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THE NEW POST OFFICE, MONTREAL.

‘This extensive building is being erccted by the Dominion
Government on the site of the old Banque du Peuple, St,
James Street, coiner of St. Frangois Xavier Street, and adjoin-
ing the Montreal Bank. The foundation was, it will ba re-
membered, lald by the Hon. the Miaister of Pablic
Works. The stracture is to kare 120 feet frontige on
St Jumes Stroct, and 92 et fiontage on St. Frangois Xavier
Street, the whole being built of Montreal grey stone, the in-
ternal faces having an air space and Lrick lining for protection
against dampness,

The fagade on St. James Street will have an imposiog ap-
pearance, the groun ! floor story baog in the Doric -tyle, and
the second and third stories having full carved Corinthian
columneg, pilasters and window dr ssings of arich design. ¢ n
St James Stiect front there will be an arcade or portico for
summer and wintir ¢ itrance, with the latest improvem:nts
for the convenicnce of the public, with letter and paper slides
inside und out of the bui ding. The fagale on St. Franguis
Xavier Street will be in keeping with St. James Street front,
tnis fagade h iving Curinthian pilasters, and beiag finished in
every otler respr et rimilar to the man feort, The other froots
will be of & plan r character.  The top cornice for the two
prindip.l f outs is of a rich finish, with ornamemal fu ia with
paterag, dental blocks and carved modi lions with panelled and
moulded top finish to the roof.  Th- roofas well as the towers
wiill be in the Frodh style, with crescent work lor top finish ;
the centre or main tower terminating above the Mansard roof
with a cornice and cresti g work, will have a clock <hewing
three faces. This clock will have scroll und ornamental ficish.
The angle p de-tals above the cornice includiog returns, as
al~o chi nney stacks, will be highly moulded and fimished with
top finials. . The main lucarnes or dormer windows includiug
the circlar rooflights, & -, will be of a neat style, giviog an
imposing appearance. The interior will be finished in keeping
with the goueral design, and will have the latest and mostap-
proved awrapgements for the public, and the Post-Office offi-
cialsand employets, There will be strong fire-proof safes for
all documents, letter , papers, &c., and hydrants and hose will
also be provided in the buildiog.  ‘I'he ba cment story will be
occupied by the newspapers and mail-bags department, also
keepers' apartments, cual cellars, furnaces, &c., &-. ‘The groun 1
or prindipal flvor, will be otcupied by the Post Ofice depart-
ment, incluling Post Masters' offices, Assistant Post Master,
&c, &c. The sccond story will be uccupicd by Pust Office In.
spector, and others, leaviog a third story to be laid out here-
after ag occasion my re juire.  The contractors are Messrs.
Allord & Dufort, and thearchitect is H. M. Perrault, Esq., of
this city.

THE MEASUREMENT OF FLOWING WATER.

There is probably no point which has occasioned more dis.
pute and litigation than the conflicting rights of persons
entitled to take wates power, in certain proportious, from a
common source, where the demand exceeds the supply. The
experiments, conducted by mathiematicians and philosophers,
have bevn, many of them, conducted on a small scale, and
the results are not regarded as entirely conclusive, as the
causes of contraction and other phenomena ina vein of
water an iach in dinmeter would hardly bear the same pro-
portion to the waters of a river discharged through a sluice.
As a consequence, persons haviug charge of latge works
have endeavoured to form rules based on their own experi-
ence  BEoglish eugineers, on their own account, have made
many exputiments to determine the difference between the
theoretic discharge (romputed by the laws of gravitation)
apd the actual discharge, as> modified by friction, lateral re-
tardation, reaction of adjacent fluid, aud other causes of
diminished velocity and  volume, and consequentiy of
quantity. The Fiench Goveroment also, sume twenty-five
years ago, appointed a commission to determin: the
question, and claborate experiments on a very extensive
suale were made by competent cengineers, and the results
of these experiments have bruught the question within narrow
liouts.

In the ¢ Philosophical Transactions” of the Royal Socicty
of London, we have the following conclusions, wiuch bave
been deduced from the experiments just referred to : 1. That
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the quantities discharged in equal times, arc as the areas’
orificee. 2. That the quantitivs discharged in equal times
nnder diffcrent heights, are to each othur nearly in the com-
pound ratio of the areas of tho apertures and of the square
roots of the heights. Tho heightsare measured fi 1tho cen-
tr.s of the apertures. ‘Ihe mean result, also, of suveral ex-
periments, all the openings beiog formed in Ubrass plates
120 of an inch thick, showing that, for round, triangular,
and rectangular holes, the average of the numbers showing
the proportion, between tho theoretic discharge of the water
calculated as a falling body, anl the actual discharge as
measured, was G 1, and for the rectangular holes it wis 6.
It has also been found that the effect of gravity may be re-
presented by 64 feet 4 inches, or 61 3 —that is, the height in
fecet through which the body ralls, being multipued by 64 3,
will give the square of its velocity in fect per second, For
the actual discharge per second in cubic feet, multiply the
product of the altitude or heal of watcer in feet, the area of
the orifice in squars feet, and the timz in scconds, by 643,
then extract the square root, and multiply by 6. It is found
also, that with small orifices the effect of a high head is to
contract the vein and to dimiaizh the discharge, so that the
neacer the orifice caa be brought to the surface, aad yet the
water be kept running with a full stream and without causing
any eddy or dopression of the surface, the greater will bs
the discharge. Bat with larger apertures, as, for instance,
one with 3} feet in length by 1§ feet 12 width, or 5§ square
feet of area, the discharge increases with the increase of
heal.

As to the discharge of water from open notches in dams
it is found to be equal to 3 of the discharge from an orifice
of thc shme size with a tull stream under the same head.
The proportioz between the theoretic and the a.tuat dis-
charge from the opea notches varies with the depths, the
factors used being less with the greater depths. Aa Eag-
lish handbook of tables gives 214 cubie fect per munute ay
the quantity which would rui over every foot in width of a
regular notch 1 foot in depth trom the water's surface. The
amount discharged depends very much on the form of the
notch >r aperture. A plain rectangular notch, cut with
square edges in a three inch plank, will discharge very
much less than one which has its inoer edges bevelled or
rounded off in the parabolic furm of the contracted stream or
vein of water. 1f the aperture be small, the difficrence may
amount to a fourth of the whole quaantity. Care should aiso
be taken to form the wing-walls to sluices with curved or
trum et-shaped approaches, conformed to the patural cou-
traction which may be produced by the overflow or sluwe
way.

’J).:o obtain the quantity which passes through a parallel
channel in & given time, the scctional areas should be mul.
tiplied by the mean velocity, the latter element being ob-
tained by adding the vclocity of the water at the sutface and
that at the bottom of the current and dividing the sum by
two. As it may not be convenient, in every case, to ascer-
tain the velocity at the bottom, the mean velocity may be
determined, with accaracy suflicient for practical purposes, by
ascertaining the surface velocity in inches per s-cond
the middle of the stream, and the mean velo.ity will be
equal to this velocity less the square root of tis velouity
minus five. If, for example, the surface velocity in the
stream is cqual to 36 inches per second, the mean velotity
will be found by subtracting 5 from 36, lcaving 31, then ex-
tracting the square root of 31, which is 55, and subtractiug
this last figure from 36, giviog 30 5 inches per sccoud ror
the m-an velocity. Multiplying this number by 6V and
dividing by 12, or, which is the same thing, muluplying it
by 5, will give the velocity in feet per minute. In the case
just supposed the velocity per minute will be152 5 fect. I,
then, the water course be 4 feet wide and 2 fect deep, the
amount of wa'er discharged per minute would b 1525 x8or
1,220 cubic fect.

When the overfall is a thin plate, it will discharg : a greater
proportionate quantity when the stream is only ne iach
deep than with greater depths. When the overfall is o two
inch plauk, the flow of water is more retarded, a greater he !
i3 requisite, and the maximum discharge 18 given by & head
of scven inches. When the length of the overflow plankis
ten fect, the coefficient is greater with & depth of five nches,
and when wing boards are udded, causing the stream to cou-
verge toward the overfall at an angle of 64°, the cocficient is
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greater even when the head is less, showing the utility of
proper wing walls on sluices.

To determine the height of the waterfall in a vanning stream
a small temporary dam, unless one exists, must be made, so
agto secure 8 still surface, Take two poles sufficiently long
to reach from the bottom of the water to the required line
level. Make a plain mark or notch on both sticks, ata dis.
tance from the upp.r end equal to the distance of the intend-
ed line level above the water, marking that distance in feet
aud inches. Push the poles down through the water iato the
earth at the bottom until the notches are both at the level
surface of the water, care being taken to have the poles
plumb and at a couvenient distunce apart. Sight across the
tops of these two, and set as many more a8 may be desired to
run the lino of level to the desired point, and the tops, being
ranged accurately by the first two, will show a water level so
many feet above that of the water. It is estimated that this
is & more accurate way than the use of the ordinary spirit
level.~DBoston Lamber Trude. .

