear by
which the lifting power would be thrown out of action st the
top of the stroke,  'When the cage ran at that gpeed, its fall,
vithithe sfety-catch doscribed, would not be more than $
to 5 ins.

(To Je continued. )
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HYDROLOGY.

BY B, FOSTER BATEMAN, M. INST oLt

mor2 essential to tho well-being of man, while none
has heen go little understood as that of hydrolugy

It means in its entirety ahinost everything to the
welfare of human beings, in countrics, eities or towns :
and yet how. little have we advaneed in this intrinsie-
ally scientific subject A mere cwrcory glanee at the
history of the past. <hows us that in onr hydiological
or sanitary arrangements we have little or nothing to be
proud of, when they are compared with thoss of the
ancionts, or even the Indians of this continent. ‘The
Romans and Mooi< in Spain and Portugal. and the
Tnecas of Peru ave standing examples of this.  An old
Roman aqueduct i< at the present woment beinyg used
for the supply of Lisbon with water, and a great por
tion of the morthern part of Npain is being inigated
by old Moorish works. The remains of the very ex
tensive works of the Incas for the ivrizuion of lands,
dnd for the supply of water to their cities <Lill exist,
and it is natural for us to ask oursclves. huw fur have
we advanced in our knowledge of the question’ How
is the city we are most intimately acquainted with
supplied with water,and how is s.ch supply carried
away by drainage and other means from our houses!
What do we know of the rivers of our countay, «f their
supply, of the drainage area from which they tahe <uch
supply, and of their effect upon the streams and coun-
try at Jarge? All these are questivns which touch in
a primary sense upon the well-being of man, and equaily
upon his financial and commercial suceess

It is therefore perhaps not out of place 1o ask vur-
servelves not ouly how far we have advanced, but also
how much consideration we give to these matters;
what rules and what means we should take to arrive
at a just appreciation of the value of the abov: very
important questivns.

Perhaps in doing this it will nut be :uniss to take
England as an example, and to draw our conclasions
from that country. Nowhere in the world have scicen-
tific researches on these questions heen more thuroughly
gone into, while it also presents innumerable cases of
the mis-appplication of their results. No country in
the world hes cities better supplied with water ; knows
more about what in its =wall area, the drainage ~vstom
is, —tho word drainage being used in its breadest sense
that is, the flow of \\atcr off the Iand— how to utilize
such drainage for the use of man, or how tu guard
against any results disastrous to the country which
may arise from it. Un the other hand we see a country
with cities all excellently supplied with water, yet un-
able to cope, in the very matter of the dramage of thote
cities, with the water supply which they themselves
have created. We see a country admirably drained
in all respects as regards its farm lands, yet by such
very drainage creating for itself floods, wineh its natu-
ral water ways are unable to pass o, It is trae that
Epgland is freer from epidemics than awy other
country that English engineers are leoked upon s
the greatest sanitary engineers inthe world ; that more
moncy is t.xpcndcd on t‘hwc questions llmn in any
other country ; and yet, it does and must occur to us,
is this partiaily—and most cmphaticaily ouly partially
—due to money and skill alone, or to the climate?

!
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In dcnlm" with a matter of such wagnitude as the '

above it i3 necessary to take each question by itsell,
and as all questions in connection with water ave so
closely allied, and bear such parental relations one to
tho other, it is well to prove the necessity of oue por-
tion befure tonching upon the other. In the prosent
artivle therefore it is ot proposed that we should
embrace the whole subject of hydrolegy, but rather
that we should prove the nevesity of most caveful
observations with regard to drainage and minfall ; the
manner of obtaining proper statistics in order to arrive
at correct conclusons in reganld to them; and the
benefit that will acerue from them to the nation at Yarge.
Fuither. it is ot proposed to diseuss “he drajnage or the
clearunce of sewagoe from a city, which deserves an
article for itself. qu purpose is to touch upon the
good rather than the evil which water can do to man.

Perhaps water is without exception one of the most
wondertul gifts of Providence.  Without water man
could not live, indeed nothing could live.
water, communication conld not be kept up, much
commeteial enterprise and many of our manufactures
would be impossible. and yet, how far more versed the
world is in wmatters connected with railways and me-
chanical appliances, than with water the mlmg power
of them all,

Allowing such to be the case, it seems that our gov-
ernment, our schools. and tuachers, should i every
way teach, not ¢nly theoretically but practically, all
scicutific epgineering scholars, the primary rules of
hydraulics; that the government should have all por-
tions of the couwntry properly contoured, observations
of rainfall cavefully takeun in evory district for a series
of years, and the size and dischargo of the rivers under
ditferent conditions determined in order that a correct
idea be arrived. at with regard to the power of the
water, and the use to which iz may be put.

Water it should be observed is an excellent servant
to man, but ut the same time a bad master.

In England, during the last twenty years, much
alteration has heen made in the preconceived conclu-
sions on hydraulic questions. and the alteration is
due to the admirable system of local statisties. A
country that aspires to a name can never begin too soon
to collect theso data and statistics, as to these in great
rueasure is due the preservatsion of the health of its
people.  These local statistics are however even at
the prescet time little regarded by—mno other name
can be giveu thein—the roushroom engincers of the old
country ; who when invcst gating any question listen
far more to what they hear in the nei hbuurhiood, than
at the statisties from wh'ch they camr deduce va uable
information. Tlus shows tho dang r of a th ote ical
education without a predomnance of practical kpow-

ledge. On the other hand such men as Hawksley,
Bramwell. Hawkshaw, Abernethy, and others, base

their calenlations upon these very statistics. caring
little for what even the *“oldest inhabitant™ may sy
upon the matter ; and yot these men are the mest suc-
cessful in England, and have found up to the present,
1o reason to alter their method. We are now in Can-
ada much in the same position as Faogland was tweuty
to forty years ago. English sons are more go ahead
than their fathers; are they more correct? Awericans
claim that they area go aheal nation ; occasionally going
ahead runs one on a reef ; certainly, going ahead is not
calculated, without discretion, to run one into deep
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water. Is it not better then that we Cansdians, and
the people of Montreal, should face the question in its
correct light! Ave the cities of Canadas, and is Mont-

real proporly supplied with water? What are the ar-
rangoments for supplying the cities in this country 1 Aro
they gravitation schemes, that is the supply of water
from rescrvoirs to a city solely and totally by gravita

tion? or, are they pumping schemes? Returning to
tho question of local statistics, as exemplified in Great
Britain, what do we find? In almost every cise the
original old pumping supply abandoned, and the gravi-
tation system adopted. We find Msnchester with its
old pumping station mear Gorton. Wo tind Liverpool
with its present gravitation extensions and its old pump-
ing works. \We find Glasgow, Halifax, Bradford, Ashton,
Oldham and Dundec, all taking gravitation as againts
pumping; and we have further the proof that the worst
supplied town in the United Kingdom of any size or
note is London, and that is eftected in every case by
pumping.

Now the conclusions to be arrived at from this are
obvious. A pumping scheme may be from an unli-
mited supply, asfaras is known, of water. A gravita-
tion scheme must be, aud is, from its drainuage area, its
position, and what is known about it, a certain supply,
according to the rules and statistics. .\ pumping
supply from a supposed unlimited demand is open to
these objections : Pollution of the water ; failingof the
so called unlimited supply; cost of maintenance :
breaking down of some portion of the machinery, and
the costly que-tion of filtration. The supply of a city
with good water is of primary importance as regards
the salubrity of that city. Vith a gravitation scheme
large reservoirs are necessary, aud it has been awply
proved by past experience that atmospheric filtration
is better than all other &t present known,

Bat it is not only the question of gravitation versus
puwmping which we wish to discuss, but rather the
question of what really is the position of our cities and
t wans, not only on this continent but throughout the
world, what it really should be, and what it could be ;
what duties our governing bodies are impe-ntively, on
thi} question, called upon to fulfil ; and what benefit
would accrue to us from their fulfilment of this duty.
All this is more than one article can touch upon, but still
something may be said ; and it is proposed to take the
question of water and its bepefits to communitics at
large, as the subject of this paper.

But before touching upon these benefits, it should be
bornein mind, that they themselvesara somctimes by a
misapplication, the very reasons of many of the moet
uofortunate occurrences in a community ; and that the
statistics already mentioned, are really our greatest
guards agsinst such misapplications. Kor instance, we
will take a city fairly prosperous with a population of
say 200,000 people. This city has to be supplied with
water, for the following reasons : it is a thriving city;
has sprung up quickly : has need of water for com-
mercial enterprise, not to & large, but to a fair extent,
Its sawmills, its bleaching mills, its paper mills, in
fact every trade almost that can be mentioned requires
water ; whether the power to be created is steam or
water power is & matter of small imporiance to our ar
gument. Is this city during long droughtsiu a healthy
coudition? Is it capable of supplying during such
droughts the inhabitants with sufficient watert Dur-
ing great fires is the preecure sufficiently great! Is

there a sufficient supply of water for thoroughly flush-
ing drains ? And is the arterial drainage of the city
sutliciently large to earry off the water supplied to the
city for other sanitary reasons? And last but not
least, are such supplies when required too costly 1

Now reverting to the old question of statistics,

how useful are they in a cuse of this sort, and how
especially useful in the question of gravitation.
It the contours of the drainage area or watershed in a
gravitation scheme are aceurately kmown ; if the rain-
fall of the district has accurately been taken overa
series of years : if the careful gauging of the :treams
of the district be accurately compared with the above,
how correct and easy a thing it is, to arrive at what
such district will supply to a town,’either more nor
less ; for what length of time. at what cost, and how
to provide for the future means of dealing with such a
supply.

But farther than this, how thoroughly does this
question touch upon that of inland navigation. Cauals
require large supplies of water, and even a water sup-
ply itself to a town by pumping alone, is often depen-
dent upon these veryv matters. Now it is gemerally
sdmitted, sometimes most correctly, sometimes most
incorrectly, that engineers are on this continent ex-
peits, on the old continent scientific men. Without
the statistics and the information which we have above
alluded to, how i3 an enginzer, expert or scientist likely
to arrive at any correct data for the calculation for
which he is paid, and which are of extiaordinary
benetit to the communities for whom he may work, un-
lees he chooses to collect them himself. But this isnot
a matter for an engineer to do, or to put one single
community to the delay and expense of doing : nor
is it right that cities, towns and villages, shonld be put
to the expense for waut of proper information by the
mistaken conclusicns arrived at by people aciing without
data.

¢ To be continued. )

—— - -

CABLE TRACTION FOR TRAMWAYS AND RAILWAYS.
Y . FARQUUNAR FINDLAY, ASS, MENME INST. C.E,
(Continued from Paye 7.)

A novel form of grip is to be used on the East River
Bridge in New York where cars are to bs drawn by
cable between New York and Brooklya at & speed of
10 miles per hour. T'he cable cars willhave a separate
right of way and therefore there will be no tunnel for
the cable and the grip can be made of a much more
substantial character than when it has to pass through
2 natrow slot into a tunuel. The grip is tho invention
of Col. Paine, one of the engincers of the bridge, and
consists of pairs of rollers presscd horizontally against
the cable and free to turn on their axles until brakes
are applied to them. As the brukes are applied the
friction between the rollers and the cable increases
until, if the pressure on the cable is sufficient, a fric-
tion is developed which will start the car. The rollers
will gradually cease to revolve as the car acquires the
velocity of the cable and then they will be at rest.
The objection made above to the use of rollers for this
purpoee will nct apply so much here hecause the rollers
¢an be of considerable size and cava leo Le lined with
a yielding substance which will allow their pressute to
be distributed over sun appreciable length of the
cable.

T ————
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. forbidden by a city ordnance.
. placed 10 the middle of a grip-car which alo car-
! ries a nuumber of passengers all round him, so that
. he cannot have a good view of the ruad and is also

Next in point of importance is the construction of the
track and the tunupel for containing the cable, Nince
the slot in the crown of the tunnel cuts the road lon-
gitudinally into two separate halves and no connection
between them can be introduced except below the lin~
of the cable, it bocomes a Jduliculty to support the
sides of the tunnel so a3 to resist the preasure of pa-s
iny loads from closing up the slot, and also to connect
tho rails to the tunnel so lirmly that their position re-
latively to that of the cable will be invariable. The
method usually adopted is to form the edges of the
slot by wronght-ivon hars and to connect these by vast
or wrought-jiron yokoes enclosing the tunnel and rigidly
attached to chains which forn the il supports. In
the Clay Street hill construction the yokes were of caxt
iron  Subsequently in S Franciseco and in Chicago
(as scen in our illustration) they have beén framed out
of wrought-iron bars. “Th'y are generally spaced 3 to

; 4 ft. apurt, The walls and fhor of the tunnel are gene-

rally made of conerete. “The tunnel in the new road
at Philadelphia is made of continuous castings without
any coucrete aven a3 foundation and in using castings
instead of wrought iron frames it seems to us they are
right, because the chief requirement of the construction
in question is that it shall be perfectly rigid, a condi-
tion which is diflicult to attain with an elastic material
and a large number of joints, ‘T'his is less important
in San Francisco than in severe climates where a hard
frost in the ground would he apt to strain any strue
ture in which there was any possible play. Of course
the rastings used must be of a good. tough guality and
desizned with proper strength to resist shocks, and it
wenld be well for the edges of the slot to be planed.
1t would be far easier also with cast-iron than wrought,
to secure accuracy in the building of the road, espe-
cinlly on curves. Some discredit has been cast on the
cahle system, undeservedly, by the number of accidents
that have occurred with it in Chicago, but the causes

. of these accidents are sufficiently obvious and not in

any way inherentin the system. In the first place the

- speed of eight miles an hour (at which the cars travelled
; until the outery about the danger of it made the com-
. pany reduce it) i3 too great for safety in such a very

busy street ag the northern end of State streot.  Then
again trains of three or four cars are yun which is a
great source of danger in many ways and ought to be
Also the driver is

liable to bs distincted at any time. ‘The driver of a
cable car has mora demarding his attention than «
locomotive engineer and ought just as much to ba isol-
ated irom the passepzers. The only propur plans are
either to operate the grip from the p'atform of the car,

. as is to be done at Philadelphia, and could be dene

with any kind of grip, if the car were placed on trucks
like a steam railroad car, or otherwise, to have u small
grip car carying no passedgers. The speed of the
cable is only limited by the dangoer to other traflic from
high speeds.  Withan elovated track, probubly u spoed
of 1ito 20 wmiles per hour would present no diffi
culty. Of course an, elevated road will not .uswer
for the short distance passengers who form the most
paying portion of a city’s passenger traffic, but where
the sizo and extent of a eity 15 suflicient to warrant it,
the elevated cable road possesses several advantages

s —— - ..
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worth mentioning. It can ascend and descend almost
any grades, the cable machinery is always in view
and accessible, the speed may be rapid, it is not liable
to obstruction from snow, and it cau be very cheaply
built, owing to the very light moving load, there be-
ing nothing to carry but passenger cars which when
loaded need not weigh more than 600 Ibg, per ft. The
power required to work a cable road is very small, and
in fact fuel is one of the minor expenses of operating
such a road and it is to be observed that no more power
is required for a day’s work on a hilly road thau a level
one, for as much weight will be drawn down hill as up
hill in the day, and the increased power required for
the loads moving up is balanced by the diminished
power for the loads going down. ‘The most serious
defect in cable roads as hitherto constructed is that the
breakage of the cable involves the stoppage of the
whole road, which, even for a few hours, is a danger
some vompavies would not dare to face, for if horses
had to be kept to meet such emergencies it would run
away with much of the prcfits of the system, and, if
not, the wrath of a disappointed public left to walk
home on a wet night might beserious, 'We have shown
how the breakages of the cable in the early months of
the Chicago road were all from a remediable cause,
and it may he safely said that a complete break of the
cable is a thing that may be made almost imypossible,
but one strained will always be liable to break unless
great expense is incurred in renewing the cable every
fow months, and the breakage of a strand means & delay
of some hours to put in a splice. To attain perfect
security it has been proposed to use two cables instead
of one, the two running parallel to each other in the
same tunnel, each about 1} or 13 ins. from the centre,
and so arranged that either may De used separately or
both at once. The most of the grips now in use (in-
cluding that at Chicago) are made so as 10 grasp a cable
lying not immediately under the slot but a little to one
side aud could be made so as to connect equally well
with either of two cables. The two might both b:
used each drawing part of the cars in the busier paris
of the day, and one only at other times, and thus there
would be ample time for inspection and repair of ca-
bies. They would be carried on separate sets of pul-
levs. Nome srrangement of this sort will probably be
adopted by most of the important companies who use
the cable in future, for they can scarcely afford to
trust to a single cable after the experience of Chicago,
where the rond has on the average been interrupted
about vnee n week ever since it opened, for periods
varying {from one up toten hours. Successful as have
been the cable roads now at work, the system is yet in
its infancy and we mway look for great developments cf
it in this age 20 restlessly eager for profitableenterprises
when its possibilities have become well understood.

TEn. The diagrun ou page 41, shews the construction of a
very ~trong and eflective road-bed, designed by Mr. Findlay.]

O o~ -

A New Meruob oF Manoe CaARRIAGR.wavYs wiTi CoLd
Asrnialin,  The best known process, and the one in most
reneral use, is as follows: The rock in its uatural state is
broken up and reduced to powder by exposure to heat in re- |
volving ovens. It1s then placed in iron carts with closefitting |
covers and double sides (to prevent loss of heat), is brought to
the required site, takeu ont, and is laid over the surface with
the aid of rakes, the thickuess of the asphalte layer being abont
one-third greater than it is to be when ready for tratlic. The
asphalte, while hot, ia compressed with heated irons into a
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howmogeneous mas« without joints.
sents the following objections :

1) The hat poader must be employed at 0 very high tems
perature, so that its use is confined to the warmest season of
the vear, and is also limited in pont ot production by the
caprcity of the appuratus and of the factoties.

(2.) It rendirs partial repaurs ditheult and uncertain.

13.) It necessitates a petteetly dry soil, as the least dampness
gives rise to eracks which causo the rapid destruction of tho
Toad.

An attentpt has beew made to obvinte these disadvantages
by substituting for the calorific action a dissolvent which pro.
duces the same eflect u&uon the bitumen, aud a new process has
thus been arrived at by which the asphalte may be applied
cold. The material may be prepared :n wdeanes and in a
quantity suthweient for the largest undertakings, It preserves
jts churactenistics long enough to allow ot 1ts bemyg sent to
distant parts of the country, provided only it iv pratected from
the influence of the air by being stored in tanks or in imper-
meable sacks and casks. “This provess which completely does
away with the canployment of heat, the sole canse of eracks, is
much more certrin m its eflect, and may be condueted at any
season of the vear and even during severe frosts,

The powder is applied in two layers and is compressed like
ordinary pawder, hut with cold tools,

Its manipulation is therefore tinuch easier aud does not se-
quire the help of skilled workmtu. The volatilization of the
disolvent takes place more slowly than the loss of lieat, so that
there §s a persistence of the-compressive and cementing proper-
ties, favourable to the effective agaregation of the entire mass.
The upper layer alome hardens pretty rapidly, but the lower
layers preserve their malleability long enough to ensure that
the compression under the carriage tratlic is most complete,
and untl the whole thickuess has becomne as dense as the most
compact limestone. 1t follows that roads made with cold
asphalte are much more compact than when hot asphalte is
used, and thereford a much greater-iabont ouc.half) thickness
of powder 1s required for them at the ontset, 1n order to obtain
a bed of detinite thickness.

Attempts have bern made to Jdiminish the time uecessary
lor the compression of the material by employing heavy and
even steam rollers.  Bat experience shews that, both for vold
and hot asphalte, the best compression is that produced by the
sheelsof vehiclen 1t is, consequently, considered suflic ien*
to subject it to the action of a voller weighing from 1,320 to
1,760 tbs. before handing it over for tralic.

Lomportant applications have been made at Paris, where this
provess s employed concurrently with the orlinary pirocess
For a certain length of road, the asphalte has been laid while
tun fell. U nder these conditions a surface was obtaned as
fine as that ot the portions laid in dry weather. This charv-
renstic gives cold asplalte an advantage aver hot asphalte,
which cannot be used in wet weather.

Hence, all the repairs of asphalte roads, wav we made with
aspitalte, and it is no longet necessary, in winter, to have 1
course to provisional and defective expedicnts consisting in the
uthng of the holes formed in the road, with the bitumien used
tor footpaths, which has to be replaved as so-n s weather por-
wmats - Lo Ladost, ol .

This enlorific process pre-

- ao o

THE USE AND ABUSE OF GAS.

Althongh gas asan illuminant is now so serionsly threatened
by its formidabie rival electricity, it is surprising how little
has been done by those most interested in fostering the coune
tinned consumption of gas to teach the public of what was
18 cxpable, and how to use it efliciently for lighting pu-
posee, It is true that many consuners of gas are now getting
more hight per thousand feet of gas than used to he ot twenty
vears hack; but the zreat bulk of users «till burn the gas
they pay for in a fashion so primitive that one might wlmest
suppose that they forgot itscoct.  Our present ohjeet ix to
show the general principles which underlic the problem of
zas lighting and heating, so as to get the greatest result in
either caso from the least gas.

In order to understanud the problem betore us it is necessary
t0 bear wm mind thet the iluminating gas is & combination of
hydrogen® gas and carbon, with varying degrees of contanetua-
tion from xulphur and other impurities  With these-lat'es

- which are nat largely found in the gas of the preseut day- -we

have nothing to do as the heating and lighting properties of
the gas depend upon the hydmgen and carbon. Hydrogen

e e e e e e e 1]

zas it 15 that gives to conl gas its light and ready inflamwabil-
ity, but from hydrogen alonescarce a perceptible light is given,
the flame beiug of n dark red tint, and looking more like a
spectra than a solid flame. 'The light of a conl gas flatae is
due to the heating of the carbou to a point of incandescence,
and upon the degree of incandescence roached depends the light
given and the economy attained. If the gas issues from the
butner at tov low a prossure the flame will be sluggish, thick
aud sootv giving little light aud contamivating the atmos.
phete, This shows that suflicient heat is not generated to
taise all the eathon to a point of incandescence. If, on the
other hand, the gas issues at too great a pressure, there will
be a roaring in the flame, with much blue hight, aud here too,
much of the carbon will eseape unburnt.  As showing the dif-
ferenco in percentage of light given with the same gas con-
sumed through different buruers the following figures are very
suggestive  The 4as used in each case was 16°4 candle gas,
and the light given per cubic foat of gas hurnt is given in
standard candles -~

Light per cubic

RBuraer. 0ot in
standard candles.
Jandon Aneand . 323
Iiray < No. 5 fish tuil .

. * hatswing P . 300
Stlber’s Argand .. e 319
RUESE N . . . 3%

o Weeandle Argand 356

© D spray . . 300

3 .. . . 317
Bray's3 ™ . . . 277
Siomens' . L. . 53

o .. . . C 585
- . . . . 5953
- . 564

. : 7.13

1t will be noticed that the light ¢iven Ly the Siemens burners
is on the average at least double that given by other burnerm.
This result 1s due entirely to the fact that in the Siemens’
burner the gas is conswined at a very high temperature, and
the whole of the carbon raised to its point of perfect incandes.
cnee. It will, however, tuke a long time before Siemens’
buruers become general, as purchusers of burners look rather
at the tirst cost of tho burners they put on their fittings than
at the saving of their gas. Thisis evident when we consider how
small the percontage of improved burners in use is as com-
pared with comiunon oncs.  Not only so, but many of the so.
called isuproved burners ate scarcely so except in name and (
price.  This is evident if we bear in mind that any ordinary
tishtal or batswing burner wounld give as good results as some
of the above special burners.  Any mauw of ordinary intelli-
wenve could seleet good buraers far himeelf if he were once
wade ractically acquainted with a few simple facts. The dif- ‘
ticulty 18 todicate these wathout the aid of any practical illus.
cration.  We will, aowever, do ag much as we cien in this direc. l
tion.  Farst. Every bamer should give a good, steady, solid-
tooking and cleat flame, of sy mmettical shape ; aud this flame 1
<hould be silent, and the light white, So far the result depends |
ou the shape of the burner tip.  But, supposing that the burner ¢
tulhis these results at anv given pressure of supply, an increase 1
or huminttion of pressure will at onee create a ditliculty. If |
the presstire of supple falls the light will go down ; if the |
pressuve rises, the e will flare and roar.  To guard against !
this it wonld be nevessary to be coustantly wanipulating the |
tap for cach rise aud fall of pressure, a proceeding sufliciently |
aunoyiug with one or two lights, and clearly out of the ques. )
tion with anv large number.  To obviate this inconvenience
alnat mtmberless contrvanees have been brought forward, |
bhut one class anly merits any attention, nanely, that where i
ewh barner s fitted with its own sutomatic maans of eoptrol. |
ling the pressuee beneath the buraer tip, and keeping the sop. {
ply equal under all pressures. This can e done to a perfec- ]
tten which wounld at tiest sight seena sucredible, so much so
that the consnumption of gas per hour under extremely varving J
Presstives can he measired by the buruer almost av accurately |
as by aomerer. le o future article we lope to describe the !
privciples upon wiuch these selt-regnlating burners are con.
strueted, a< o kuowledge of the sate eanuot fiil to be interest.
g and wseful.— Vartinean's Cirenlar,
PP ot v

Artiticind ivo v of w pure white colonr, and very durable, bas

recently I en manntactured by the inventor of celluloid ; it ia
prepared by dissalving shellae 1 nmmonia, mixiug the solu-
tion with oxade of zine, dnving oif amumonia by heating, pow.
dering, and strongly vompressing in woulds,
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AUTOMATIC EXPANSION.
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AUTOMATIC EXPANSION,

ON GOVERNING ENGINES BY REGULATING THE
HEXPANSION,

i

{4 paper read before the Inatitution of Mechanical Enginers
England. )
By Mn. WrisoN Harrwesni, or Lxeps.

S——

The object of the pressnt paper is to illaatrats the advantsge
of Automatic Expansion Gear: in other words, of contiolling
the expansion gear by means of the governor; and to describe
two such methods which have been atraaged by the writer, and
which hsave been extensively used, chiefly for small steam-
engines.

ADVARTAGES OF AUTOMATIC EXPANSION GEAR.

The chief advantages derived frow antomatic expansion gear
are, firslly, the saving of fuel arising from the smuller consump-
“ion of steam, and secondly, the greater regularity of speed.

EooxOMZ OF STEAM.

Saving of fucl.—The extent of .his saving depends upon
the particular circumstances of the case. If the engine be for
the most part fully loaded, expansion gear is of little benefit.
If the steam pressure and the load be at all times nearly con-
stant, expansion gear variable by hand may be equally advan.
tageous. .

Nou-automatic expansion gear must be sdjusted to cut off
late enongh for the maximum load with the loweat preasure,
otherwise the engine is liable to be stopped instead of regulated.
Hence for engines subject to very variable loads, such as or-
dinary sgricultural engiues, expansion.year variable by haud
is practically useless. It is well known that, when e non-
expansive non-condensing engine is working with a Jight load,
the fuel used is excessive in proportion to the net H.P. ex-
pended, the work of tho steam being ’:ipent. principally in over-
coming the atmospheric resiatance, The saving 1u fuel there-
fore, due to sutomatic expansion, will be test in non-con-
densing engines with very varisble loads, for the most part
lightly loaded. 1n portable engines with aatomatic expansion

the saving of fuel and water has been frequently reported by
the users to be as much as one-third, when compated with an
ordinary engine under the same aversge conditions,

Estimate of the steam saved.—Sines the economy effected
by automatic expasion is & variable quautity, depending upon
the range of variation in the load as well asipon the particular
construction of the engine and boiler, it is better here to omit
reference to the fuel. The measurement of the economy of
steam, and the manner in which it arises, may be most readil
shown by reasoning deductively from_ definite hypotheti
conditions of load, and from assumed relations in regard to the
poiut of cut-off ; these relations agreeing with experiment in
good average engines.

Throughout this paper the writer has illustrated the varions
relations discussed by mesns of geometrical dilimms, without
giving the demonstrations; firstly as being the clearest and
simplest means, and secondly because many of the investiga-
tions thus illustrated would occupy more space than the whols
of this paper.

Form of indirator diagrams.—Figs. 1 and 2, Page 48, are

hypothetical indicator diagrams, showing the cut.off at 20, 40, .

and 60 per cent. of the stroke, with single and double valves
resEectively, in condensing and non-condensing engines. Fig.
8 showa the effects of throttling. These diagrams are drawnin
accordance with actual indicator difgrams, the initial pressure
being asenmed ay 60 lbs. per sqg. in.

Economy of steam with various periods of cul-off—The
vertical ordinates drawn to the curved lines in Fig. 4,
show the water used per L.H.P. per hour fora cut-off at any
part of the stroke, the lines being drawn in accordance with
experimenial date and with Figs. 1und 2. Thelies 1 and 2
are for condensing engines, and la and 2a for non-condensing
engines.