CURIOUS STORY OF A QUICKSILVER FIND.

The Californ‘a Borax Company once had a good businers in
bor x and sulphur, but the competition of other and more
availablo ficlds gradually drove them out of the business, and
for the past five or six years the California Borax Company
has rested from its labours at Borax Lake. It has preserved its
organisrtions anl its property, and yet was held at little
worth by stockholders beyond the value of the real estat- and
the priviliges owned Ly the company. During the renewed
search for quii ksilver, stimulated by the recent advances in
the pric- ot the urticle, the lucky thought struck some one to
assay the dark porous, coke-looking rock which covered much
of the ground of the Calilornia Borax Company. The result
of that first assay was so encouraging that other samples were
assayed, with still more gratifying resolts.

The facts were made known confidentially ooly to seven
capitalists aud frie 1ds, who made the California Borax Com-
pavy an offer f_r their entire property. During the negotia-
tions nothing was dropptd which could put the Borax Com-
pany on its guard. On their side they had what they once
believed astounding wealth in borax and sulphur, but these
dreams of perpetual dividends had been dissipated for years,
and an offcr equivalent to 10 dollars a share for the stock all
round seemed a very good chance of washing their hands of
an unproductive property.

The sale was completed to the entire satisfaction of the
vendors ; but no sooner was it concluded than they learned
that they had sold for a mere song what is believed to be the
richest and most promising quicksilver mine in the world.
1t is needless to say there was much dissatisfaction on onc
side and corresponding elation on the other. ‘Those who were
out thought that the * ins ” should have given them a show,
and the “ins” said that the Borax Company should have in-
formed themselves of what their property was worth—the old
compavy could not expect the lucky finders of the treasure to
go to the directors and say: “Gentlemen, you have quickeilver
at Borax Lak:, and are neglecting a fortune.” To make the
Iputter more vexatioug,some of the Borax Company have been
intimately connected with quickeilver mining, and ought to
have made the discovery themselves, but do not appear to
have given it a thought,  Yet, where there were large quanti-
ties of borax, of sulphur, of soda, soda springs, and medicated
waters, was not the unlikeliest spot in California to look for
cinnabar.

The sulphur banks are found to contain, by assay, forly,
fifty,and in some cases sixty per cent. of the valuable liquid
mctul, The assays of ore, taken almost promiscuously from
chunks of the material of which these banks are composed,
yield more than the selected ores of the New Almaden ever
did even in its best days, Add to this, that the prices which
now rule in the quicksilver market are double, or more than
double, what the New Almauen got for its production when a
little of its stock was a small fortune, Two car loads of this
sulphurous ore have been brought to San Francisco, and will
shortly be reduced, which will solve the last problem. Can
the are be easily reduced, or is it rebellious? The assayers
and analysts say, that from the facility with which it assays,
so far from being rebellious, it will, in their judgment, prove
as easy to work for quicksilver ag it is for sulphur. The new
owners sre in high spirits, and will, as soon as they have
satiefied themselves with the preliminary experiments, erect
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first clnss  reduction works, furnaces, etc, and go into the
business on the largest scale.

The prospect of a large increasc in the production of quick-
silver i8 good news for mioers, especially American miners,
for unless new and important discoveries had been made,
either the busincss of silver mining must stop at its present
Jimits, or the price advance to that point which would prevent
all milling of low grade ores. This question of quicksilver for
the tuture, says the £os¢ of San Francisco, is onc that has
harragssed the miners for years, and during the past fow
months the advance in price has made it assume the most
formrdable proportions. 'I'he guestion of who is tho selleraad
who the buyer is secondary. 'The fact that hundreds or thou-
sands of tons of ore yielding from forty to sixty per cent of
metal are lying in loose banks in Lake county, ready for
shipment to ary reduction works that can resolve them into a
merchantable article, is the important fact. New Almaden
only produced 11,042 flasks in 1873, and New Idsia and the
Redington 11,708 flasks between them. All the other quick-
silver mines in the State, including Cerro Bunito, San Luis
Obispo county, which produces ahout fifty flasks per week, do
not produce over 500 flasks per moanth. The New Almaden
yielded, in 1865, with forty-seven per cent, orc insiead
of five per cent,, which it is now working on 47,194 tlasks.
If the Borax Lake answers to its present promses it will,
when fully developed, and the requisite works erected,
yield 100,000 flasks 4 year, and be a far mote valuable pro-
perty than all the present quicksilver mines ia the world.

The ares of the Borax Company's estate, which it has now
parted with, is 4000 acres, well wooded, finely watered, and
with nine miles of frentage on the lake. There are mabny
buildings on the ground, but most of them have gone to
wreck for want of occupation. 'Thy site is very beautiful for
residences, hotels, and sapitaria, and when the mining busi-
ness makes ample returng, there is no doubt the company
will build up a town that, while profiing by the busioess of
the mines, will become a pleasant aund fashionable resort,

It may be reme;mbered that some years ago the American
baby jomper att acted considerable attention in Iagland,
becomting rather popular with many people; but one after
another of those worthy gentlemen whom one does not like-
to have to sce professionally, but to whom one tlies in sick-
ness, pronounced against it, and its popularity fled. A few
weeks ago, however, Mrs, Catherine Tardy, of Paterson, New
Jersey, applied for a patent fur what she calls an ¢ improved
baby-exercising corset.” Her account of the invention is
thus worded :—~¢ T'his is a device which will enable mothers,
nurses, aud others having the care of children to let them
exercise by moving their limbs without creeping about the
floor. It comsists of an improved baby-exercising corset
formed of two parts, connected in front by a cord or lace, and
in the rear by cords, straps, or ribbons, and provided with
long loops at their upper edges. The long loops enable the
attendant to support the child while standing in an ersct
position.” Ofcourse, like all inventors, Mrs, Tardy hopes to
make a little fortune out of her device; but from what we
know of the medical profession, though lazy nuiws may
approve of the corset, the gentlemen of the mil and draught
will ignore the nurses, and try to protect the rising generation
from compressed lunygs and bandy legs.

Br a series of experiments Mre, Robert Huat has succeeded
in proving that hcat dovs not continue increasing in propor-
tion to depth. Down to 100 fathoms 1t certainly does so, to
the extent of 1 deg. for every 50 ft. But in the second 100
this falls to 1 deg. in 70 ft.; and in the third to 1 deg. in 85 ft.
1t follows that siance great depths do nnt necessarily involve
excessively high temperature, coal working can be carried on
below tho level previously considered possible, This is
practically proved at Charleroi, in Belgium, where coals are
won without any difficulty at the stupendous depth of $000f¢,,
or about three-gquarters of a mile, By iucluding the quantity
remainiog in our coal fields down to that level, the supply
would probably be sufficient to last for another 1000 yeurs,
even at th: present rate of consumption. But it is quite
possible that before long considerable saving will result trom
more economical methods of burning fuel. The quantity of
coals required to produce a ton of pig iron fell to 51 cwt. in
1872 from 60 c¢wt, in 187l—-which implicd a saving of 9 cwt,
perton on a total production of nearly suven millon tons,
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STEEL PEN MAKING.