Eeonomy of steam under a variable load.—Fig. 5, shows
the relation between the quantity of steam expended and
the mean yressure on piston, using the throttle.valve and the
expansion valve respectively, in non-condensing engines, cor-
responding with the diagrams in Figs. 8 and 2. The ordinates
of the line A B represent the mean pressurs o the piston, for
the differeut points of cut-off, and the ordinates of the cnrved
lines C D and E F the comparative. steam with the
throttle-valve or the expausion.valve. The vertical distanse
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between the curved lines shows the extra steam used with
throttling as agamst expanding, at the corresponding mean
presure. Fig, 5 may be constructed from real indicator ‘ia.
graws, by drawing curves to represent the final cylinder pres.
sures that correspond with the observed mean prossures, and
making allowance for compression, eondensation, &e.

Eeonomy of steam with any given 1wariable load.—This ix
illustrated by Fig. 6, The horizontal distances between
the vertical lines represent intuisais of time. The height
of any ordinate to the full curve represents the mean pressure
on the pistou “at the corresp nling tim»  The dotted curves
are plotted from Fig. 5, at heights correspomling with the res.

ctive mean pressure, Henee the space enclosed between the

ull curve, the base line, and any two erdinates, represents
the relative work done in that interval of time ; and the spaces
enclosed by the same ordinates and by one of the two dotted
curves represent the relatise quantities of steam used, when
regulating with the expansion valve and with the throttle-
valve respectively. The s{mce between the dotted curves
represents the stewm saved by expanding instead of throt-
tling.
REcuLARITY OF SPEED.

Prompt governing.—The promptuess with which automatic
expansion gear controls the engine, as compared with a
throttle.vaive, is owing to its freedom from two evils, which
may be termed * retardation from storage” and “retardation
from friction,*’

The retardation from storage is the effect due to the steam
that is stored between the throttle-valve and the steam.port,
The retardation from friction is the effect dne to the friction of
the throttle.valve, or of the controlling gear,

With a cut-off valve there is no sturage, if it be a main slide-
valve or a valve on the back of the mun valvo, With a eut.
off gear there is also little or no friction to be overcome by
the governor; for the reciprocation itself tends to move the
ear in opposite directions alternately, so that the governor has
merely to hold it still, or elss permit it to move itself.

Relation letween position of governor, speed of engine, and
prossure on piston.—These three quantities have a definite rela.
tion, if the boiler pressure bo uniform. For the mean pressure
depends upon the position of the cut-off gear or throttle.valve,
which position depends upou the spaed of the engine. This is
illustrated in Figs. 7, 8, 11, and 12, by three series of
lines, which may be ealled governor lines, speed lines, and
power lines. Thusin Fig. 7 the speed line, when coinciding
with line No. 3, is supposed to correspond with the position of
the governor shown by the governor line corresponding with
line No. 3, and also with the mewm pressure or power shown by
the dotted power line carrespanding with live No. 3. If the
speed falls 1o line 4, or rises to line 2, the corresponding posi.
tions of the governor line and of the dotted power line will be
theline 4 or 2,

(To be continued.)

——————————e
ENGINEERING AND ELECTRICAL NOTES.

Tne Severx Tusxen.—There appears to be some chance
of this tunnel being av length completed, as there are now
£,300 men engaged on the work, and it is expected to be fin-
ished in 4 years' time. Oue hundred and twenty houses have
been built and 50 others are teing constructed for the use of
the workmen. 'This tunnel, which will be thelongest in Eng-
land, is 4} miles long and crosses underneath the river Severn
about 16 miles from Bristol, 2% miles being under water. The
Great Western Railway Cowpany, which i3 the promoter, will
save 45 minutes in the journey from Loudon to South Wales,
and the ferry service at Bristol will also be dispensed with,
The work was commencel 10 years ago by the Great Western
Company itself and carried on until the works were flooded
out, when, by the advice of Sir John Hawkshaw, it was hands
ed over to the contractor, Mr. T. A. Walker. The tunnel will

he 25 ft. wide, 25 ft. high, and will be brick lined from end to-

end, the thickness of the wally varying from 2 to 3 ft.

WE learn from the Railway Agc that the Northern Pacific
Railway is to run for some hundreds of miles under the shade
of trees planted to protect it {rom storms and snowdrifts on
the open prairies, The compuny has set x large force of men
to wotk at plauting thew, and’ js offering every indueement
to the settlers on its property along the liue to cultivate for-
estry. ‘
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NotE on a new optical apparatus ffor the atudy of flexure,
by MM. Loswy and Tresea. It consists of thres perts (1) at
the abserver's end a reticule of horizontal wires viewed by a
lens, before which is a total reflection prism throwing natural
light along the optic axis; the eyepiece has also movable wires
for measurement ; (2) at the opposite end, an object holder,
with stretched horizontal wires, xlfuminahd 3 (3) in'the middle,
a lens with silvered surface, but transparent at the centre, and
of such a focus that it reprodnces in the plane of the reticule
before the eye-piece, either the image of one set of wires by re.
flection, or that of the other by transparense. When it is de-
sirable to observe by reflection, a movable wire is wade to
coincide with the image of one of the fixed wires and is
brought back to the same position, after each definite deflaction
in the bar under experiment, by & suitable load, The distance
thus nicasured is double the increase of the deflaction ; it would
be exactly: equal to it if the same mothod were putsited between
the movable wire and its own image.

In order to observe by transparence, it suftices to see dis.
tinctly through the eye-piece, the displucements of the image
of one of the wires of the oh{:c&holder, formed through the
lens, in rolation to one and the same fixed wire of this eye.

iece. The distance measured in this manner is very nearly
ouble the actual depression of the optical centre of the lens,

This mode of measurement presents turee principal advan.
tages, viz :—

(1.) The results obtaihed by the different methods check
each other and lead to very exact conclusions.

(2.) The arrangements of the apparatus and the bar renders it
possible to avoid every sgstematic error.

(3) The value obtained may be made equal to four times the
required deflection. The sensitiveness of the apparatus is so
great that the addition to the ‘weight of the bar of a single
gramme produces a very sensible effect.

THE SIZE OF CRANE CHAINS,

The kind of work the crane has to do, as well as _the load,
must he taken into account. In slow moving hand cranes, in
which the maximum power is rarely used, a lighter chain may
Db used than is necessary for the same loadon a quick-running
steam crane, when there is a great deal of lowering with the
brake or lowering into water (a8 in block setting). The limits
are § tons and { tous per sq. in. working stress except in
special cases,

Asa general rule, the factor of safety is increased for small
chains and au average pratice is 23 follows :

Tons workiug load on single chain - - 2.3 .5 . 8-10

Diameter - . . . . . . . POIRE LB N W B

The theoretical formult should be D = a.+5, W} tons and
it will be found that Di6th=2-54+ 455 W} grees fairly weil
with practice while the empirical formla Di6-ths=W tong+7
is quite correct from 2 up to 10 tons.

Unless specitied, we always procure best short link crane
<hain and require the proof-certificate of the admiralty proof,
we always get ours at the same place and make this aud the
proof the standard of quality. The admiralty proof is not a
continuons fauction of the diameter but is roughly 6 tons per
arcular inch or 7°63 tons persq. in, '

‘We carefully avoid the use of small barrels and pallies, having
seen chains bent at everv link and when it gets turned over
and bent the onposite way it very soon bresks and the. makers
get the blame.  For very heavy sinfle lifts wo are beginnjng
to adopt the continental plan of flat, link chain with steel ping,
and sproket wheels. (Messrs, Stothert & Ditt, Bath.)

———l e
FRENCH AND ENGLISH RAILWAY SPERD.

The French claim to be quicker in railway traveling than
We are. A comparison is made by & writer in Annales ndus.
trielles, who takes for the case of England data tecently far-
nished by M. Gerhardt for twelve of the principal English
lines. M. Gerhardt distinguishes: commercial sperd and mean
speed, The former is thit appearing from & comparison of the
whale distance run and tho whole time including mprgu;
the latter from a comparison of the same distance with t e.real
time of travelling, doducting lnsses of time through diminished
speed at ure or srrival, at junctions, &c. Taking express
traiug, it appears that the mean speed in Eaglaud, with one
exception, exceeds 60 kilometres {(87.4 miles) an hour, and
renches or oxoeeds, in seven cases ont of twelve, 63 kilometres
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,’ (89 miles) ; on the Great Northern particularly it is over 74

kilometies (46 miles).  The commioresal speed is under 55 kilo.
, metrs (34 tiles) only in one case exceeds 60 kilometres (37.4

milee) in five, and on the Great Nutthern it reavhes 66°5 kilo.
! metres (415 miles).  The meun speed of French express traing,
! on the other hawd, is Jrom 59'5 to 69'8 kilometres (37 to 43}
i miles) an hour ; the commercial speed, 52:4 to 63°4 kil metres
i (32} 10.39}% milestan -hour. A differctice betwenn the two
| countries of at least 10 per cent is recoguized. Attentiou is
called to the fact that in France junctions must not be passed
at & speed higher then 20 kilometres (12,4 toiles) for passen-
ger trains, and 10 (6.2 miles) for goods trains; hence a loss
of time in slowing efure the junction (cae minute), in passage
(one minute), andan regaining normal speed (one misute) ; or
thhee minutes loat at each junction. iu Knglaud all latitude
is allowed in this matter.

SELF CONTAINED ELEcTRIC LocoMotIvE.—In a recent come
municationt to the Puris Société {'Emouragement, M. E. Rey-
nier desciibed the electric loiomotive, d. vised by M. C. Dupuy,
for running alonpi the bleaching grounds of ‘M. Duchenne-
Fournet, at Breuil-en-Auge, in the department of Calvados.
The vebicly cariies a Siemens's electro-motor, which not only
{-ropelﬂ it at a speed, if required, of over seven miles an hour,

sut slvo a series of rollers for unrolling along the grass, amd
rgain tolliug up the picces of cloth to be bleached, these actions
being also performed by the motor. The eleetricity is supplied
by 60 Faure accumulators, charged Ly the dynamo.electric
machine that supplics the electric ight, and these, as so much
raom is ocenpicd by the cloth rollers, have to Le carried by a
tender. The engine will draw sfter it five trucks of seven
tons weight, also carrying cloth rolls, A larger or smaller num-
bet of uccumulators may be put into the cirenit, as may be re.
quired by the exigencies of the road or werk 3 and the engins
will ruy either backwards or frontwards. [t was stated at the
meetirg, that the locomotive is a thorough success, and can be
constructed, commercially, for 6,000 fr. (£240), including the
accumulators, being thus ehenper than steam, hot water, o1
compressed air.

Seqreineg MactuXery BV ELECIRICITY, —Al ingenious
method of instantly stopping machinery when in motion is
sai { to be in operation at the Domininn bolt works, Toronto,
Canadn. A wise rope coiled avound the stem of the throttle
valve of the engiue carries a weight, which is held in place by
a rest, and the whole arrangement is so placed that the passing
ot an electric cutrent along a wire releases this reat and causes
the weight to full. The tension thus threwn upon the wire
rope acts upon the throttle valve, cuts off' the supply of steam
and consequently stops the machinery. Rutfons with wire
connections are placed in different parts of the works, and on
pressu g any ono of these the passage,of an electric current
acts as above mentioned. [n auy factory these buttons can
be placed in every room, or several of thew in a large roor, as
mauy berquirad, Stould anyone happen to get caught by the
machinery, the simple pressisg of a button in the wost distant
part of the factory will stop the whole as quickly a» could be
done were the euginecr stauding ready to instantiy obey a
given signal

Woonkx Bours 1x House Buinmye. — Wooden bolts in
house building, aud their snpertority over naits, is thus cow-
mented on by an English joutual: ¢* Why do you make such
& lavish use of naifs in the carpenter's wo.k of our houses, to
the exclusion of the hone-t o:d oken pin? Pull down any
building, if it be merely a barn, of mor: than 200 years old,
and yon will not finl a single nail in the orginal work ; raft-
ers aud joisis were all bolted together so sioutly as almost to

Mefy the touls af the destroyer. Many an old manor barn,
wivn pulled down of late yesrs—as unlortunately too many of
then ure—has shown itselt to be better built than most palaces
are now. ‘I'here are argnmentsin the way of the economy of
time, aud 8o on, in favor of the use of nails in house building,
bat they are as nothiug compared with the solid advantsges of
using woodon bolts. Tue fron nails in time cauker and rot
rafters and floors, but bolts holt them together ¢like grim
death,’ and render a house praciically indestructible.”

Tur WorLn's Parsr Provucriox.——Iu the woild there
are 3,985 wunufactories wheeh annually prodnce 952,000,000
of lnlcgrammes (1 kilogramme eqnal to 2:2046 1bs.) of paper.
Abont one-half of this, 7.c., 476,000,000 of kilogramues is em-
pl?’ed for printing proj erly so catl d.

ournsls annuslly use 800 000,000 of kilograniues, which is
equivalent ta a duily consumption of abont $22,000 kilo-
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gramwmes. The consumption in this department has increased
nearly onethird in less than ten vears.

*  Governments annually use for administrativa purposes
100,000,000 of kilogrammes of paper; Schools, 90,000,060 ;
trade, 120,000,000 ; the industrics, 90,000,000 ; letters and
private correspondence, 52,000,000, Finally the number of
men, women aud cluldren employed in the iudustries now ex-
ceeds 192,000,

Nrwcastik Coar.—Since 1873, Newcastle (Kugland) has
}:roduced 30 million tons of coal per wunum, sud even 85 mil-
ions since 1880. The coal bed advances under the sis, but
how far is # matter of speculation. Some English enginecrs
are of the opinion that the bed extends outwards for seven
miles, but M. Jdeo Soubeiran, mining engineer, does not think
£0 and fixes the limit at two or three miles. Taking the laiter
as the basis of our culculations, ond rewembering that already
5,000 million tons of coul have been taken from this bed, it
would appear that there still remains 7,000 million tons of
coal which may be easily mined, ar:d which according to the
resout rate of consumption toay stil) form sufficient provision
or about 200 years.

DEVELOPMENT OF THE TRLRPMONY,— L' Electricité publishes
ac urious account of the development of the el-phonic in~
dustry in various ccuntries. Belgium and Switzerland are,
pottionately, the two most advauced nations in this respect,
there being in the former one subscriber per 899 inhabitants
amd in the latter one per 277. In England thure ave 4,946
subscribers, in France 8,640, in Germany 2,142 ; but in these
countries as clsewhere habits of centralization prevail. Of the
totul number of subscribers in France, 2,422 are in Paris,

In the United States there are 37,187 subscribers while the
;mnl\ber in New York alone exceeds the tatal number in Eng-
and.

THERE is an animated correspondence in the Raitroad CGa.
zetle as to the comparative consumption of coal in American
aud English Jocomotives. The genetal result scems to bo that
the consumiption in the former is much larger. One corres.
pondent reckous it at doublo the smount, nnd acceunts for it
by three considerations :—1. That the loss Ly trictiou on curves
is greater in America 3 2, that ynelines are mqre irequent 5 8,
that the entire heating swifuce of ao Americat engiiv 13 of
iron, the conductivity of which is greatiy 1nferior to that ot the
copper or brass used 1w Euglaud.

Tue Dravenr oF Cuinyevs.—la the mechanical section
of the Biitish Association a paper was yead by Lowd Rayle'gh
relative to the draught of chimueys., He proved that a hori-
zoutal wind will neatly always produce a draught, that'if the
diwrection of the'wind is inclived downwards at sn augle of 30°
or move with the chimaey thete will Le a down-dianghe, while
if the inclination of the wind is u) wards, an angle of 30° will
give a naxsmum up-draught.  To prevent u down-tanght a
]l\icce in the toom of a1 should be wplaced at the top or the
thie,

Tar Fenraxig Dyxaro Macuixy, —~Thix machine, which
is & combination ot the wvention of Sir W. Thenson and Al
Ferranti, has for some weeks been cansing 2 considerable come
motion in the electrical und stock-brokmy worids. It isat
lengrh made public, aned nds £ ir to far outstrip anything yet
produced for incandescent lighting., All the details are not
yet availuble, but 1t is our purpose to supply them when the
proprietors consider their patents secure, which they tell us
will be about fox:r or five weeks hence,

A Huggk Fracstons.—What is said to be the largest Hag-
stone 11 Anterica, i soon to be lnd in front of the stoop ot R.
{.. Stuart’s house at Fiith avenue and Sixty-eighith street. The
stone measures 26 fret 6 imches by 15 feet 6 1ehes, 13 9 inches
thick, and weighs nearly 60,000 pounds. 1t was cut in Sulli-
van county, at the same quur:y: fiom which came Wm. H,
Vandetbilt's great flagstone. It was diawn by e.ghte.n huraes
to its destinat on.

AN automatic eivctricul appliance for giving notice of thesp-
proach of trains, invented by M. Mors, das, says the Engineer,
been successfully tried on the Puris-Lyon Mediterranés line.
1t consists of a box filled wi.h mercury placed under the rail at
the required distance from a bell; the trepidation caused by »
train, passivg over it agitates thie mercury, and forms contact
with the wire communicating with the bell, thus causing it-to
ring. ‘
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THR VO8S INDUCTION MACHINE, (Knowledpe.)

The hold which telephony, electric lighting, and snch-like
applicatious of electricity have made upon the public mind
during the past three or four years is so unduly great, that
progress in other branches of the sclence has little prospsct of
receiving a fuir share of attention. ‘The Voss machine is in
this unfavourable position, for, while it is one of the greatest im-
provements of the day, it has not uutil recently met with that
atfention to which itisso justlyentitled. Itisrepresentedin
the accompanying jllustration, from which it will be seon that
the apparatus consists, like the Holtz machine, of two glasy
diacs, unequal in diameter, of which the larger, A, is ield

in a fixed potition, whilo the other is mounted upon o

horizontal axis, and can, by means of multiplying gear (seon

! of tinfoil dises, F ¥, F

to the right of the figure) be rotated a¢ a high velocity in
front of the fixed dise and in a plane parallel to it. Tea
the back face of the larger plate are attached two prirs
¥, each pair being conuecled
together by astrip of tinfoil, and by a second strip to one
of the two bent arms H and H, by which they are connected
to a light metallic brush divected towards the front face
of the rolating plate. Over the tinfoil are pasted
two paper coatings, which correspond to what uged to be
called the paper #armatures” in the Holtz macuin:s, To
tho face of the rotating plate are attached, ac equal
angular distances apart of G0 deg., and ut a short distange
from the circumference, six discs of tinfoil (one of which is
wmarked D in the figurs), about an inch in diametsr, corre-

sponding n position and size with the tinfoil discs upon the
fixed plate—that is to say, if the discs (D) were numbered in
rotation, 1, 2, 8, 4, 8§, aud 6, those numbered 1 and 2 would,
in & oertain position of the rotating plate, correspond and be
opposite toone conmected pair of discs on the ~fixed plate,
0s. 4 and b would similsrly correspond to the other pair, and
Nos. 8 and 6 would have no discs on the fixed plate opposite
tothem. To each of the little tinfoil discs on the rotating
})hw is attached a metallic button of the form of & plano-convex
ens, and these buttons, in the revolution of the plate, pass
under and are lightly touched by the wetallic hrushes (F F),
which are held by the bent arms (H H), the brushes being so
sdjusted as only to touch the buttons, and not to come in con’
tact with the glass of the rotating plate to which they are
attached. E'and E' are two horizontal collecting combs, iu.
sulated from one another by being attached to a horizontal bar
of ebonite, but connected respectively to the two discharge
terminals (C and G) in the front of the instrument by the hori-
zontal bars shown in the figare, and the distanos between these
j terminals can be varied at_pleasure by sliding them through
the balls which ave attached to the inner costings of the two
oylindrical Loyden jars by which the charge is accumulated
and’ the discharge intensified. E isa vertical bar of brass,
carrying at each end a comb, directed towards the rotatu,}g
plate, a8 well as a pair of metallic brushes similar to Fand ¥,
and which also in their turn make momentary contact with
the metallic buttons as they pass beneath them.

The machine {s a step far in advance of anything greviously
toduced, aithough it ir somewhat similar in principle to Var.
ey's electrostatic inductive multiplier,

A smasll initial charge is imparted to the machine in some
a8 yet undetermined way. It may be due to the friction of the
metallic brushes with the studs or buttons; or, on the other
hand, it is possible that the various parts of the machine before
starting are in alight) different electrical conditions. Which-
ever of these hypotbeses i3 correct, » small charge of, we will
say positive, electricity collects on one of the pairs of discs, on
the fixed plate, and from this, asa nucleus, brilliaut discharges
may be obtained. To analyse the action of the machine, we
will assume that we start with a stud, as being typical of the
others, immediately after it has passed the bent arm, H, on
the left, and that the corresponding side of the fixed plate has
the small positive charge above referred to. As the stad passes
before the charged disc, electricity is induced on it, the inner
surface becoming negative, the outer receiving a positive
charge, which is collected by the horizontal comb £‘, and

thence along the brass rods to the discharge terminal

, and the inner costing of the Leyden jar, L. The stud, in
revolving, undergoes further induction, and on arriving at the
vertical comb, E (teally not quite vertical, but opposits the
end of the paper), & further withdrawal of positive electricity
takes pluce ; & considerable negative charge, theretore, remain-
ing. This the stud carries round till it meets the brush of the
bent arm on the right side of the machine. By this means, &




H4
e ———————————d

negative charge is communicated to the piit of Jisvs vu the
right half of the fixed plate, the stud at the same time beeom-
ing veutratiaed. 1t iy *hen re-excited in an exactly opposite
watmer to that previousdy observed, negative bemng imparted
to the horizoutal comb, 15, and Leyden Jar, U, aud Likewise
to the lower of the two vortieal combs. A positive Jdarge s
colleeted by the bent arm, H, on the left, thereby increasing
the charge already collected on the carresponding pair of dises.
This action continumg, alarge charge  aceumulates on the
fixed plate. It follow  that af, by means of the electnienty col-
lected through the bent arms, we increase the inducing chargex
on the fixed dises, we shall obtained proporionately inereased
charges m the hotizental colleeting.combs,  Asuming that
the diseharg ug terminals (C G) are in coutact, there will ob-
viomrly be an almost constant flow o f positive elictrucity w one
direction and of negative in the other. I, a fow scconds after
the warking comuences, we separate the discharging terinals,
A stream o sparths may be obtained.  The function of the ver-
tical combs is, as may be gathered from the above, an impor-
tant one, their duty bewg to reheve the stads of the fiee elec.
tricity induced in thens as they pass from the honzontal combs
tovards the vertieal.

Very Hutle labonr is required to work the machine, owing
mainly to the fact that practically none of the electricity 1s
geneiated by friction, the small amount of work performed in
turning the plate bemng alimost entirely converted into induced
electticiiy. ‘The machiue works well in any atmosphere, hot
or cold, wet or dry—a very mportant point, considering the
effect usually produced by the humidity of the awr. Every
Jocturer or stuaent of electrical science knows how diflicult 1t
is to generate static electriaity by the ordinary frictivnal ma.
chine when a few percons are present in the room. As the
result of considerable experienee with the Voss, we can coufi-
deutly say that such difficuities need pever be apprchended,
while a tlow of spurks, 4 in, or more in length, can be relied
upon from a machine weighing less than 7 1b, and with 2
rotating plate 103 in. in diameter.  All the ordinary experi
mer te of static electrieity ¢, of course, be performed, and we
a1e miely able to so confidently recommend & commadity as
we can the Voss machine to all who desire to perform electrical
expentents with a minimum amount of tivuble and at a mo-
ment’s notice.  The machine is copamtively a cheap one,
and the Enghsh agents, >*essrs. F. E. Bevker & Co., of
Maitden-laue, Covent-garde  re now manufacturing it inlarge
numbers.
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Results of Experiments made at the Paris Exhibition of
Electricity on Incandescent Lamps by M. M. Allard
and others.

Comparicon between the ditferent series of experiments.
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Spherical Mean Inten«ity] 2.80] 1 23} 3 57 LIR':{ 1.64} 1.16] 2.19
Carcels per H.P. of are. [15.50]12.421158 12 15.'.\‘!}13.74‘1'.' ﬂll'.‘l !

In geueral and for the spheticd mean intensity of 1.20
canvel, onlyabiout 12to 13 carcels per H. 1% of are, ar 10 carcels
per H.I% (here powen) of mechamieal wark can te count-d on
from imcand-scent lampe.  Eletnie eandles give 40 carcels
per HLP. of arc, regulators nearly 100, so that, generally, the
economic valies of the three systems are neatly as 1, 3and 7.
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LIFR of A Maxine Laxr. —At the New York Post-oftice it
has been fuund that the sverage life of a Max:m incandescent
lamip ¢ he ontiunry S0 candle-pawer typed is uearly 1,900 hnur.
About 25 per cent. of the lamps in this office have bumed be-
; tween 3,000 and 4,000 hours.
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Stunne Erecininty, The new moethod propo ¢l by ths
Faure Electrie Storage and Light Company for illuminating
steamships, railway cars, ete., 1 said by the projectcrs to he
ready for active operations, and an exhilntion of the plans and
motheeds is to be given publicly at vace. It 18 propesed to so
store eleetricity that it can be carned cxactly the sune as gas
is now done by ferry-boats, railway eirs, ete.

UV
ELECTRIC POWER-HAMMER.
BY MARCEL DEPBEZ.
(Lw Luamaere Electrique, Inly, 1882, pp. 53-54.)

The Author exhibited on the 18th Juue, at the Censerva.
toire des Airts-et-Mctiets, Paris, an electric power-hammer,
consisting fondamentally of a solenoidin sections. Let th-re be
a hundred flat cuils, 01 centimetre (.394 ins) each in depth,
placed anconanother to form a sing esolenond 1metv in hieight,
and let each of the entaing and issung ends of the coils he
connected to each other and to the segments of a commutator,
a3 ine a dyn. mo-maclnne | then of two brashes fixed to an iusu.
lating piece movable by hand) are placed at such a distanee
that the number of plates of the collector or commutator-seg.
ments is ten, the carrent ean always be mado to pass throngh
ten cotls, winlst the sawme distance 1s preserved, whatever theic
position ou the commutator ; and the motion of the brushes is
equivalent to the tnotion of a solenoid having ten cails.  'With
this arrangement, and the brushes in a given position, let o
current be caused to flow through the apparatus, and a cylinder
of sott 1ron placed within it ; the eylinder will retugin suspend-
ed in the so‘cnuid constituted by the ten coils, and its centre
of figure will be at a greater distance from that of the solenoid
as the current is weaker. It will fall complitely if thke current
has not strength above 2 mimmum value. If the current be
strong enough to mantain the distauce of the two centres of
figure much less than the fall of the cyliander, the latter will
be in equilibrium, and if it be moved will require, as if it were
suspended by a spring, the force to increase with the distance
moved through. So thataf the brushes are displaced thespace
of a plate or seggtaent of the collector, the active solennid be-
comes displaced to an equivalent amount, and the eylinder
reproduces the movements given to the brashes hy the hands
of the operator.  The current is never intermipted, vor modi-
fied in volume or direction. In the power-hammer as con-
structed, eiglty coils are built up to a height of 1 1netre, and
the wire-ends brought out to a ctrentlar commntator.  The iton
cylinder weighs 23 kilogrammes, (1 kilog. =2.204 1b¢.) but when
the current amounts to 43 ampéres, and traverres fifteen
sections, the lifting power developed is 70 kilogrammes, three
times the weight of the hammer.

This power-hammer was placed, wn derivation, on & circuit
that fc}l also three Hefner-Alteneck machines {Siemens 1,]
and a Gramme dynamo [ Breguet P. L ). Each of these ma-
chines made tiftecn hundred revolutions a minute, and deve-
Joped 25 kilogrammetres a second, (1 Kiloggunmetre=7 238
ft. 1bs.) measured on a Carpentier bmke.  All the apparatus
worked with absolute iadependence; the gencrator was the
double-wonund nachine { Mr. Deprez system] used at the recent
Paus  Exhibition. Iu x later trial 50 kilogrumnetres per
seccond were developed at each of the four machines,
whatever the number at work, and then the adhtion
of the power-hammer in shunt-cirenit did not muech affect
the waorking. The efficiency with six machines working
independently from one generator, and each machine giviog
two-thinds of a horse power, would be, with this system,
—;7 = 0°50. —Procecdingsof Inst. of Civil Engineers, Fng.

’ e —— P e -7

AT aaoveting of the Berlin I'hysizal Society, Helmiiohtz
gave a report of this year's lutemmational Congress in Pa-
ns, from which he had just returucd. The Congress having
last year conte to an understanding on the units occurring iu
clectrical science and *“ techinie,” and thedr desigeations, the
point uow was to determine those urnits exactly, so that prac-
tical normal units mught be prepared.  Attention was first
given to the Jdetermination of the unit of resistance,—the
“olim™ (as most casily practicable); that is, the exact mea.
surcuent in metres of the columu of pure mercury of one
square milimetre cross-scction at 02 C, the resistance of which
is the “olim.” There werealraady qaite a number of tneasure-
ments by methods which Herr Helmbioltz specified in his lee-
ture. The valucs obtained are: Herr Kohlrausch, 1-0593 ;
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Lord Rayleigh, by the British Association method, 1:0624;
Lord Ruyleigh, by Loreuz’s wcthod, 1-0620 ; Mr. Glazebrook,
in Cumbridge, 1-0624 ; Horr . Weber, in Bruuswick, 1:0611 ;
Herren W. Weber uyd Zolluer, 1:0552 5 Mr. Rowland, in Ame-
rica, 10572 ; Herr Uohru, 1°0546. Against these pretty con-
cordant values, however, stood the meau value ogniued by
Herr F. Weber, of Zurich, by rehable wmethads, and from ex-
periments agreeing well together, viz. 1:047+ which came so
near the older ohr ot the British Associatic ., tyat the Con-
gress, on the motion of Sir William Thom:ou, refrained mean-
while from forming u definite conclusion. !t was rather agreed
to recommend the experiments (1) to comypare their resistauces
with the standard of resistance which the French Government
will produce ; 12) to cowmpare the induction coils by the method
adopted by Herr Kohlrausch with the wire-circuit ; (3) in thair
measurements to avail themselves of the modified and still furs
ther to be improved method of Lorenz. The respective govern-
ments should finally be urged to support, as much as possible,
the national experiments lor determination of the ¢ ohm.”