The manufacture of this most useful articlo is quite moderan.
No rescarch has yet discovered that any of the nations of anti-
quity ha i anticipated Birmingham in making the discovery of
how to cunvert a pieco of stee! into a pen as flexible and freoin
action as one made of the fuather plucked from the wing of a
goose The ancient stylus was doubtless made of metal, but this
was a far uifferent instrument from the steel pen of to-day. The
steel pen, i8 as it were, a thing of yosterday. A few years
cover its introduction and its history, its rudimentary stage, up
to its present stato of comparative perfection. It was in Birming-
biam that it first became known, aud this town is at the present
tune the great seat of its manufacture. It is, in fact, a special-
ly Birmingham industry. 1n an introductory articlo, we gave
the brief history of its invention and introduction, and we now
propose to explain the method of its prodaction. For this pur-
pose we select the well-known works of dlessrs. Hinks and
Wells, of Buchingham Street, and with our readers’ per-
mizsion, will act as cicerone, and describe for them the many
processes through which this usefnl and extraordinary cheap
article has to pa-s before it is fit for the market,

The works of Messrs. Hincks and Wells are large and com-
modious, and occupy the four sides of an irregular quadracgle,
with a splendid frontage to the street, We first entor a shed
on the ground, in which we find a large quauntity of steel
sheets, some 18 inches broai, and 6 feetlong. Thisis the best
kind of Sheflield steel, and comes from the famous houss of
Jessop. The first process is to cut this into slips of the re.
quired width, varying from 13 to 41 inches, according to the
length of pen to be made from it. This was formerly done by
hand-ghears, of the ordinary kind, and exactitude could not be
telied on, But Mr. Hincks soon discovered a method of acquir-
ing (his, and provided a shears by which it has been secured.
He bas since adupted this invention so as to be worked by
stcam, and now the cutting is carried on with equal rapidity
and certainty, In the power-worked shears a provision is made
by which any accident to the cutter is rendered impossibls. At
front of the shears is placeda s’igh'ly raised metal bar which
which prevents the workman from pushing the sheet of steel
uader the cutter so near the edge as to endanger his fingers.
No workman has had a finger cut since the introduction of
this machine. The strips thus crt are placed in boxes of cast
metal, snd then put into a «moffle,” in which white heat i3
prod .ced, and the slips are thereby praperly annealed. It
takes about twelve hours to effect this. The slips are next put
into r vol.ing barrels, and, by being rapidly turned round, are
denuded of 51l superfluous matter, as the scales produced by
anncaling and any rough edges left by the shears. From this
operation they are taken to the rolling room, This is the
usual process of metal rolling. Each machine is managed by
aman and a boy. The strip of stecl is passed under metal cy-
lis ders, which revolve on each other, and the strip comes out
much thioner and much longer each time it passes under ths
rollere, We attempted to take up one of these strips after
it had passced through a machine, but were glad tolet it drop
agrin, or we should have burnt our fingers, although it was
was quite cold when it was put in  Fach strip passes through
eeverul differently graduated rollers until the metal is of the
precise thickness, or rather thianess required. Some of these
18.inch st ips are rolled out uuntil their length has increased to
pearly 6 f2:t.  We give an illustration of this process.

The rulled out strip is then taken to the ¢ cutting-out room.”
This work i~ done by women who sh before benches on which
are placed the cutting-out presses. Tho strip is passed rapidly
under the press, and a bit of flat steel in the shape of the fu-
ture pen Iz at each movement cut out, Two pens are cut out
of the wid %1 in a sort of uovetail fashion. Some estimate may
be formec « £ the speed with which this work is done from the
fact that a , nod worker will cut out 200 gross, or 48,800 pens
aday. But ~ven this speed is not s-fficient for the increased
demand, and Mr, Hiacks has invented and introduced a ma-
chine, which is worked by steam, by which the number of
pens cut out at once is doubled, and the speed considerably
more than doubled. It is pleasant to wutch the quicknessand
accuracy with which this most obedient “slave of the pen”
works cut the intention of his masters, The bits of flat metal
thus produced arc called * blanks,” and are next taken to the
picroing-room. Here, again, women are the workers, and
hand-presses the machines used. Each ¢ blank ” is separately
placed on a stecl die under the press, and by the usuval half.
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c}rcular pull the tool is pressed into the ¢ blanks,” and the

side slits and tho ceatre, which give flexibility to the pen, aro
cut at one and the same stioke.

At this stage tho very niture of tho steel has to undergo a
change. It is now soft, and capable of beinz bent into any
shapo. Before the next operation of bringing it nearer to a real
pen cau be perfiyrmed, it must howover be made softer, and its
present pliancy be considerably increased. It is, therefore,
sont to another department, placed ie a burniog hot oven, and
ouce more aunealed, All this the much suffering pen eadures
with the utmost complacency. As soon as the process of extra
coftening i3 done, the piercod, flat bits of steel aro taken into
the # murking room.” This process has been well described
by the hand of a master, ¢ Proceeding,” he says, ¢ with these
softened pens to the ¢ matking room,! tho ear of the visitor i3
aroused by a continuous volley of sharp heavy sounds. An
animated sceno prescats itself.  Tpon each +ide and down the
middle of the ryom are arranged o multitu {o of young women
at work, each of whom raises a weight by the action of the foot,
and suddenly allows it to fall on the pen. The rapidity of this
process is equal to that of cut blanks, each girl markiog many
thousands of pens in the day, When it leaves the hand of this
operator, the beak of the pen is stamped cither with the name
ot a retail dealer at home or abroad, anational emblem, a piece
of questionable heraldy, or the representation of some notabil.
ity, foreign or domestic, according to the fashion of the day.
The distinctive marks of this manufactory number about
7,000."”

! Up to this time tho future pen is only a flat bit of steel, with
side slits, centre perforation, and mark, stamped upon it. It
has next to tako the shaps of a pen. This is called ¢ raising.”
Each pen is placed in a groove under a hand-press, anda con-
vex tool of the required shape pulled down tharply onit, It
is thus forced into the groove, or mould, and comes out in one
of the infinite forms in which puns are now made,

Still it {s not a writing instrument. There is no slit in it, the
nib is ono solid bit of stwel. B:fore this most important oper.
ation caa be performed the nature of the metal has oace mote
to Le changed. It his to endure annther ordeal of heat. From
soft the mctal has beforc been made softer; it has now to be
tthardened,” and then to be « tempered " before it can be sub.
mitted to the delicate manipulation ofslitting So having been
cut, side-slitted, marked, and raised, they are again taken tothe
muffle, Hete they are packed in small round iron boxes, shut
in, thrust into the oven, heated to & white heat, quickly pulled
out again, and then pluaged into a bath of oil. When taken
out of this unpleasant place the poor bits of steel are as brittle
and fragile as so many bits of gla:s. You can crumble them
up between your fingers as easily as a Rupert’s drop This of
courss has to be completely changed, and the pantomime has
to undergo auother transformation. This poor bit of fragile
steel has to be ¢ tempered,” made pliable, tlexible, and elastic,
So now, atter being thoroughly cleansed of the impurities of the
oil bith, a largc number ars emptied into an iron cylindrical
vessel, and placed over a fire. A boy turas it roucd, and a man
standing before the wmouth-end of the vessel, stirs the peas
when neces:ary as they arc carried rouad and round by the
motion. This isonc of the prettiest actions to watch in the
process. You seea pecfect transformation taking place under
your eyes; for under this action the colourlcss bits of metal as.
sume many of the tints of the rainbow, and ave turaned eithera
bright bronze or a lovely blue, according to the tint they aie
to have when engaged ia their mission of peace.

Still they are not ready for «slitting.” They have to be
“cleaned ” and then # ground.” The cleaning process is ef-
fected by placing them in large tin cans, with a little sawdust
mixed with them, and then turning them rounnd and round by
steam  Of course the action of the pens on each other, with
the help of the sawdust, produces the desired effect  This pro-
cess iscalled “scouring” It hasnow to bs ground. Every
steel pen has to be ground before it can be slit. “If,” said Mr
Hinks, as he showed us this prosess, ¢ you were going to make
» quill pen, you wonld, before you made the siit, scrape it on
the back, with your penknife,” Grinding does for the steel pen
what this scraping does for tha quill, It makes it ready for
the «sglit,” This grinding is done with almost unexampled
rapidity. A girl takes up the pen by a pair of nippers, holds
it over a small revolving wheel, called a #bob” and covered
with leather and emery ; andalmost before we can see the pro-
cess it is ground in two ways—one across the bick of the pen,
and another from the top to the point. This important part

{March, 1874.
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of the work done, our pen is at last ready for the process of
slitting.

Our illustration will afford 8 much more graphic idea of the
process than words can give. Although so important in its re-
I sults, it is one of the easicst and lightest parts of pen m&king.
! The utmott accuracy is required, but this is secured by the

tools, which are nade with mathematical precision. ‘Lhe girl
| at cach press has simply to place the pen in thegroive, to give
| the pross handle o light pull, the tool deecends, und the penis
I 11it. Now the pen is complete, After passing through more
' than a dozen changes in its curious career, it is now a perfect
I instrument, which will obey the will of the legislator, make
I permanent the ideal thoughts, and give to the ! airy nothings,”
' as moulded by the imagi: ation of the poet, a ¢ local habitation
! and a name —is prep ired, in short, to perform its wondrous
" art in that development and progress of the world which we
| rightly namne civilisation.
I The pens thus finished, as far as their making is concerned,
' have uow only to be sorted, according to their quality, carded,
' or put in toxes of a gross each, and then packed and sent to
| their destination through the diff reat parts of the world, It
| is very rare that pens are carded now ; the favourite and most
| useful method of packing is in boxes, aud a gross is weighd,
! not counted, and so uniform are they in substance that the
l number and the weight invarably ag.ce.