Astrowomy, &c.
THE TRANSIT OF VENUS.

BY ALEXANDER JOHNSON LL.D.
(Contanuted from Page 52.)

Questions of expense wore set at rest to a great ex-
tent, though not wholly, by a money grant made in
April, 1882, I think, by the Dominion Parliament at
the instance, I beheve, of the same (C.mmittee of the
Royal Society. The distribution of ‘.e money thus
granted to meet the expenses of the various observing
stations in Canada was placed in the hands of Mr.
Carpmael, Superintendent of Meteorological Observa.
tions for the Dominion, in concert with whom much
work was afterwards carried on. By means of the grant
it was possible to establish a stationat Winnipeg, where
Prof. McLeod, Superintendent of the Meteorological
Observatory of McGill College, subsequently took ob-
revations, using the Ross telescope aud other instru-
wents described above. Another McGill College teles-
cope (the Drummond) and a transit instrument, wers
sont to Ottawa for the use of the observers stationed
there. But thess instruments did not leave the College
until Qctobes or November. Defore that time a good
deal of work had to be done, in the observers’ training
especially.

At all the Canadisn stations attention was to be
limited to the observations of contacts, as they had
no double imags micrometers with which to make
measurements. Now these contact observations, which,
theoretically, are simple enough, are practically diffi-
cult owing to a certain remarkable optical phenomenon,
called the “black drop” “ligament”etc. When Venus
at ingress has so far entered on the sun’s disc that the
moment of separation of the edges’of the planet and
of the sun appears to have arrived, and the observer is
expecting the instantaaeous appearance of a thin line
of light between them, it is found that generally,
though not always, & datk band or ligament connects
the two for some time. A similar phenomenon occurs
at egress; beforv the actual contact is expected to take
place a ligainent is formed. Figs. 4and 5 show what was
seenat Suezi 1874,by Mr. S. Huuter, when observing
internal contact at egress. They are taken from the
¢ British Observations™ for 1874. The times are given
as 13h. 26m. 34s.,and 13h. 27m.19s., respectively,
giving an interval of 43 scconds. .

Figs. 6, 7, S, show the succcssive phenomena at

as seen by Lieut. Hoggen, R.N., at Rodriguss,
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Rodriguez, by the same observor, who says: “I can
speak with certainty of the decided and instantaneous
appearance of the phemomenon.” IMig. 10, ropresénts
what was seen at Ingress by Commander Whar-
ton R.N. at Roilriguez also, who describes the ligament
a8 & “blackish haza” joining the planet and the con-
tinuation of the sun's limb.
Phenomena such as these make it necessary that the
observers shuuld bs carefully propared to observe them
by practice on similar phenvmnena. This practice is
obtained by means of whet is ealled the “model” which
is represented in Fig. 11.
Its construction is thus described in the ¢ British
Observations” for 1874. ' The shaded portions were
cut out of sheet brass ; the curved edges represamting
portions of the limb of the sun and the periphery of
the planet, were bevelled tv diminish parallax ; the
planes attached to a horizontal bar running on fixed
wheels, was drawn towards the clockwork on the right
by the action of the large weight, the motion being
regulated by a pendulum.” An instrumont similar to
this and of proportions suitable—when seen at a dis-
tance of 779 feet—for representing the actual circum-
stances of the transit as nearly 2s possible, was obtained
from Greenwicn and brought to ‘Canada by Licut.
Gordou. R. N., of the Meteorological Qbscrvatory,
Toronto. This was at first set up on the cupola of the
centre building of McGill College, and practice on it
was begun immediately after the ieeting of the Amer-
ican Association. ’
A slight open shed was erected, at the proper dis-
tance from the model, as a protection to the observers
sgiinst the sun’s heat ; it was near the College gate.
There the telescopes wete placed and the observers
seated behind them, were aided in their practice by
some one (frequently a student or graduate) who
count2d the seconds from the chronometer as contact
approached inthe model. The model itself was managed
by another student, with whom a set of signals had
been previously arranged. The r flector belonging to
the molel was used on all oceasions, when possible, so
that the amall metal disc representing Venus should pass
across the bright 1mage of the sun, and thus reproduce
as nearly as might be the phenomena of the transit.
The observers then watched for the times to bo re-
corded according to the following definitions given in
the “ Instructions to Observers ™ for 1882 :—
AT INGRESS.

“ The time of thelast appearance of any well-marked
and porsistent discontinuity in the illumination of the
apparent limb of the sun near the point of contact.”

AT FGRESS.

“Thetime of the first appearance of any well-marked
and persistent discontinuity in the illamination of the
apparent limb of the sun near the point of comtact.”

“1t is a pointof primary iwportance that ail the
obeervers shall as far as possible, obscrve the same
kind of contact”—*Thoe discontinuity of the illumina-
tion of the sun’s limb near the poiut of contact will be
recognized by the coutrast between the illumination
«t and on each side of the point of contact. ” The ob-
servers (at that time,)—Dr. Jack, of New Brunswick,
Mr. Carpuael, Prof. McLeod, aud myself—first record-
od in notebooks the times which appeared to them most
to accord with the definitions ; and subsequently com-

Fig. 9 shows the ligament as seen at Ingrees in | pared thetimes thus noted. In'this way the differences
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TRANSIT OF VENUS, 1882,

of judgment as to the exact phase for which the time
was t0 be recorded, were reduced to a minimum.

‘When the model was subseguently removed to
Toronto for use by other observers assembled thers,
another made in Montreal after tho same pattern was
subatituted for it,and with this, practice was continued
from time to time.

Asit is of the utmost importance that the longi-
tude of any place of observation should be known
with the greatest possible exictitude and that it
should be, therefore, determined many times in
order to lessen the chances of error, Prof. McLeod
oonnected ths Ohservatory by triangulation with a post
of the U. S. Coast Survey which was not very far off
on ths mountaiu, and by this moans found the longi-
tude to be 4h. 54m. 18s. 87 W, differing slightly from
that previously adopted. Further determinatious are yet
to be made on this point by the telegraphic method.
It would be tedious to go into details concerning all
the matters that had to be attended to bafors the day
of transit. The following brief statement will ba suffi
cient. The distribution of the instruments to Winni-
pog and Ottawa has already been mentioned. Prof.,
McLeod went to Winnipeg about the middle of
November, and the time observations, which are faken
regulatly at the College throughout tho year, and which
were of epecial importance at the time of the transit,

were thenceforward taken by Mr. Chandler, - Lectarer
in Mathematios in the Faculty of Applied fcicnce, as
his substitute. Mr. -Chandler slso underiouk to ob-
serve the transit with the 234 inch telescope. Amnother
telescope of the same size having subsequently been
kindly lent by Mr. William Bell Dawson, M.A., M.E,,
a third observer for the Montreal stations, Mr. J. R.
Murray, s foarth year student in Arts, was ready to
take a share in the wotk. Me. Chandler’s station was
near the reservoir, where s wooden shod had been
erec‘'ed for ths purpose, Mr. Murray wis to observe
from the balcony in front of the centre bailding in the
forenoon, and from an upper room on the west side in
the afternoon. The 6} inch equatorial was, of courss,
to bs in the Observatory building, in which extensive
alierations had baen specially made. -A considerable
number of stulents .had volunteered aseistance in
various capadities, 80 that the members of the three
ohserving partiss amounted to cighteen in all, includ-
ing ths observers.

The general distribution of work was asas follows : —
While the observer’s entire attention was given to his
telescops, an assistant at the word ¢ ocount” from the
observer would begin ocounting seconds from the
chronometer ; another assistant, with paper and pencil
in hand, sat at a table listening attentively. and at the
word ‘now” from the observer, iustautly noted the

|
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minute and second and estimated fraction of a second,
8 heard from the atudentcounting. A third assistant,
who also noted the time, as a check, was ready to take
notes of what the observer saw, as soon as the imme-
diats crowding of phenomens had passed xway and
g+ve an interval for deseription. Other assistants had
other duties, the neglect of auy one of which might
have been fatal to the obesrvations.

There had been a complete rehearsal of all that was
to bedone for several days before Dec. 6th, so thatevery
man was familiar with his special wotk. The chro-
nometers, two of which had been kindly lent by M.
P. 'W. Wood, of St. James's St., were regularly com-
pared with the transit clock to secertsin their errors

snd reles. Time signals had been exchanged with

Toronto and Queboc on Dee. 5th., and, a8 & check on the
clock, Lime was also obtained from Washiugton Naval
Obeervatory on Dec. 5th. and afterwards on the 6th,
The weather was very unfavourable for many days
before the 6th., but we founded hopes even on this,
hoping that all the bad weather would be exhausted by
Wedneaday. Wednesday morning presented itsslf
with & densely clouded sky. Nevertheless the ob-
serving parties assembled at the appointed honr, at the
Obeervatory, compared chronometers with the clogk,
and went to their several stations, hoping evex still.
Nine o’clock oame and still ths sun was hidden ; min.

utes then passed all too rapidly, until it was certain
that first contset had passed. As 9.30 approached,
the ialemsity of exprciation was greatr. but the sky
showed no signs of hopeful change. At length the
time for the second contact oo had passed, and our
only hope was that the afternoon might be better. At
10h 5m—100 late to be of any serviceto us—the sun
shone out, and Venus could be seen plainly on its

“dise, The observing parties consoled themselves as

best they might by viewing her in various ways,
through the telescopes, through colonred glasses, even
with the naked eye when a mist psssed scross the
face of the sun. The afternoon was equadly unfavour-
able with the morning and no contacts were seen. The
ill-success at Moutreal was compensatad to some extent
by succees at the other two stations, Winnipeg and
Otlaws, to which the Montreal instruments had been
sent ; I eay Montreal instruments, purposely, becanse it
is worth notiring, that only omne of the five telescopes
used belonged originally to the Collegs ; the reat were
either presents or loans from citizens of Montreal, to
whom Canada i3 therefore indebted for a considerabl.,
patt of such sucoses as has fallen to its lot. Canada
has certainly been unfortunsts on the whole as to the
weather ; only two stations, Cobourg and Kingston
besides those already mentioned baving seen the ocon-
tacts.
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WHY TRANSITS OCCUR AT UNEQUAL INTERVALS.

The guestion has been frequently asked, why transits
occur iu puirs, two occuiing at an intorval of eight
years, ag in 1874 and 1882, and then a vory long in-
terval elapsing before the next tiansit.

The answer to this question will also auswer another
viz.,, How do we know that there'will be a ttansit in
20041 Lot us take an illustration. When we aco
Venus in the sun’s dise, shuis in a straight line between
us and the sun. Venus is travelbug in a circle round
the sun; ro are we un the carth travelling on another
circly, outside that of Venus, Venus goes round 1nore
quickly than the earth. Let ue iinagins how the cage
of two men running a case in a ficld, the tracks being
circular, and one man running in a smaller circle than
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the other and going round in a shorer time, Let there’

be a postat the ceutre of both circles. This post will
represent the position of the sun, At the moment
of starting, suppo-e both men to be in a line with
the post, one a mood deal nearer to it thwn the
other ; suppose further that the mau in the innear cir-
cle can go round 13 times-while the mun on the outer
goes round 8§ times. It is evident that the latter look-
ing towards the po-t will see the former pass him com.
pletely, immediately after starting (this correspopis toa
transit), and that after his 8 rounds, they will both be
again in the sawme pusitions as at first, that is, another
transit is coming on.  This represents pretty well what
happened in 1374 and 1882, In December, 1874,
Venus came bitween the earth and the sun, (there was
a transit). Ju the intervening 8 years, the earth went
completely round the sun 8 times while Venus went
round 13 times. Thusin December, 1382, the earth
was in the ssme part of its path as in December, 1874,
and Venus came between it and the sun. Thus there
was another transit. But, it will be acked, using the
illustration given, it is clear that the inner rnoner has
gained five rounds or *laps” on the outer, (just as the
minute hand of a clock gains eleven rounds on the
hour hand when they bath start at twelve o’clock, and
come again to twelve,) and has therefors passed five
times between him and the post, that ie, there ought
to have been five travsits since 1874, according to the
illustration. Why were there not? The answer is that
there certainly would have been five transits if the il-
lustration fully represented the state of the case, But
it does not. The tracks or paths of tho two runners

ave in the same level, 7. ¢., in the same plane. Venus'

is generally either above or below the plane in which
the carth is travelling (plane of the ecliptic) which
passes through the centre of the sun also, using the
terms * above” and “ below” to indicate the northem
and southern sides of the ecliptic reepectively. The
plane of ber orbit «t an angle of 3°© 231" to the plana
of the ecliptic ascends from the south side to the north,
crossing at a point (the ascending node) which isina
line with the sun, and another point whers the eatth
is in December. 1f she croes at the particular time or
near the time when the earth is in thai part of her
orbit, then as she comes between the earth and sun,
we see a transit.  On the other occasions where there
would be a transit if all three bodies were on the same
plane. She is either too much above, or too much be-
low the line joining the centres of the earth and sun.
Cousequently Qoes not come between us and the sua,
and there is therefore no transit.

{ February, 1883,

Next it may be asked why is thero not a transit
every eight veurs 1

The reason is this. The number & and 13, are not
exact, Tha earth makes a complete revolution in a
year, 7. e, in about 3653 days. Venus makes a re.
volution in 224:7 days. Now multiply these numbers
by 8 and 13 respectively, wo get 2,922 daysand 2,921
days,  Thus in 2,921 days Venus will have come back
to hinr starting point, (the miole supposed) hut it will
take the earth a day longer to r.ach it. Venus muet
therefore have passed the earth 7, e., inforior conjune.
tion has occurred shertly befoie, and while still below
the plane of the ecliptic; below—but only slightly
below~—aud as the body of the sun also extends below
this plane, she still may be se n brtween us and the
sun. But after 4 second period of 8 years Venus passes
the earth. at a greater distance still from the node and
therefore while too much below the plane of the ectip-
tic to be seen between us and the sun. Shs will pass
below the sun. 235 years will elapse before there can
ba another transit at this node. For multiplying 365.
356 days, a nearer value for the earth’s revolution by
235 and 2247 for Venus by 382 we get 85,835 days
nearly, in both cases. Thus while the earth makes
235 revolutions, Venus will make 382, and the reason-
ing proceeds as before. Ia December, 1639, a transit
occurred, (that observed by Horrocks), at the ascending
node. The next at the same mode took place 235
years afterwards, namely, in 1874. Then after an
interval of & years came that of 1882. The next at
this node will be in 2117. * There was, however, a pair
of transits in 1761 and 1769, respectively, but not at
this node. As Venus a-cends from the south.to the
north side of the plane of tho ecliptic at the point in
the line drawn from the centre of the sun to the earth’s
position on a day in December, so she descends from
the north to the south side at point diametrically
opposite on the ecliptic, and therefore on a line from
the centre of the run to the place where the earth will
be on the sare day in June. ‘This is the descending
node. It was at this node that the tramsit of 1769
took place. Adding 235 years to this, we get 2004,
the year in which the next transits will take place.
The month will be June, instead of December. The
egress will be visib'e at Montreal and over a large
patt of North America. The subsequent transit wul
be in the same month in the year 2012.

In Fig. 11, V* V 21 is intended to represent the orbit
of Venus, N N, the line of node ; ECand. E; Cs parts of
the projection of the orbit on the plane of 1he ecliptic;
V a position of Venus above the ecliptic; V: one below
it. E A, E A}, pdrts of the orbit of the earth ; E, the
vogion where the earth is in ecember, Es in June. The
arrows indicate the direction of motion.

The two durstions will plainly be different.. ‘The planet
crosses nearer to the centre of the sun in one case than
in the other. It will therefore have a longer path, a
greater chord of the circle to travel, and therefore take
longer to cross, Its rate of travelling from point to
point in the heavens (1. ¢., the number of hours, say it
takes to pass over a given arc on the sky) is known.,
Hence,'if the observers note carefully how long it takes
in the transit, the lengths of the two parallel chords
are known. But not in miles. They srs only known
thus far, that if we draw any cirele on paper to repre.
scnt the sun’s disc we can Iay dowa on i¢, on the sanie
scale, the two chords, because, as we can messure the
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tarc on the sky covered by the sun’s diameter, we can
-readily caleulate how long the planet would take to
| pass right across the centre of the sun's face. Now,

- cirels o paper, suppose that we measure accurately in
i inches cheir shorb st distance apart ; then by meagur-

ing also in inches the diameter of the circle wo have

the ratio of the dinmcter to this distance, and this is
i the very numb v we wanted to find. We know ‘now
( thenumber by which we must multiply the distance
i apart of the two chords in order to find the diameter ;
!'b 1 this distancs in wiles can be found as already de-
( seribad, and thus the length in wmiles of the suu’s dia-
! neter can bo found. Hence the magnitulde of the
1 solar system can be detsrmined. Thus our problem is
! solved. All thut is requived by thcory is that the ob-
i ecrvers should notice the exact moment when Venus is
, fest in contact with the sun's disc in going on, and
. k-t iu contact on passing off. "Lhis method, suggested
| by the illustrious Halley is simple enough. There are,
! how.ver, many practical difficulties. One may be no-
1 ticed here, It dewnands that the sky should be clear
! both at the beginuing and end of the transit, and as a
| transit may last about six Lours therisk is much greater
{ than if only a single ybservation were required. Con-
| silering this. Da 1 Isle in 1753, pointed out that it was
| possible, ndopting the fundawmental principle of Halley's
method, to solve the problem by a single ohservation of
a contact either at the beginning or end, at places pro-
perly chosen whose longitudes could be obtained with
areat exactness. 1t is on this method, as regards obser-
¢ vation of contacts, that reliance is placed in the transib
of 1882,

emmagu——
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! THE NATURE OF THE VIBRATIONS ACCOMPANYING

! THE PROPAGATION OF FLAMES IN COM-

E BUSTIBLE GASEOUS MIXTURES.,

! MM. Mallard and Chatelier draw uttention to the fact that
when a combustible gaseons mixture contsined in a tube

i closed at one end and open at the other is lighted at the free

| end, the flame at first is propagsted slowly, regulatly, and

1 without producing any sound, afterwards its flickers acquires

a high aud irregufar velocity, and finally gives rise to a more

or less intense sound. Iundeed, the irregularities during this

! latter part are so sudden und numerous, that, in their opinion

f
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accurata results as to the velocity of propagation, cau ouly be

obtained by tlie aid of photography. In their experiments

thy emmployed gaseous mixtures giving flames of well-known

) pioto-chemical groperties, viz,, bioxide of szote and sulphuret
Photegmthie metiiod may also be appiied in th { ph

! photographic method may also he applied in the case of phos-
phnn-tt«f hydrogen, salphuretted hydrogen aud pethaps car-

bonic oxide.

The tabe was 3 metres (1 metre=39'4 ins.) in Jength and
! .03.metres indinmeter. The bioxide of azote wassaturated with
| sulphuret of carbon vapoar, at the temperaturs of melting ice.
. A photographic object glas: projected the image of the tube
upan a crlinder covered with a sensitive paper and revolving
; with & given velocity. .

‘The photographs clearly explain_the phenomenon and exhi-
i bit every movement of the flame.
i The motion is umiform over onc:fourth of the length of the
tuse from the free end, and the velocity of propagation is
1.10-mvtres per second. Beyond this tke moion is vibratory,
! aud the undulations aie either sinucoids, which indicate =
simple vibration, or are of more complex forms, indicating &
superposition of several vibratory motions. The distance be-
tween the points at which the motion is a simple vibration, is
generally one or two-fifteenths of the length of the tube,

The timus of the different 'vibrations vary from .025 (sec.)
t0 .034 (vec.), and are proportional to the numbers 1, 2, 3, 4,
8. No selation, however, has been found to exist between
these numbers and the position of the flame in the tabe, This
is uotto be wondered at as the gaseous viteating mass is

AND THE INDUSTRIAL ARIS.

- when these chords aro drawn correctly to scale on the-

¢ results obtained seem to indicate that the'

composed of two distivet columns, thy oue of burning gases,
the other of cold gases, whose densities and lengths vary at
every instant.

The amplitude appears to be greater for vibration« of longer
Beriods, but especially increases nesr oue of the centres of vi-

wtion, when the tube is giving out the first haimonic of the
fundamental note. The amplitude of the vibrations mny then
bicome enorinous, and in one of the experiments was 1L.1-metre,
or more than one-third of tho total length.

1t may be here rematrked, that these experiments, for the
firat time, give au exact idea a+ to the nmplitude of the vibra-
tions of a gaseous muass emitting & note.

To these large vibrations must necessarily correspoud verv
high pressures. The average pressure is found to be at least
5 atmospheres, and although it is only lmaintaingd for sowme
ten-thousandth of a second, it has been’found sufficient to
forcibly eject the stopper which had been firmly inserted in the
tube to 2 depth of .03.m. From this example wo may couceivo
of the enormons pressures which might be devcl ped in mixtu.
res whose initial velocity of propagation is no lunger 1.m., as
in the present case, but 20-m. as in the mixture of H + 0. -

The mean velocity of propagation seems to incrense with the
amphitude and rapidity of the vibrations, The extreme limits
of the velocities were, in one experiment, 1.10Mm and 5.40',
and in another .97™ aud 8.60®. lu a third experiment, Ber
thelot and Nelles' explosive wave was producedt ; it begnu in
the period of the large vibrations, i.¢., at two thizds of the
length ; the last third of the tube in which the wave was pro-
pagated was completely pulverised.

The brightness of the flame varies duiing the successive
phases of the same vibration. It is less intemve during the
recoil motion than during the advance. The difference of in-
tensity increases with the amplitude of the vibration, wnd
must certainly depend upon the changes of pressure. {t is
known, in fact, that the Lrightness of gaseous flaes rapidly
increascs with the density of the gas. .

These experiments have been repeated witha tube .01 meire
in diameter, and it is found that the narrowing of the tube
favours the development of the vibratory motion, aud, there-
fore, of all the cousequeaces of this motion, viz., itvegulsrities
in the velocity of propagation, the production of greater or
less pressures. (Comptes femdus, October, 1832.)

“ OUR BODIES:"”
BONKS,
BY Dr. AxbrEw WiLsos, F.R.S.E.

1¥ there is any one part of the human frame which more
than another appears to be dead and lifeless in its character,
that part is the skeleton. We are apt to trauslate our ideas of
whut a Ziviny bone should be, from thut which a dead bone is
—hard, ficm, dense, unyickling, and, above all, lifcless, mate.
rial. Now this is very far indeed from the true atate of mat-
ters. The physiologist tells us that bone is unot merely a
thoroughly living tissue, but that it is literally living in all
its parts. Furthermore, a little reflection will teach us that as
bones have to grow, they must needs do 80 by procsses siwi-
lar to those through which other of the huioau frame
increase. If we cat a bouo )t bleeds ; and this fact alone shows
us how pleutifully bone is supplied with Llood vessels, cairying
the nutrient fluid for its repair and growth. Again, there was
a pertod in our individual history whe bone was not. Bune
maust, therefore, have been formed as other tissues grow, and
must have exhibited all that vitality which marks the produc.
tion and development of the varied belongiuys of our framss,

Lat us suppose that we cut acress a loug bone, such as the
thigh bone, or any bone of the arm itsolf. Iu tiio hollow in-
terior of the boae, we find marroic when the bone is exsmined
in the fresh condition. The bone itself in very denseand thick
towards the outside layer, but of more open structure as we
approach the iuner layers. Outside the bone, and alhering
very closely to it, is & tough layer known as the pericsteunt,
There is no doubt that this layer has much to do with the re.
pair of bones when ehey are broken or-injured, and, for one
thing, it supports the bloodvessels which cuter the bone and
which uourish it.

To properly understand what bon~ is, we must rpieal
to the microstope. A thin cross.section of bone, gionnd,
down tiil it becomes %0 transparent that we ciun reilect the
light through it, is placed under the object-glass of the
microscops. Regarding this view of bone attentively, we

~
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sco tho following things* firstly, a number of round spaces.
These are the ends of tut.s or cannls cut across. Thoy are
named Hlaversian canals (after Clopton Havers, their dis-
coverer), and in the living state contain the largor blood
vessels of tho bone, Sccondly, around these Heversian
canals wo noto a series of irregularly-shaped spaces
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Fig. A.—A transverso section of bono in the neighbourhood of two -

Haversian canalg, H, H; o lacunx.

Magnified about 250
diameters. & ?

arranged in concentric circles. These spaces are called
lacune. Thirdly, leading from one lacuna to another, and
also connecting the lacune with the Haversian canals, are
& nuriber of fine lines, which are, in reality, channels.

Fig. B.—Lacunx, a, and canalicnli, . Magnified about GO0

diameters.

These are called canaliculi, The lacune measure about
the eighteen-hundredth part of an inch in length, and the
canaliouli a fifteen-thousandth of an inch in dismeter. If we
imagine the lacun® to be a series of lakes, the canaliculi
will represent, small rivers which connect the lake-systems.
Between the lakes and their rivulets is the mineral sub-
stance of the bone, chiefly consisting of phosphate of lime.
Now, what, it may be asked, do the lacune and cancliculs
contain in a living bone? ''he Haversian canals we have
seen to protect the bloodvessels which nourish the bone.
The lacunce contain each a small mass of living protoplasm
—the nniversal matter of life—forming the bone-cell. From
each bone-cell, lodged in its lacuna, there passes along the
canaliculs fime threads or processes of this jelly-like proto-
plasm. Thus the protoplasm of one lacuna is brought into
connection with that of the other spaces; and the whole
Living substence of the bone forms a continuous meshwork
of minute cells and fine fibres.  Little wonder js it that,
thus filled with living material, bone should demand a rich
supply of nourishment in the shape of biood.

Bone, when" analysed, is found to conzist of an animal
part and & mineral park  The animal part consists chiefly
of gelatine. The raineral part is largely phosphate of lime,
or “bone earth,” with a little chalk (carborate of lime) and
other minerals.. 'We learn from this fect how important
for the young and growing body it must be to obtajn in
the food a dus supply of boneforming materials. m
bread, porridgs, water, and like foods we obtain the minerals
necesary for bone-growth. Rickety children have bones

R e ————

in which, tho process of nourishment has not been duly
carried out, and hence arises the deformities to which these
children are so Jiablo. In carly life the bones contain a
largor proportion of animal matter than in old age, when
they becomo brittle and easily broken from excess of the
mineral constituents, If we soak a bone in & weak acid,
the acid removes the mineral part, and leaves the animal
part untouched, the bone retaining its shape, but becoming
lithe and flexible.

“ How and from what is Lone developed ?” is & question
of much interest. The long bones of our bodies are *laid
down,” so to speak, in gristle or cartilage as their foundation.
The flat bones, such a8 those of the skull, are formed from
fibrous membrane.  Cartilage, which is the matriz or
“ mother-tissue” of long bones, consists essentially of minute

.cells, set in & structureless layer. Where bone is to'bd

“ formed, these cells arrange themselves in long, parallel rows,
and wmultiply rapidly in numbers. Then comes the process
of éalcification, or that by which the living matter, derived
from the blood, is thrown in amongst the cells, and invades
the cartilege. Thus lime is provided for the formation of
the tone. The further changes which take place in the
growth of the bone, onsist in the formation of a thin layer
of spongy bone, which consists of bone-cells ontaining
living protoplasm, and which has been produced by the
under surface of the periostewm, or layer covering 'the
bone. These bone<cells in turn develop lime around them-
selves, so that naturally, a ring or circle of thess bine-
cells will form a layer of bone, embedded in which we find
the living protoplasm in spaces which will become the
Iacum"ggthe full-grown bone. The spaces in the centre of
the circles of bone-cells will. become in like manner the
Haversian canals of the adult bone. Meanwhile, outside
the bone, the periosteum continues its work of honefor-
ation, the thickness-of the bone being thus ensured and
increased ; whilst later on, the lacune or spaces which
are set widely apart in the young boneappear more closely
set, owing to the growth which fills up the interspaces, and
which adds to the solidity of the structure.

Bones begin to grow usually at several points in their
substarces, These points are the * ossifying centres.” For
instance, a long bone, like the thigh bore, begins existence
as a mere rod of gristle, and ends it as & dense 8o0lid bone :
its growth having taken place from three ¢ centres”—one
in the shaft or column of the bone, and one for each end
thereof. When it grows in length, the increase takes place
at each end of the shaft; for if two pins be placed a little.
way apart in a growing bone, the distance between them
does not increase, whilat the bone itself extends in length.
Removal of the end of a growing bone destroys its further
incresse.