Weo have now given a brief description of the various pro-

l cesses through which every pen has to pass before it reaches

the public a veritable stecl pen. It is matvellousthat an arti-
\ cle which requires such carcful preparation can be produced at

such exceedingly !ow prices. [t is estimated that somothiog
! Tke £3 00" worth of pens are ma 'e in Birmingham every week.
I Upwards of 4,000 persons are employed ia the trade, and mil-
lions of grosses are made ina year.

In the mwa .ufactory we are now visiting the utmost care is
taken of the health and comfort of the workpeople. The works
were specially built for the trade and the kindly forethought
of Mr. Hincks bas introduced every modera improvement in
the arrangements of his var ous departments. Long before the
Factories Acts were passed their most imporiant provisions
had been adopted and cacried into practical cffect. The niae
hours movement was long aunticipated, and the hours of Ia-
bour reduced to that now general number for a working day
' Tho rooms aae large, lofty, and airy, Mr. Hintks baving per-
| sonally attended to and” made provision for the ventilation of

cach room. Tnis difficult problem has been successfully solve.s
by the introduction ofa blow-fan, which is worked by steam,
i The hot air is by this instrument forced into a large tube at
the top of the room, and thence carried outside the building.
Thus an even and pleasant temperature is secured. 1 he same
provision has been made in the anpealing and tewpering de-
purtments, aond in that part of the works, where, in conse-
quence of the materials employed, peculiarly offensive smells
were, and still would be, produced but for this provision, the
airis (lear and comparatively pure. In ore case this result has
been efiected af er much thought, trouble, and many exieri-
ments. In a sort of chimney ttack a large blow-fan has been
plac d towards the top. ‘The immense action of this fan forces
all the bad hot air ont of the shop, a sliding di r is chut, and
| the men work in comforé in a departmer.t whic -eplete with
norious and deleterious cfflavia, So great wan 1he effect form..
erly produced vy the acid vapours th.t their watch cases b.-
came quite black aud their watches spoiled by its malign in-
fluence, We thought what must have been tue coadition of
the men’s lungs when breathing such air.  Thanks to thiscam-
i ful foresight, we, althouph strangers and not to the maaner
born, felt not the slightest. inconvenience while remaining ia
this department. 1t must also be remembered that an #nor-
mous number of young women are e.nployed in suth rooms as
those use for cutting out, grinling, and slitting, and but for
this system of complete ventilation much injury would be doae
to their health and well-being, When Lord Napicr of Magdala
visite | these works the coolneas and purity of atmosphere in
these crowded hives struck him as one of the most remarkable
successes of the proprictor, and elicited his frequent and hearty
admiration.—Iron.

Tk Pembroke Qbserver says :—Mr. Juhuston has completed
hiz survey of the southern site of the Ottawa, and is now
prosecutivg & similar survey on the north side, with a view to
ascertaining which is best adapted for the location of the

proposed canal,

|

GUATTARDS PNELMATIC TRLLEGRAPH. ‘

We illustrate in the engraving on page 363 n new system of
pncumatic telegraph, now being introduced tnto Englaad.

Very little explanation is required to render the construction
of this very eimple and cfiicient apparatus iutelligible. Too
principle involved is that a little bellows i+ provided, through
which a small puft or spurt of air, to use the inventor's words,
may be sent throngh a pipo. At the end of the pipe is tixed
a smoll elastic bag of india-rabber, very thin; this bagis
lightly compressed between two plates by asmall spring, when
the bellows aro closed the little bag is distended and forces
the discs apait. Onv of the discs is«upported ora lever,
which efther canses a hammer to strike a bell, or a small cs-
capement lever moves, which at each motion pushos a wheel
overone tooth, aud thereby advances a hand one lotter ona dial.
‘I'he result is that for every stroke of the fittic bellows the
haud moves fr.m one lctter to another, and thus a message can
easily bo epelt out. An ingenious key or cock is nsed, which
answers the purpose of a telegraph shunt.

Fig. 1 shows a small domestic apparatus constructed for
houses and distavces in gencral not exceeding 175 yards, it
must be attached to the wall or partition by means of the
screws X. It contains no clockwork, and the key B has four
movements ; two to th - sight to werk the bell, de., one to give
a signal and one to rceeive it, and at the same tim * to place the
hand of the dial on the cross, and two to the left i.e., one to
send a message and one to receive it.  The ordinary position
of the turning key B is always on the point d of the plate bear-
ing the inscription receiving bell.  'The person who is going
to send a message hus first to place B of his instrument on the
point ¢ of the plate bearing the inscniption transmitting bell,
then by m ving the handle € of the belltows from the right to
the left, ho sends a current of air throukh the conducting tube
in o the instrument in conwnection with his own and makes
the bell of the former ring. ‘Then he has to place the turn-
ing key B at once on the point d of the plate bearing the ins-
cription receiving bell, and by the rioging of Ins own bell he
will be inforined that his correspondent is ready to receive the
message.

Fig 2 shows the interior of the clockwork intrument, cis
the bellows and ¢ the handle working them. The mechamism
for receiving signals consists of the branch tube m, terminat-
ing in an enlarged head, over which a very thin membrine or
diaphragm « of sheet india-rubber is stretched  This mem-
bra ie closes the end of the tube m und becomes inflated, each
time the air in tube ¢ is compressed (tubes Land m bring in
communication) by the operatur woiking the bellows of the
instrument at the distwmt station.  The movemeuts of the dia-
pbragm are transmitted by means of 4 rod n terminating at
one end in a disc bearing against the diapbragm £, and abut-
ting at the other extremity against the projection o ot the an-
chor escapement, whereby the latter 1s actuated and the needle
is rotated step by step over the dial. ¢ is a diaphragm closing
the end of tube p; and ¢ is a rod sinular t) the diaphragm z
and rod 7 above described, the rod { being made to abut
against a detent, controlling the arrangement of alarum or
bell-striking mechanism, so that on the detent being rused
the mechanism is released and the alarm sound &, ‘Phe detent
is operated (tubes ¢ and p bemng in communication thiough
cock A) by the compression of tie air in tube {, produced by
the instrument at the other station.

Fig. 3 shows two cluckwoutk instruments combined. The
distance between them may be as much as 400 yards, The
arrangement js very similar to that just desunibed, the pneu-
matic bellows, however, starting and cheching & tran of
wheelwork driven by a spung or a weight, 'The clockwork
assists the effect ot the air considerably, and makes the mo-
vements of the muchanisin more sensitive.  The key B has
two movements only e, one to the right suited to give and
and to receive the signal by the bell, and one to the 1.t for
sendiog and receiving the message.  The normal position of
the key B is on the plate beanng the inscaption ¢ Bell;”
the call having been heard and responded to, 1t is to be turn-
ed on tuc plate bearing the inscription * Telegram.” By
working the handle C of the bellows, the hands on the dials
of both instruments in correspondence are made to move simul-
tancously, thus transmitting the message.

Fig. 4 sbows an adaptation of the system to hotels, For

this purpnse the principal apparutus is constructed in such a
manner ag 60 indicate oin the table E a given number of cy-
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THE MANUFACTURE OF STEEL PENS




Sarch, 1874.1 AND MBECHANICN MAGAZINE 363

pLTTp— -y > e Y r T v - - 2 ™Y
et

oge wind 996)— HIVUDFTHL OILVINIYNG SIUVILLVAD




364

THE CANADIAN TATENT OFFICE RECORD

{March, 1874,

phers or names, which refer to the places with which w corres-
pondence is estabhshed 1t containg a dial instrument without
clockwork, and s connected with the various dial instru-
ments of the corresponding stations by means of conducting
tubes. These instiuments witheat clockworl  serve fur dis-
tances not eaceeding 150 yards, by substituting instrumcnts
with clochwork the distance may be increased to 4uu yards
According  to our drawings, twelve stations, No. 1 to 12, «an
be connected with the bead oftice, and each of these stations
can stnd messages to and  receive same from the latter.  The
belt of the pnincipal mstruinent serves to call the attentien of
the attendant at the haad oftice, and whilst it is ringing the
number or name of the stativn from which the call was issaed,
appraig mn the blank square of the indicator E. The key H
serves to muhe the number disappear agam if the correspon
denee has come to an end, and revpens at the same time the
cemmunication of tne bell Do In case no currespondence is
carried on, the position of the hey Fois on No. 0 on the plate
G. Assoon as aall by the bell has been reccived, the key
F has to be turned on to the number correspunding with the
one which appeand in the indiwsting table E | thus the com-
munication between the dial mstrument of the head oftice and
the station whence the call issucd is established. The first
correspondence having come to an end the attendant at the
head othice has to turn the key I on to the number referring
to the next station having called, and by working the handle
C of his instrument i1ndicates to the same that he is ready
to receive the message.  In order to prevent the hand of bis
dial moving whilst this signal its ttansmitted, he has to press
the knob B.

Fig. 5 shows an ingenious adaptation of the system to the
ordinary recording or printing telegraph mstrument It con-
tains clockwork which must be wound up by mcans of the
key J. The clockwork serves to put the bell in motion to call
the attention of the attendant and to draw the strip of paper
on which the figures are printed.  The lever B serves to give
the sigpal of call to the opposite side on transmitting a mes-
suge, and in order to send the message atself, The despawch

wholc number req ired for the machine actually in sewing or-
der up to about 169, or all complete with the stand, close upon
200.  Cf these 130 distinct picces twelve only were plain irun
castings from the fuundry, requiring, however, very numerou,
cuttings and hapings Lefore they were ready to take thar
place. Forty pieces more were screws, all varying in shape aud
size, according to the duty they were to perform.  Theirma.
nufacture was & most curious and important part of their worl,
accomplished by means of special touls, not kuown, «xcept 1g
one other kindred establishment, to exist on this side of the
Atlantic.  About furty more pieces were punchings from bt
metal, cither brass or steel, viry many of them atterwanl,
pressed into peculiar shapes, and receiving more or less ma.
chinery to suit them to 1o purpose. About two doz2n niure
pieces coursisted of pins, & part of which, under the technioal
name of studs, formed the bearings of rotation in the sewing
machine , for wheels and levers were also among the moust
difficult and most interesting portion of their werk, requiris,
alsc spucial tools kuown only to themselves and one or two .
tablishments in Europe. About a dozea stamped forgiug-, re-
quiring al:o the importation of special stampiog machines fur
their manufacture, went through a great variety of operatiuns
before they were fitted to join with the other parts in makivy
the whole machine The weight of the machine in ordinary
family use, without the stai d, was 18 1b.,, of which 14 1b, wag
taken up by the foundry castings alone—twelve in number—
leaving, thercfore, the remaining 4 1b. to 148 different pieces
of metal These were all manuf ctured within the walls of the
company’s works, in lots of 10,000, 25,00, 0r 50,000 ata time,
by means and appliances which enabled them to turn th m
out far better and far cheaper than they could order them clae.
where, the quantity required by their business being such 4
to justify their obtaining plant and implements necessary fur
the manufacture, In sgome smaller 1 ieces the consumption Lat
been koown to reach 30,000 or 40,000 per week in the mo.
ll}:cr establishment in Awerica, 8ad in needles far more thau
that.

Of the 130 distinct pieces comprising the machinv itself, they

is transmitted by nhgures according to the Morse alpbabet. The | enpumcrated 915 separate operations to complete them for the
hnes and dots composng this alphabet arc produced by | hands of the iuspector before they were put together in the

pressing the lover B, and by keeping 1t down a longer or shorter | form of a complete machine,

The whols system of gauing

space of time; for nstance, a short pressure produces a Cot ¢ their work when finished, so that all the parts of a kind mught

and a prolunged onc prints a hine.

In order to obtan an ex- | be interchangeabie, and the difterent parts might go togethr

act division and print of the various figures some practice 1s ) When talen at randum without spedial fitting by haud, wasan-

of course necessary By pressing the knob of the lever B, jets
of air are sent through the tube L into the receiving appara-
tus. causing thus the lever Cto act. A pressur  of the strip
of paper agamnst the primting wheel H causes the wheel b,
wet withathe pninting s, to produce the desired figures. In
order to set i mouion the dockwork, which serves to unroll
the strip of paper, the hand:e K must be turned to the nght.
‘I'he hey D must be placed on Transmitting or Recenving, ac-
cording to the me o e, te,, if one is to be sent or recerved.
‘I'he normal position of this key, when the instruments are not
in usc, is always on Receving.

We may add in conh lusion that we have seen these instru-
ments at work and that they appear to us to fulfil the antici-
pations of the mventor. They are really ingenious and well
thought out. The Alexandra Palace is to be fitted, we un-
derstand, with a complete set for communmication with the
stalles, a distance of 780 yards. Mr. Guattarni is a gentleman
who has devoted many years to the study of pneumatic tele-
gaphy, and we venture to think that he has achieved a fair
success.—The Engineer.

PECULIARITIES IN THE MANUFACTURE OF SEWING
MACHINES,

At a gathering of the employés of the Howe Sewing Ma-
chine Company held recently in Glasgow, Mr. F. M. Tower (vne
of the ditectors) gave an wuteresting description of the process
of manufacture. After some rema ke on other mackines, he
gard the Howe Company bad always stiiven to manufacture
every component part themselves, from the wood-work in the
table, and the castings from the foundry, down through alt the
great vaitely of picces to the m st mioute screw
washer.  Inthe oidinary machine -~
about 15v distinct picces, exclusive ¢ ole or stand on which
it was worhed, and which compised about thisty more. There
were duplications of many of these which would bring the

pin, or
family use \i..re were \

other very marked Jistinetion in their system of manufacivrn
Much more so war the plan, pervading their whole establi he
ment, of gauging the work itself while in operation, and all
the very expensive apparatus, not only forrequiring wadhiacr
and stcam power to do ar much as possible of the worl., but
for confining the application of power in each instance, su that
the work should always be done at the same sp t and distan ¢
with all exactness possible. It was this beyond all disput-
which distinguished thelr manufacture from any other, and
which had becn carried further in the manufacture of th Howe
machine than in any other 10durtry whatever. Me Towerulw
pointed out that another advantage of their syat m was that at
cpabled them to employ unskitied labour throughout their es
tab ishment  Steadiness and fidelity quickly cuable t the un.
skilled labour with smaller outlay of manual «ffort and nurseto
earn far better picce-work wages than the shilled worhma,
under the rgulations of bis guild or the customs of s trade.
If the invendion of the sewing machine was a boon to the peo-
ple, the manner of making it as there carried out sas astll
zreater one, and if it could be transferred to the manutacture
of other thiogs would most assuredly make itself feit as such
| The capacity of the machinery now placed iu the large woths
of the company in the cast ¢nd of Glasgow, was stated to o tle
production of from 200 to 250 wachioes per day.

THE LUNGS OF THE ENGLISH HOUSE oF
COMMONS

Therc arc 8 good many more vaults betwixt the fou rations
of the Houses of Parliament and the floor «f the Houe of
Com uops than is drecamt of by honourablc memb r- Without
a guide it is of no usc deliberately trying to fin i the buler
room. But if he i8 1,0t looking for it, he may pe adventure
come unexpectedly upon it at the end of one of the passager
, There are bere four enormous boilers, ca able of supplying
steam for engines of the .ggregate of 480 horse power ‘.
present, there being no need or artifical heat in the Chambers,
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. scret of the ventilation of the House of Comtnons.

only onc boiler isin use, its fuuctivne being confined to the
culinary department, and to the supply of power to the small
engive that works the new ventilating apparatus 'l bis latter
isplanted i1 chamber adjnining the great vault that under-
lics the octagon hall of the Houses of Parliament 1Itis
through this vault that the supply of air for the House of
Lummons is uriginally drawn. ‘Through doors and windows
opeuing o' to the southoru squate the balwy breeze of the
Thames floats, and rushes across the hall towards a chamber
on the Iute b d side. Here it 8 faced by a broad spray of
coustantly falling water, through which it must pass before
entering the chamber, aud with which it leaves all possible
particles of undesirable dust, loside the hamber there is
uuthiug on view more strikiug thau a cotple of shifts, which,
worked noiselessly by a pair of large wheels, work buckwards
and forwards into ~omething which, if appearances were not
dvceptive, might be acorn bin. 'I'bis bin is a chamber cight
f et bigh, and extends the full Lreadth of the vault, a distance
of ihirteen fect, It is composcd of a series of bands on rails
of wood, witli india 1. Lber flaps filling down from each, and
when shut (lose fitting inside the bauds. As the shaft is
driven forward it will be observed that the flaps violently
flutter inward, as ifa stronz wind wereb owing against them,
and as the shaft returns they close firmly against the wooden
rails At the other side of the chamber there is a precisely
similar motion, the fresh air from the spray-guarded entiance
from the central vault running round hither Ly a short
gallery, and rushiog in through the fluttcriug flaps as the
shafts are withdrawn  This motion comprehends the prime
Inside
the bin is a rort of muveable but close fitting door or shutte:,
wlich travels backwards and forwards as the shafts drive it.
As they push it forward the air in the bin, haviog no other
means of eseape, passes upward through a pan.l into asother
bin preparcd for its reception  Th: closely-fitting shutter
advancing, of course leaves a vacuum behind it, into which the
outer air comes rushing through the fluttering flaps, just in
time to find itself driven up by the return of the relentless
shutter. And soall night long whilst tongues are wagging
above the almost si'ent shutter moves backwards and forwards
crughing out the air on one side only to find that a fresh sup-
ply has entered by the treacherous flaps, ou the other, and
corstently discovering that if the bin is to be emptied of air
there is yet anothier journey to be made. The airthus dexter-
ously trapped is breathed out from the upper bin into a
gallery, along which it passes till it finds itself right under-
neath the House of Comm .ps. [ birty fect above the lights of
the house shine, twinkling through the Jose iron grating of
the floor, an'd down throvgh the several iron galleries which
cross the great space. It is very silent dowa here, and we can
hear quite distinctly the voice of Mr. Synan, who is apparent-
ly demanding j istice for the Irish Natioual School Teacher, a
tlass which we ga her is expected to exist on a pittance equal
to that on whica a well-known Irieh village pastor was bheld
to be passing rich. * Qnly £40 a year,” says Mr. Synan's
voice, which at this distance is #it gularly soft. “ What can
vouexpect for £40 8 year?” (limbiog up a series of steep
won ladders we come upon the several galleries, and find in
cach pieces of ice laid on Lits of stick, By these the air
passing cools itsclf, and so enters the House of Commons
through the grating whi h extends across the breadth of the
floor and follows the track of all the gangways, but is so cun-
mungly hidden by a matting of twineshat the casual passer by,
would never guess that it was there. This is how the fresh |
air gets into the Houwe. How the vitiated atmosphere gets
out is a simpler process, and may be de cribad in fewer words.