Lastly, we should hote how the whole process of bone-
growth is one dependent on the living protoplasm of whick
the bone-cells are composed. Later on, we shall ses how
the entiYe life of man—and necessarily .that of other
animals—may be truly described as the cumnulative resnlt
of the growth and work of these minute living structures.
And no more wonderful thought can be impressed on the
mind than that which shows us that, after all, human life,
as we know it, represents mercly the activity of thoss
minute units which only the higher powers of the micro-
soope reveal to our understanding.

et P e

Te an eccentric slips on the road on a locomotive, pinch her
on the dead ceatre, on the slipped side; disconnect the valve
stam ou the disabled side, and set the valve by the blow cock,
80 that steam just shows b)owin% through it, and then give
her whatever lead she bad origioally. Then bring the eccen-
tric round so that all parts will connect :%:in. he lengths
huva not been disturbed; they are all rig t, and when the
parts wil! connect, the eugine will go shead (if the valves were
ever right) a great deal Lotter than some whose eccentrics have
never alipped, but ought to. Don’t get excited and set the
valve by the wrong end of ihe cylinder and then try to connect
ber up. Mechanical Engineer.
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F16. 1.—Sun-spots seen at Montreal, F10, 2,~—3awme group seen, Nov. 20, 1882,
Nov. 18, 1882, at noon, at 11 am.

FIG. 9. FIQ. 8.

At 8 a.m., Nov. 19, ° At 11 a.m., Nov. 20. Grzar Sux-sror, Nov. 19, 12,
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On Wednesday, November 16th, 1852, 1 was infonmed by
Prof. MeLeod, who had been testing the performance of his
telescope preparatory to the observation of the Trnsit of
Venus, that a very large spot was visible on the sun’s surface
On Iharsday morning [ exhibites this to my Astsonomy
cliss with a telescope of 23 inch apertore. M1 Murmy, o
member of the elasy, looking at it in the afternoon, observed
that it had undirgone a great change i the interyal. Leaming
this, and news arriving from all quarters on Friday, the 17th
November. of the extiavrdinary disturbance of telegaiaphie
cemmmunications caused by a violent «magnetic storm,” 1
sent a briel notineation to the city papees (which appeared in
their Saturday insues, November 18th) of the presence of this
spot of nunusal xize and of the rapid changes it was undergong,
suggesting its possible connection with the « magnetie storm.”
A subsequent aunonncement from the ‘Toronto magnetic ub-
servatory stated that indieations of the «storm ™ had begun
as carlyas 7 pin on Thursday evening. Figures 3 and 6, page
61 showing the spot as scen through the same telescope, with
an inverting eye-picce, were sketched on Nevenber 18th and
20th respectively. Argxanper JolnsoN
Rl i

THE GREAT SUN-SPOT. (Knorwledye.)

Weg have endewoured in Fig. 1, page 61,to give a tele-
scopie view of the aspect of the sun with the great spot ow it,
which has been visible to the naked eye during the last woek,
whenever the sun's Hisc has Leen somewhat dimmed by fog or
mist.  The actusl aren of disturbance ix almost as lurge as any
single avea ever recorded ; though 1o actual umbra of any very
extraordinary size 1s now visible on the sun's face.  As will be
seen from vur preture, the spot—regarding ss one the whol
penumbral regien - has four Lorge umina and many smaller
ones. We show the spat as it appeared on Mowlay, seen nnder
very unfavaurshle atmospheric conditions, our rough sketch
being only just finished belore the skv clonded over, and the
opportunity tor further observation was lost.  The evid- nee of
di-tuttance wow d the spot regien was warked  But the ta-
culie arownd the trinle spot which has recently s ome into view
neat the castern edge .re even more conspi-aons than those
around the great tezion of disturbance, though, withm ihe
large perumbral region of disturbance, facular streaks of great
splendour can be scen.

We are inclined to believe that the great spot isa pheno-
menon by ne means so independent of the great comet assome
of the daily papers have confidently asserted it to he. Profes-
sor Kirkwood's theory of the association of a gieat solar dis-
turbance with meteoric matter following in the train of the
great comet of 1848 will here_ozcur to many readers. We shall
touch on this later.

Mr. Sydney Hodges has kindly forwarded to usa picture
{Fig. 2) of the sun spot, as drawn by him on Nov. 19,at 8 a.m.
W have inverted his picture to show the spot ay it wonldhave
hicen scen with an er cting cye-picee, so that it may be more
readily compared with our own drawing. We dgive both for
comparison. {t is singular that Mr. Hdges should bave made
his dmwing, in our hands before Jast number appeated, to al-
most exactly the same scale as ours.

The spot at this time was deculedly of & enclonic appesrance,
2 lhnge fortked tongne lying spirally over the mmnbra, and all
round the larger spot there were shelviug ¢ tongaes*” distinetly
seen projected into the blacker mmbra.

g

Sotan ExereY.—By M. Rey de Morande.  (Comples ren-
dus.) ‘The conscrvation of solar energy seems ulliciently ex-

sun 3 the recent investigations which have heen made in fossil
botany have strengthened this hypothesis still more.

At the time of the first geological explorat-ons in the polar
regious, the exploncrs discovered to their surprise that the coal
of these regions was sensibly the same as that of other terres.
trial parts ; the quantite of heat and hght given out by the
sun uear the poles must therefore have been very nearly equal
to that given out near the cquater. At that tune, Dr. Blaudet

ublisked in the Bulletin de la Sociéte Génlogique de France,

i3 theory,which up to the present has alone accounted for the

facts otscrved, and which 14 also a vecessary consrquence of
Laghce‘s theory.

o long as the sun’s dinmcter was sufficiently preat to enable

I it to Muminate and heat at the same time the twn tereestrial

d

plained by Laplace's theory of the gradual centeaction of the .

T
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planet ; but this condition of things ceased pretty suddenly
at the Cenomamian epach. At that time first appeared vegeta-
ble with decayving leaves, natives of the most northern coun.
trivs s very slowly, bnt very surely, the southorn regions, and
confined the tece-ferus and other primitive plants within a
more and mare contiacted equatotial zone,

The greal uniformity of the teriestrial vegetation up to the
Cenomanian epoch, and, nfterwards, the gradual diffecentation
of this vegetation, according to the latitude, the gra-tual en.
croachment of the meritional yegions by trees with caducous
leaves and the disappesranes of all vegetation in the polr re-
grons are phenomena which may be explained by the gradual
cooling of the earth.

The solar energy sustaius over the tropical zone the principal
vegetable types which were formerly spread over the whole of
the tarestrial snrface ; so that the sun, in consequence of its
gradiial contraction, <till gives out to this zme a quantity of
heat which has apparent’y undergane but little variation sincs
the primary existence of terrcstrial vegetables, but which,
nevertheless, must subsequently diminish with extreme slow-
ness. )

Toral Ecoarsy oF pHE Sus N 1848.-=3. Jauswen in a
report to the Burean des longitudes respecting the eclipse
which is to take place on the 6th of May, 1888, says that this
total cclipse of the sun will have an altogether extraordinary
duration due to the respective positions of the sun aud moon,
positions which are rarely assnimed. We onght to take advaa-
tage of it in order to clear up certuin pending questions, espe.
cially the constifution of the sun and of the unexplored
staces « hich border wupon it, as well as the existence of those
hypothetical planets which Le Venier's aualysis places on this
sidn of Mercury.

M. Janssen reminds us that during the great Asiatic eclipse
of 1868 was discovered the long sought secret of the character of
those roseate protuberances which surronnd in such a singular
manner the limb of the eclipsed sun. It was th u discovered
that those protnherances are only jets, expansions of a layer
of wases and vapours frotn 8” to t0 12” thick, in which hydrogen
predominates and which is at a very hizh temperature in con.
sequence of IS eloso contact with the sun's surluce,

‘The Ameriean eclijpee of 1869 enabled ns to make the impor-
tant observation, confirmed on every subseguent occasion, of
(tllge inversion of the solar spectrum at the outside edge of the

18¢.

The eclipses of 1875, 1878 and 1882, have enabled us to un-
ravel pretty rapidly the sun’s coustitution. But it remains to
be determined whether the immense appendices which the
corona has presented during sdine eclipses have an oljective
reality and are a dependant of that vast coronal atmospuere, or
whether they are not rather streams of meteorites revolving
ronnd the sun. The retation of the zodiacal light to these ap-
pendices ef the sun hag a_lso to be determined. It is necegeary
to know whethor the mgions which we inliahit enclose ono or
mare planets which the illumination of our atnrspliere, so vivid
in the neghbourhood of the sun, has always concea’ed Pom us,
Le Vertier had heen led hy h.s analytical investigations to sup.
pose their existetiee, und other observers have seen round and
dark hodivs in front of the sun ; but these observations are by
no means to he relied npon.

There aro two methods ouly by which these problems may
be solved, viz., by a careful investigation of the solar surfuice
or by an exasuination of the circum-solar regions, when an ec-
lipse enables us to explore them ; the lust is the most effective
methed if the ocenliation is sufliciently long to sllow of a
minute exanination of all the regions in which the small star
may be observed.  Now the total eclipss on the Gth of May
next, will last for 5, 59" at the point where the phase is u
maximum , this is three times the duration of ordinary ec.
lipses., The central hue of the eclipse is wholly comgprised
within the Sonth Paific Ocean.

The wmost suitable islandg fur the abservation of this eclipee
are Fling and the Caroline islands, The duration of the eclipse
will be 5.33” in the former, and 3°. 20" in the larter,

Among the numerous ohservations made by M. P. Tacchini
during the totul eciipse of the sun on the 17th of May, 1882,
oue of the wost remarkable was thut on the western side of the
corona where was seen a plume which was attribuied to a comet
whose supposed nucleus-at the middls of the total eelipse,
i.c.y 2 20h 31m 87, was defined by the following coordinates :
}f A;=3h 35m 16g. and D=+ 18°, 30".17".— T frvm Comptes

Yepdus

F

THE GREAT SUN-SPOT AS SEEN FROM MCGILL ‘ poles, there was gieat uniformity in the investigation of our | °
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M. Draas recommends water saturated with alum for ex.
tinguishing fires, its value being supposed to bs due to the
objects wet with it, which prevents contact with the oxyRen of
the air, and thus diminishes the capidity of the corbustion.
The Munister of the Interior has recommended that the firemen
ot the French towns be supplied with facilities to use such
solutions of alum.

For CoxvERTING A PHOTOGRAP.110 NEGATIVE INTO A Post.
TIVR, Capt. Bing coats the back of the negative with soluble
bitumen or asphaltum,” and exposes it to light through the
uegative. ‘I'he narts through which the light penetrates become
insoluble, and the remainder of the asphaltuwm is dissolved off
with any of the usual solvents, leaving a positive. The silver
negative is thereupon dissolved off with chloride of copper and
a fixing agent, such s cyanide or hypo.

Tux Cotour OF WATER.—Exp-riments mads by J. Aitien
confirin the usnal notion that pure water has a blue tint; but
he finds that the theory of selective teflection is insutficient to
account for all the variations as to tint met with in the e1ss
of natural accumulations of water. Whitish particles are sus-
})ended in the water of the Mediterranean, and the tint varies
ront deep blue to chalky blue-green, according to the propor-
tion in which these particles may be present.

ELECTRICAL PHRNOMENA IN PLANTR,—M. Kumkelo has
fonud that the veins of the leaf are generally electrifisd posi-
tively with respect to the remainder.” When a plant is broken
or bent, the electrode, if placed in the neighbourhood of the
break or bent is negative. Dr, Sanderson bas pointed out
analogous phenomena in the leafl of the Dionée fly-trap; the
lower surface of the sensitive lobe of the leaf is electro.negative
with respect to the upper surface, at the ingtant the leaf is
irritated ; at the end of half asecond, .the upper surface hecomes
in turn electro-negative and remains so for some time.

LiQueracTioN o Oz0NE.—A fow years age, Pictet, of
Geneva, succeeded in liquefying several gases which thna far
hal  been considersd to be beyond the possibility of being
liquefied ; it was principally oxygen and hydrogen to which his
attention was directed ; now the report comes that Hauteville
hassucceeded in Iit}uefying that peculiar alotropic form of oxygen
called ozone, to & liquid of a beantiful blue color, The agent
of course, is also preganre and cold. The pressure being some
125 utmospheres or 1600 1bs. to the square inch in_connection
with an artificial cold of many degrees below zero, Fahresheit.

AuUrora Bongavis (Northern Lights).—According to Nor-
denskjold the aurora borealis is a permanent natural phenome.
non in the polar regicas. 1t appears every night and altays in
the same parts of the sky. The centre of the aurora is a little
to the north of the magnetic pole in a plane perpsndicular to
the polar axis. This would be something like one of Saturn's
rings, but of & very different composition aud with frequeut
changes of brilliancy and forin, .

The Abbé Moigno, however, considers the above hypothesis
to be improbable.

At the meeting of the Paris Academy ou Monday, M. Dumas
stated that at the very beginning of its work, the Academical
Commission for the destruction of the Phylloxera proposed to
arrange for the immediate destrnction by fire of each plsut
proved to be infested. Ohjections were made to this scheme
grounded on the state of French legislation on rural property,
and the Academical Commission desisted. M. Dumas states
that he has in hand an official report from Switzerland esta-
bli-hing the soundness of the views taken by the Academy on
this important question. The cantons of Genevs, Vauli, and
Lucerne having resorted to the destroying process, all the
vines, of which the value exceeds £40,000,000, had been saved
at the expense of & few thousand.pounds. A special tax had
been imposed on tha proprietors of vines for compensation to
the owners of the destroyed plants.

THE RANGE OF SoUNDS IN A1R.—M. Allard in his iuves-
tigations as to the rauge of sounds in air observes that in seck-
ing to establish for sonorous rauges, & formuls analogous to
that which gives the ranges of light, it is necessary to assuine
that the intensity of the sound is proportional to the work ex-
pended in producing it. From s large number of experiments
M. Allard deduces that the intensity of the sound iu the
air decreases more rapidly than as the square of the disance.
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He considers that a second cause of enfeeblement of the sound
lies in the action of the air itself which, when it is non-homo-
geneous, reflects and disperses a part of the vibratory move-
ments of the wave,

Besides, these experiments have demonstrated that  given
sound, apart from the influence of the wind, may hava very
different vanges, varying, c.y., from 2 to 20 nantical miles’;
differences which 1aay be expluined by supposing the coefficient
of acoustic trausparency to be variable within certain limits.
Finally, the work required rapi-lly increises for small augmen-
tations of range, und the differcnces of range for different
pitches within the octave, are very slightly seusible.