Aloug the edge of the ceiling are panels which open upon a
space between it and the roof.  The uscd-up air rushes up and

through these panels as the spaiks fly upwards, and, conducted '
by flucs downward to the basiment, is delivered in a gallery

which ends :n a shalt that opens up to the Clock Tower, a

height of 230 fcet. Here on an open hearth a great fire

brightly buros, and drawing to t the air that fills the gallery, ;
bears 1t up the shaft and 50 into tne whiaity of space. )

I1 is said the layiog of iron upon the Grand Junction Rail- ;
way, w.ll commence at Belleville in June. The old Masonic |
Music Hall, purchased last scaon for a passenger station is |
biing fitted up as such, and thero is promise of its completion
in about six weeks.

THE NEW UPERA HUUSE, PARIS,

vur illustration va page 36u represents a view of the side en-
trance to the new Grand Upera House of Paris,  {, pon this re-
markable building, on which more than a milion of pounds ster-
hiog has alicady been spent, patoters, sculptors, metal workers,
mosaicists, arusts in fact of all kinds, have exhausted their
skill, and another monument 15 added to Paris to aseist 1o at.
tracting to it travellers of all nations,  ‘The grand statrcase or
Uescalier d honneur, now treed ol tts scaflolding and finished,
with +he exception of some hoe paintivgs by Mr. Pils, which
will fill four compartments of the vaulted ¢ iz, has extorted
admuration from all by its coheient magmheence, and the
Key-note thus struck ismaintaine 1 throughout the work.,  The
nu nber of seats provided is but 2,191, but every spectator, in
respect of #pace comfort, elegance, and causes of delight, is
treated hike & privce.

Such worhks as this, says the Huil-ter, to which journal we are
indebted for our lustration, of course within certain wide li-
mits, are wise and prontable 1vestments on. the part of « coun-
try, stimulating artsts, cncoaraging the  ogress of art, and
aftording pleasure to nuihwons.,

WATER-PRESSURE ENGINE.

The engine which we illustrate in the engriving on page 367
has been designed chicfly for working machinery hitherto
driven by manual labour in t wns and other places where
steam power is either too capensive or prohibited because of
its dangerand ot v ine nvenivnee The iutroduction of water-
works and coanduits with high-pressure water for the domestic
supply of towas has made it derirable tu obtain a convenient
m tive power for driving lithographic and printinz presses,
wood and iron working machinery, pumps for distillery pur-
poses, hoists, and othar machinery not requiring very great
power. Messrs Wyss and Stud -t point out that its application
is not limited to tow.a industrics, but that it may be used
advanta-courly in larger proportions for natural falls of water
from twenty metres upwards; at least where the water does not
contain pebhles or rough sand 1t may further be applied for
raising and forcing liquids, such as sew ige, fur (leaning pits,
as fire pumps, or for contractors’ purposes.

The cylioder of this engine is osc1llating, deriving its motion
in the ordinary way by the crank bLeing directly connected to
the head of the pivto i-rod, aud is supported on its trunpions
by fixed beari gsast in one picce, and directly connected with
the crank shaft bearings. These two double beanngs are boltew
upon a f mndatiou plate, supporting an air vessel on its after
part. They are further counceted by staye, as shown, The
cylinder carries at both right and 1eft sides flat faces turned
and adjusted truly rectavgular to the axis of its trunnion-.
Into these face- open the ports of the two water passages con-
tained in the lower part of the (ylinder budy communicating
at their other ends with the bore of the (ylinder. Adjusted
truly to them, and so held up as to be ea. - but tight against
the cylinder taces, are two boves, one at wach side, which
reeeive in the first place the water from the conduits and
distribute it by a corrcspounding port coantained in its face
alternately to the two cylinder ports, aud «ounsequently fore
and aft of the piston, A fly-wheel is provided to overcome the
dead points which occur at each end of the stroke, The water
which has performed its work is expelled by the roturning
piston back through its passage, and enturs the above-nawmed
boxes through two sepaiate ports to the right and lett of the
admission port, whence it tlows thiough suitable conduits to
the drain pipe into the sewer, or other receptacle whence it
may be used again - The sciews are used for the purpose of
setting and fixing the valve buxes in their proper positions in
reference to the cylinder ports. By means of the set screws
they are screwed shghtly up to the vylinder to make a tight
Jjoiut betwecn their faces, and still allow of free motion of the
cylinder between the boxes. If the cngine is used as a stea n
or air motor the air vessel is, of course, omilted,

Herr V. A. Burkh-Ziegler, town engineer, Zurich, has carried
out a set of cxperiments with one of these cogincs working
with a high water pressure, and has obiained cxtremely high
cconomical results, the efficicncy of the cugine approaching,
according to his figures, a8 much as 90 per cent,

|




Ind

[March.

CORD

h)
Y

CANADIAN PATENT OFFICE RI

Y
V]

THI

Ryl

‘-a“.

SENCI

ey 30

THE NEW OPERA-HOUSE, PARIS.—(Sec previous page.)

=

SR ENE DAL

&
Ly




367

Dy
Y.

CHANICN MAGAZINI

DN
]

AND Ml

March, 1874.)

ELEVAT Y

AL, )
. PR,

HALF SECTHI0N THMAGU. N
CYLINCHK

s s et e

WATER PRESSU Iit, ENGINE —(Sve pago 365 )




368

'
THE CANADIAN PATENT OFFICE RECORD

{March, 1871,

MECHANICS

—— — —— owa———

MAGAZINE.

MONTREAL, MARCH, 1874,

ILLUSTRATIONS @
New Post Omce, Mont-
resal..
Manuraclure ot suzel
DB e nnnne 358
Manufucwre or st,ccl
pens ...... TP 359
Manuraclure or steel
o2 L -3
Guatiarl’'s  pneumatic
telegraph.......coueeue... !
The uew apern lmuse.
Paris,. seeceraniens
Water prcsxsure engme
Canadian sgw-dust fur-
naces ...... 70
356-ton  double ac-lon
steam hammerat Sir
W.Armstrong’sworks 371
Patent machinery for
makipg casks........... B
Patent machinery tor
making casks .......
New domestic slenm
engine ...co.ueeerrnnnns
Improved wind wheel
and water elevator.,.
Hydraulic:vetting ma-
[41: 111 SO
Steam ploughing en-
gine with siraw bura-
ing apjraratus...........
Sudlow’s rotary engine
Overhead steam cranes

382
383
386

CONTENTS:
Tuve new Post-Oftice,
Montreal ......ovunennen
The wmeasurement of
flowing water.. ... 30U,
Curjous storyofa qulck-
eilver find................
Steel pen making........
Guattarl’s poneumatic
telegraph

156

357
359

Pecullarities in the ma.
nufacture of sewing
machines. ... 364

The luugs of the Engnsh
Ifouse of Commous......

New Brunswick rallway..

The new opers house,

‘Waler-pressure engine....

Restoration of burnt steel

Chaln.tug, Montreal har.
bour

384
364

366
368

368
368

Trumn across
"RIVer.e. coeee
Patent for utilizing waste
HQUOTS .vieieiaiineen,
Usciliations of water io
Lake Untariou....
Dujplex telegrapby...ccus
Canadian saw-duast fur-
NACES ivvesreseeniscrnsrene .
35-ton stenm hamnmer.....
Principles of shop mabnl-
PULALION L ievioiineveriaenes
Patent cask- makmg ma-
chinery ..
Plcturesque labour nnd
muchillery ..ooeeeninneens
New domestic sieam en-

Nlagara
369

369

369
369

370
371

372

Wind-wheel and water
elevator .......... .. 380
Sclentific news.. 381
Miscelianeous... 381
Steam ploughing engloe,, 333
Sudjow?'s rotary engine...., 384
New steam hammer at

Woolwich......viivnns 384
Overhend steam cranes.... 385
Coal mines in China.. ...... 383

THE RESTORATION OF RURNT STEEL.

This subject is just now receiving considerable attention. A
correspondent writes to fron as follows :—

I propose now to explain a simple and efficacious plan of
restoring to steel which has once been burnt its usual valua-
ble qualities, and that by the use of afluid which leavesscarce-
ly anything more to be desired on the score of cheapness and

utifity.

¢ 1 bave found that resin oil, with which is intimately mixed
one-fourth (more or less) its weight of the residue of paraffin
stille, has this wonderful effect upon burnt steel.

“ Chisels which have been burnt and rendered ustless may
be by means of this fluid restored and made as valuable as
ever. This fluid, which was maoy months ago christened
¢ restitutor chalybis, may be used as follows:—Burat steel
must be heated red hot, then plunged into the restitntor for a
few seconds; then re-heated and cooled in the ordinary, way.
The steel after this process is perfectly restored.

“ Experience in the use of the restitutor will quickly enable
persons to give any desired temper to their tools, but it may
be stated that tools can be madc especially hard by heating
them red hot, dipping into the restitutor, then re-heating to a
slightly white heat, and immediately cooling in pure water.”

Visitors to tho Harbour of Montreal may have noticed a re-
cent addition to the steamboats in the # A. G, Nish.”
rather peculia: looking bLoat is the new chain tug. It was
built recently by order of the Harbour Commissioners for the
purposc of towing vessels up theSt. Mary's Current. Previous
to the existence of the chain tug much difficulty and expense
was incurred by havily laden sailing vessels in reaching the
barbour, The new tug, however, seems to work admirably
and to be powerful enough to haunl up ships that fou: ordin.
ary tugs could hardly handle. The power is exerted on a
submerged chain onc end of which is fastened to & wharf
above the current. The chain extends along the bed of the
channél 7,500 feet to the foot of the current. It is
lifted from the bed ot the river as the tug advances aand
pass ng with four turns round & crank in the bow leaves the
boat and again reaches the bottom of the river. The engines
were plannedand built by Mr. E. E. Gilbert, The total cost
of the vessel was but $25,000, and the expense of rtnning
her is about $20 & day. The gain of power by use of the
submerged chain is stated as follows in Engineering .

«The advantages derived trom the use of a submerged
cable when towing against stream, depend on the actual rate
of speed, compared with the speed of the current and on the
slip of the paddle wheels when such are used if, for
stance, the speed of the stream is equal to the actual rate of

in-

This *

towing while a tug bauling un a submerged c.ble makes 3 °

miles in an hour, one working with paddle wheels making ¢
miles in the same time, and the tesistauce Letngz the eame,
the raving would be 3—0~5. It, however, while towing a
heavy load at a rate of 6 miles an hour with paddle wheels,
the loss through slip equals one-half (and in practiceic is often
more at low speeds), then the expenditure of power and con-
sequently of coal is as 1 : 0.25. Thus in working on a cable
comparatively little power is required, the speed being reduced
t0a minimum, without those losses which attend such re-
duction on the usaal plan.”

Misxs or Nova Scoria.—The Commissioner of Mines has
made his report on the mincs of Nova Scotia in the year 1573.
There were twenty-ejzht coal-mines in working operation,
From these wer- turped out 1,051,467 tons, of the valce
of 2,699,347 dols. The price in the course of a siugle twclve-
month rose from 2 dols. 25u. (free on board) to 3 dols. v c
The produce has increased from 673, 242 tons in 1871 to what
we have already mentioned in 1873. The Commissioner cal-
culates that in all probability the output for 1874 will amount
to at least 1,250,000 tons; in all likelihood it will be much
larger.
266,760 tons were exported to the United States. It iscurious
to notice that while the United States exported iu 18%3 to the
West Indics 47,708 tous of coal, of which 34,363 tons were
bituminous, or what is produced in Nova Scotia, the Nova
Scotians mansaged to send to the same quarter only 1,538 tons,
while Great Britain sent during the previous year to these
same West Indies 147,997 tons. The gold mining for the ycar
presents no noticeable feature. The yicld has been smaller,
and the modes of working the mines are still so primitive as
to cause no surprise at the comparatively unsatisfactory results.
The 7ield was 11,852 oz., valued at 219 270 dols, from 17,708
tons of quartz. Iron was produced in small quantitics. The
two iron works of Acadia and Annapolis were not worked con-
tinuously, and between them produced vonly 1,226 tons of pig
metal. The total produce of the mines of Nova Scotia 1 the
year was 3,485 tons, of the value of 10,455 dols.

The chief consumption was in the home market, but
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A Buu has been introduced into the New York Legislature
incorporating the Niagara River Transit Company, which pro-
poses to construct a second means of international transit at
Buffalo either over or under the Niagara river. Twenty ycars
ago it was cstimated that a tunoel would cost 1,000,000 dols,,
but that amount would probably have to be doubled or treb-
led to-day. ‘The Canada Southern and Great Western Rail.
roads are interested in the constructlon of some means of
transit other than the Suspension Bridye, so that the cost of
the tunnel, if the scheme is otherwise practicable, need be no
obstacle in the way.

Mr. J. Dotcras, jun.,, of Quebec, has just tiken out
apatent in the United States for a process of utilising the
waste liquors of the ordinary orechloridising process, by allow-
ing the insoluble matters contained in the liguors to precipi-
tate, and then evaporatiog the clear supernatant liquid to ob-
tain the soluble chloridvs, which are re-applicd in treatiog fresh
ore. In an experiment recenty made in a mill at George
Town, Colorado, a filtercd solution of salts, of 12 deg. Biumé,
coutained 44 3 7 grainsof saline matier in an ounce of eolution,
the chlorides being chicfly chloride of zinc and undecomposed
chlvride of sodium, This »aline matter, mixed with ore in
the proportion of one psrt of the salt to cight parts of eighty-
ounce silver ore, chluridised it as perfectly as when one part
of chloride of sodium was mixed with te parts of ore. In this
mill each pan contains seventy-five gillons of liquor, and
thirty-five panfuls of this strong saline solution, or 2625 glloans
are thrown away daily, and with it 2051 ib. of salts, almost
as serviceable for chlondisiug fresh ore as chloride of sodium.
‘This mull is now prepar.ng to evaporate these wiste 1ijuors
by means of the waste furnace heat, und the manager thus
expects to save, at a trifling cost, more than half tho salt here.
to‘ore consumed.

“ RecENT ExTaaorpiNARY OSCILLATIONS oF THE WATERS IN
Laux Ostario” isthe subject of a paper conir boted to the
last number of Crookes’ Quarlerly Journal of Science by Mr,
Richard Edmonds. The phenomena to which he alludes are
very noticeable in mauny pluces situated on the shores of our
great lakes, and many attempts have been made to exp.ain
them, but with no great success. This rise and fall of the
level of the water is more readily seen in deep bays along the
coast, and is a matter of almost constaut occurrence. A very
remarkable instance, however, occurred near Rochester on
the 13th of June, 1872, and is thus described by the local
papers: % While some gentlemen of Rochester were in a boat
uear the beach, where the water is usually two feet deep at
least, their boat suddenly grounded, and the waters receding,
lett her on & sand bank. The gentlemen got out and strolled
away, but looking back sho:tly after, they saw to their suz-
prise the boat dashing about in apparently deep water. Se-
curieg the boat with some difficulty, they fouad tier suddenly
aground agatn, and as suddenly floated afier a short interval.
Becoming now interested in this curious cbb and tlow of the
lake, they diligently observed it for ubout three hours. The
ebd and flow occurred every (wenty minufes, that is, for ten mi-
nules the water would gradually rece-de, then commence rising, and
continue to rise for aboutl ten minu'es. The water rose two fe:t
and three or four tncnes above the ordinary level, then rcceded about
the same distance below the usuil levet, making a variation in
the height of the water of nearly or quite four und a half feet every
leenty minutes” It haus been attempted to accouri for this
and similar surprising lake undulations by the snHuence of
long-cuntinued win is, or by changes of barometric pressure;
but the regularity in tl.  nd other cases of the rise and fall
scems to some 1nvestig. to point to some less changeable
cause. Mr, E imonds attribute. them to earthquake shocks at
the botto u of t1e lakes, and adduces many 1nstances of great
witves gecompaunied by rhocks wnoich bave been felt on land.
He acknowledges th .t undalatory sh cks would not produce
the cffects obsirved, but he satifes himself thata vertical
shock passing upwards and striking an inclined portion of
the lake bed would give rise to the undulations described 1n
the above evtruct.  We aro propared to grant the existence of
thoss subterrancan commotions to a certain extent under our
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country's soif, and also that mar; would reach to tho height
of a lake bottom without being percoived higher up; but we
would submit that we have no reason to buliove that they
are of such constant occurrence as to cause the great uumber
of undulations that are observed in our lakes, The inflacuce
of winds and changes in the barometric condition of the at-
mosphere are far more probablo causes of the Great Lako
Tides.—Nation.