NEw ANTISERTICS.—AL the last Anuual meeting of the
British Medical Association, 3. Mayo Robson described a series
of experiments made by him to verify the efficacy of atmospheres
charged with volatile antiseptics to prevent the development
of life in putrescible liquids. The reaults ars vere favourstla,
Bottles containing wn infusion of dead grass, stsp-t leed inopon
Iargesnecked jars, in wiich a little of the ml of th+ Eucalyptie
had been poure i, remained perfectly himpid, while phials of
the sume jufuson exuased in the open vir and aven protected
by cotton eloth becowe thick and coveted with moull in a fow
honrs, Theso vapours in fact uve fatul 10 the germs of hucteris,
and probably alss ta the germs of fevers and infaction digeases,
Aq thess vapours are not hurtful to respiration, :t is to he hoped
that hospital experienca will confinm the anticipations of M.
Robson.  Eucalyptus oil is abundant and cheap. My sur-
geons have employed it iu their operations, the methad of ap-
plication beingay follows :

Air is first received in a veseel filied with cotton, then in
others filled with pumice-stone saturited with Fuacalyptus oil.
The a;r is thus deprived of all gerwms, and is blowa upon the
wound.

Dr. King, the Superintendent of the Royal Botanic Gar:
dens, Caleutts, has recently issued his report for the year 1881-
82. The Calcutta Garden may be said to he the centre of
botanical work in India. and none can probably claim a greater
antiquity, as the report before usis stated to be the ninety-
fith annual report of these Gardens. Like 1ta predecessors the
report opens with & description of the changes and improve.
ments in the Garden itself, points which are, of course, only of
local interest. On the subject of india-rubber yielling plants
—a suhbject of very great importance—Dr. King says: “Clara
Tubber (Manihot Flaziovii) continues to grow well here ; onr
trees are beginning to seed, and from their produce I was able
to distribute during the year a good many seedlings to tea-
Pantersin Asaam, Chittagong, and elsewhere, A species of |
Landolphia, which is one of the sourcas of the rubber collected
in Eastern Afriea, has (thauks to the exertious of Sir John
Kirk, Her Majesty's Consul-General at Zauzibar) heen isitro.
duced in the Garden. From the seeds sent by Sir John Kirk
a namber of young plauts have been raised, and these at pre.
sent look very healthy. The cultivation of the p'ant yielding
Para rubber (Hcvea Brasilicnsis) has been atirudoned, as the
Bengnl climate proves quite uusuitable for it. Of Castilloa,
another South American rubber-yielder, we have as yet only
eight plants, but itis being propagated as fast as possible.”
Another important subject is that of the production of mate-
rials for paper.making, and of these plantain fibre seems to
have occupied some attention. It weems that during the dry
months, simple exposure of the sliced atems to the sun is a
sufficient preparation for the paper-maker, provided the paper-
mill be on the spot. What is still wanted is some cheap mode
of ramoving the useless cellular tissue, so that the fibre may
be shipped to England without the risk of fermentation during
the voyage. The' cultivation of the plantain for its frait is so
universa over the warmer aud damper parts of Indis, and its
growth is 50 Tapid, that the conweision into a marketable com-
modity of the stems at pircsont thrown away as useleas wonld
be an appreciable ad-lition to the wealth of the couutry. The
paper mulberry of China anl Japan (Bronssonctia papyrifera)
18 being tried in the Garden, as well as in the Cinchona plan:
tations in Sikkim, asit is well kuown thxt the bark yields a
splendid paper material. A plant which appears to be at pre.
sent unknown, bat which Dr. Kiug thinks will prove a apecies
of Eriophorum, is also favourably reported upon. Under the
head of  Other Ec,nomic Plants,” mXhogany, the rain-tree,
and the Divi Divi, are said to be in cousiderable demand, A
large interchange of sceds andl plants has been affected during
the year, with other parts of Indis, as well as with England

_and the Colonies.
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AT a recent meeting of the London Physical Society a scper

by Mr. W. Ackroyd was read on rainbows produced by light

reflected before entering the rain drops, The author investi.
ted mathematically the rare Yhenomenn of three bows, and

inferred that it would generally take place about suurise or

sunset. Mr, Lecky thought that the effect might be said to

:e due to two suns, one (reflected) appeating to be below the
orizon.

A Nrw Exrrosive.—The Neva Mililarische Bléitter gives
an account of & new explosivo called dynamogen recently in-
vented by a Viennese, M. Petri. It compares favourably with
ordinary powder and neither contains sulphuric acid, mtric
acid, nor nitro.glycerine. It may be formed into cylinders under
pressure ; no dauger is incurred either in its manufacture or
use. Its pro;lxerties are not affected either by heat or cold ; it
costs 40 p. c. less than gunpowder,

ELECTRO-CHEMICAL DRPOSITS OF VARIOUS COLOURS PRO-
DUCED OX PRECIOUS METALS, FOR JEWELLERY, BY M. WgrL.
——M. Weil exhibited at tho Paris Academy of Sciences, pieces
of gold and silver jewellery, polychromised industrially, by his
processes, with oxide of copper.

The colours, undeniably artistic, resist friction, the action
of dry and moist air, air vitiated by sulphuretted hydrogen and
coal gas, and light.

CHEMICAL STUDY ON MAIZE AT DIFFERENT EPOCHS OF 1Ts
VKORTATION, BY M. LeErray.—Sugar ig found in the leaves,
and accumulates in the stem till the moment of formation of
starch in the grains. It then migrates into the spike, first into
the support of the grains, then into the grains themselves,
where it is replaced by starch, The migration continues to be
fed by the leaves till they disappear, then in great part by the
stem diminishing, however, as the starch is developed. The
function of the sugar, then, is to furnish to the grain the ele-
ments of starch.

THE AGE OF TREES.—It is everywhere atated that the age of
trees may be determined by the number of concentric ligneous
Jayers eotresponding to one year's growth. This principle is
not applicable to tropical and equatorial trees, as the fotlowing
fact proves. After an interval of twenty-two vears, M. Cha-
rency visited the ruins of Palenque, in Mexico ; he cut off a
branch of a shrub, on which he found 18 concentric layers,
while from its size, he considered it to be only 18-months old.
Better still, in his first visit, in 1859, M. Charency caused a
certain number of trees to be cut down. Since that time
these trees have grown again, and are naturally all of the
fame age, viz., twentv-two years. Upon one of them, M.
Charency counted 230 concentric layers. 1If, as he thinks,
warm sud wet years count double, even in Europe, the trees
must have certainly gained considerably in 1882.

———

PROCEEDINGS OF SOCIETIES.

Merorco-cairurarcas Sogrery.—At the Meetiog on the 12th & paper
by Dr. Osler and Mr. A. W. Clement was road on ** Parasites i‘x’: i’tfo
pork sn;gply of Montreal,” Oneth.onsand animals were investigated
and of theas four were trichinous. Sevonty-six cuntained * measles’
or the larva of taro worm, and thirty-one coatained Echinococoi.
The following conclusions were arrived at:—

1, The investigation shows that the hogs slaughtered for onr mar-
kets present parasites in number sufficient to necessitate a.more
thorough inspection than is at present carried out.

$ regards trichina spiralis, which was found in proportion of 1
10 250, wo are of opinion that, considoring the ext-eme rarity of cases
of trichinosis, and thqdnﬁicuigxes attendant upon a systematio inspeo-
lion, & compulsory mrcrosc::{uc cxamination of the fesh of every%o‘
killed is not at présent called for.

. In the case of ““ measles,” the liver should be carefully ex-
smined, and if present in it, tho flesh of the animal should receive
the special attention of the inspector ; if only in the liver, the entire
carcase need not be confiscated.

4. Echinococcus cysts in tho liver renders that organ unfit for food,
but in other parts, unless very numerous and disorganizing, they may
be cat out, and the carcate rémain marketable.

5. The public should be madoaware of the possible dangers of eat-
ing. in any form, raw or pattislly cooked meats. The best safeguard
arainst parasitio affections is not so much inspection of the flesh un-
less, in , this is minutely carried out, as careful attention to
culinary details. .

6. To reduce the number of infosted hogs greater attention should
be &wd to their hygienio surmur}dm%s. particularly in the matter of
feeding. The danger is not during the period when the animals are

nonned and fed on grain, &c., but when they are allowed to roam at
large and feed indiscriminately. v alow *

Moxrnrar, Microscoricat Socrery.—Ths regular Monthly Meett
washeold on Monday the 8th, D..J, Baker Eadwg:ds read a ahyort ‘ﬁ:ﬁ

on ** Aquarium Studies,” and exhibited a number of besutiful o

Iafusoria. Dr, Wilkins showed a saries of injestions and specimens
{llustratiog treble staining.

Aurrican Socikty oF Civit, ENaiNkeRs.—Mr, W. H, Paine in the
chair. Mr. W. P. Shinn read a_papor on the increased efficiency of
railway for the transportation of freight.

o firat portion of this Pn or gave, from carefully gathered statis-
tics, a valuable amount of information in rd to theactual ipcrease
of traffic upon Amerioan railways. In 1860 the tonnagemileage of the
New York Central and Hudson River Railroad, the Erie Railway, and
the Ponnsylvania Railroad was about equal, and amounted in the
aggregate to a littlo over 3 of that cf the Now York State Canals, and
in 1870 cuoh of these railronds averaged about the tonn:ge of the
8anuls, and in 1880 they averaged each nearly double that of the

anals,

Tho nggregate tonnage mileage of the other railroads was in 1881,
1,217 per cont. more than 1860, Statistios were also given showing the
increaso of population, of railroad mileage, of the production and ox«
vort of grain and other leading exports, The means by which this
rapid increase of froight trunsportation had been developed was con-
sidored under two general hoads, namely, improvements in the ad-
ministration. The imgrovcmenta in the physical ocondition were
treated on under these heads:— R R

-1, Improved track or ** permanentway,” inoludnnﬁ}mdm structure.

2. Additional sidings, and second, third, and fourth tracks.

4 Increased capacity and strict clasification of locomotives.

4. Inorcased capacity of freight cars.

5. Additions to terminal facilities.

ho improvements 1n the administration were roferred to under the
following hends:— . X

6. Improved methods of sixnalling. . .

7. Running locomotives “* first in, first out,’” and running freight
traing at higher rates of speed, |

8. Consolidation of connocting lines under one management by pur-
chase, lense, amalgamation or otherwise. .

9. }iur_ming froight cars through one point of production to tide.
water without trans-shipment, )

10, Lssuing through bills of lading (or freight contraots) from west~
ern points of shipment to Atlantic and European ports.

The gonoral introduction of steel rails was stated to be the very
corner-stone of increased offisiency. ‘Lho improvements in all the
iilrcoltilons roferred to wero treated of, and described at considerable
ength.

‘Lhe second portion of the paper presonted the views of the writeras
to tho means whereby still greater e!ﬁqunc{ could be most economi-
cally obtained. The consant demand is for more trangportation
facilitics, for more cars. In the opinion of tho writer, what 18 needod
is not s0 much more cars as rore movement of cars, Freight block-
ades will be prevented, not by having more tracks to stand oars upon,
but bihavins fewer standing cars. It was shown that upon one rail-
way there had been a decrease in the miles run by thecars of 21 per
cent. between 1868 and los], and that the Union Lino Cars betwecn
1879 and 1382 were increassd 49 per cent. in number, while the milenge
run by them decreased 16 per cent. in the same period. The remedics
suggested by Mr. Shinn were more main tracks, more locomotives,
mors trains, the improvement of the making up of traias nt the points
where loaded. The detention of cara at statlons and private sidings
and the absonce of cars on foreign railroads wore considered asamong
the ggatest causes of loss, and the writer suggests that tho remedy
will be to charge a per diem charge for oars when on foreign roads,
and that this charge would be based upon tho average economio valus
of the cars in use to thoir owners.

The anor was discussed by Messrs, T, C. Clarke, Q. 8. Greone, jr.,
‘W. C. Andrews, C. Macdonald, C. E. Emery and by the author,

Enornekrs’ CLus o PriLabriraIA.—The regalar mestiog of this
club was held December 16th, 1882, Mr. Henry 3. Morris in the chair,

r. E F. Loiseau, real a paper on the subjoot of his Artificial
Fuel, which he exhibited, in process of consumption, in_the club
yoom grate. After giving a short historical sketoh of the manu-
facture of Artificial Fuel in Europe, whers *‘ briquettes’” have
been made for yoars pest, Mr. Loiseau said that the aim of in-
ventors has been to manufacture small lumps in paying quantities
and, so far, tho attempts have besn failures. Sixty-eight fuet
factories have been successfully operated in BEurope, but they
all make brick-shaped lumps, too large for family use. Mr, Loisean
claims to have solved the problem,and stutes that the Loisesu Fuel
Co. at Port Richmond cannot uuprly,thg rapidly mcreuiug demand
for tho small egg-shaped lumps welghmq about Zoz.kw. ich they
manufacture at present. Mr. Loiseaudescribed at length his process
and the machinery used for mixing and pressing into lurmps the
dust and the pitch, of which the fuel is made. . .

Prof. J. E, Denton's tests shew :—1at. That the Loisesu Fael evapo-
rates more water to the pound of coal than ordinavy anthracite ;
that the quantity of ashes is smaller; and 3rd, taat these ashes con-
tain no c‘linkors. Mr. Loiseau demonstrated its insolobility by thel
exhibition of spocimens which had been placod in jars of water. The
specimen of Mr. Loiseau’s fuel was found intact and the water clear.

n the consumption of the fuel in the grate no offensive odour could be
deteoted, and it was noticed that the Iumps retain their shape while
barning and threw off a great amount of heat.

Mr. Ashburuor presented s memo relating to the maps and sections:
of_the Aunthragite Survey. .

Prof. L. M. Haupt presented a short descrintion by John C. Traut-
wine, and W. E, Babbit, of the floating drawbrideo_at Rouses Point,
and also a drawing, vith notes, of a wooden arel bridge across the
Qeneses River below Rochester, of 352 foet spaa, 54 foet rise, whiok
failed by desconding at tho haunches and rising at the crowa,

Dr. R. Axous Surr, F.R.S., road before the Manchester Literary
and Philosophical Society ** A Noto on tho Develoli:enc ot Living
Germs in Water.”” Tho process employed cannot be too generally
kuown, About 24 per cont. of gelatin well heated in a little water is
mixed with the water to be tested, and the mixturs forms a trans.

rent mass. If any organisms are developed they do not fall to the
om, but become visiblc a3 spheres of activity, which remain lon|
a?d oa.xlr go'olosely g!;s&r{cd. 3 is maees‘ted. 'tl.!l:lu.t :ggrtgmph: g)’
ese globules may on and beoome a Yi ‘mad;
ustare when the water has active organisms in it