PROGRESS IN TELEGRAPHY —THE DUPLEX SYSTEM.

The duplex system is not altogether new, for it had been
kuaown for gome time that currcnts travel both ways on the
same wire and at the same time; but it had never been usefully
applied till Mr, Joseph B. Stearns, having worked out tne older
ideas and obtained a practical result from them, revived it in
an improved form. That Mr. Stearns is fairly entitled to be
knowan as the inventor of the duplex system, few wo imagino
will dispute; at all events, his merit- have been recoznised by
the Awerican Institute of New York who presented hin with
their great meds! ofhonour, a medal that is reserved for inven-
tions of special importance. Since the publication of Mr.
Stearns’ method renewed attention has been drawa to the sub-
ject, and more than one method of practically carrying outthe
plan has been tried, with a very gratif+’og measnre of success.
As mentioned above, 1he principie .as discovered by the fact
that when two operators disp-ite fur .ne possession of a circuit,
the signals of each are aftected by thoze of the other Thus whea
the instrum.nt is the ordinary single needle, if the direction
of the two currents is the same the necdle moves morest ‘ongly
than usual, while if the currents travel in different dircctious
it scarcely moves, This fact haviog been clearly apprehended,
it became obvious that if the two effects could he separated—
the effect of the outgoing current from that of the received
current—the sigaals from he distant station might be read. In
testing for resistance a line wire between two statiozs with the
differential galvanometer, it is lound that, until the resistance of
the rheostat (vesistance coils) has been made equal to that of
the line, the currents sent move the needle in one direction if
the resistance of the rheostat is too small, aund ia the other, if
it is too great. Immediately, however, the two resistances are
mads equal, currents sent by the key at one stalion (A) donot
move the necdle al that station, because the current divides
equally between the coil connected to the rheostat, and that
connected to the liae, these coils being wound in opposite di-
rections counteracting one another ; but each of the currentsor
signals reaches the other station (B),aud can be read oa the
instrument thereif it is in circuit. If B,then holds dowa his
key, his current will either sid or oppose the current sent by
A, on theline, but hag no effect on that passing through the
rheostat. A.s galvanometer will therefore move, because the
balance has been disturbed. Now, if instead of a stcady cur-
rent, B sends the dot and dashes of Morse, the balance at A,
will be disturbed by each current, and the sigoals of B. will
cousequently be legible to A Bt B. cannot reaf the signals
sent by A. becauase the currents he himself is sending pass
through his instrument and confase A.'s signals. If, however
B. places a differential in circuit, and obtains a balance by his
resistance coils, as if he were testing the wire to A , hissignals
will not then affect hie needle, but A's will move it,as Bs
signals move A's needle. The reason of this is thus explained
by Mr. Calley :—The currents sent by each divide equally be-
tween the line and the rneostat, passing through the galvano-
meter coils in opposite directions. The needle of the sending
instrument thercfore is removed. But when the distaat staiion
senis a current it either aids or opposes the home current, in
the first case adding i1ts force to that portion whi.h passes
through the coil connected to the line, so thit more flo#s to
line than to rheostat, aud the necdle moves, m the second
case it diminirhes the cucrent passing to line, and the greater
amount then flows through the rheostat, the necedle cons -quent-
1y moving in the opposite direction. From this it will b2 uu-
derstood that the two currents do not pass on®Rnother, as has
been 1magined, but that when both stations gigeal at ths same
time, the current scat by cither station acts upon the distant
instrument by deterainig whether the line or the rheostat
shall offer the easier path for the currents origiaated there. The
batteries are gencrally connected so that when both keys are
pressed the currents flow in the same direction a1d assist each
other; but opposed batteries may be used
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& CANADIAN SAWDUST FURNACES.

‘The system of burning saw-dust which we illustrate on page | rusning at sixty revolations per minute with 60 Ib. steam.

370 is that whick is followed in the best saw-mills in ('anada. | i ourenyrving A A is the saw-dust carrier box ; B B, saw-
All the steam required is raised from saw-tust only, and 8uch ' Just woppers, € C. girders to support hoppers , D, staoke pipe
waste scraps of wood &8 will mot work into laths. Nothing t.chimuey, E L E, sawdust hopper valves, F, feed-water
baving a ealeable quality is burned. . . piprs, G G, combined stop valve and cxpausion joint; H H,
The engraving showsa portiou of a bed of nine boilers, | dead plates. The action will be easily understood. Thesaw-

l which supply steam to two cngines, 31iu. cylinder, 36in. stroke, | dust vut froin logs just out of the river, is carried by drags

4 /}’/f,/‘}')
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35-TONS DOUBLE-ACTION STEAM HAMVER AT SIR W G. ARMSTRONG & CO.S WORKS, ELSWICK

!
through the box A A and deliver'd over the valves E E, by | gups asthe Woolwich Infant, as in other cstsblishments much
uin ing these, the »iw-dust falls on top of the fire and 1equites | heavier hammers have loag Leen at work. At sir William
ittle spreadiug. Armstrong’s works, Messrs Thwaites und Carbutt, of Brad-
In some mulls tubular builers are used with 4in. tubes, the | ford, erected some time since a fine hammer about as powerful
shi lls being 4ft diamcoter and 14ft, lous. To burn saw-dust | as the new Woolwich hammer We iliustrate this hammer
w th suceess pleuty of boilor power is esseatial, large grate ! ghove  Tho following are the principal particulars .—The
~irfaces, doep furnaes, aud the fael must be fed o from the | Giamgter of cylinder is 14in,, with a stroke of 12ft. clear; !
top. | distance between standards at bage, 20ft. ; height under stand-
e | ard, 8ft. 6in. ; distance between the hammer guides, 5ft. 6in.
| Tho total height of this bammer is 43ft. The hammer itself,
35-TON DOULLE STEAM HAMMER. ! exclusivo of anvil block and bed-plates, weighs 150 tons. The
| A i cylinder and entablature weigh 35 tons. Each of the standards
} The visit of the Cair to Woolwich has directed public at- | weigha 40 tons, aud is made in three pieces, firmly se ured and
|
1

tention to the use of farge steam hameners in the manufacture © heo1d together with futed bolts and turued wrought iron hoops
o heavy guns., 1t 18 & matter for some surprise, and bears 0o ! ghyunk on hot. The reason of these standards being wade
small testimony to the shill and energy of those in charge of { iy three pir ces is that ifauy of the parts give way they can
the gun factories at Woolwich, that they have been able with « pe replaced at much iu-s cost aud in shorter time than if the
a haminer weighing no more than biteen tons to produce such ; standard was all in one It is well known that in very largo
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castings there is great ook and hability of weak | lwes in the
interior of the casting which cannot be detected at fiest, but
soon show themselves when strained by work., The design of
the standard, it will be eeen from the illustratioo, is new. It
cousists of a round pillar of great thickuess, with flanges cast
on one side to reccive the hammer guide. This style of
standard was desirnet urder the superintendence of Mr.
Rendel, o: sir W, Armstrong and Co., the round pillar being
the best form to with-tand the torsional strain due to ham-
meriny coils out of centre of hiamwer faces, There is no doubt
that it makes & very strong job, and well caleulated to with-
siand gevere work.

The preton 18 cast steel, of V shape, to secure greater
strength than if made « plain flat dise. The piston-rod is
fixed into spherical washers firmaly held into the hammer head
with a wrought iron cotter on either side of the rod. Upon
the bottom of the hammer head 18 cast a projection to receive
the haramer facz.  Uhis is countrary to general pra tice, but is
considered an improvement for large hammer heads. The
working valveis & ciccular pi-tou balauced valve, and is easily
worked by the attendant upon a raised platform.

PRINCIPLES OF SHOP MANIPULATION FOR
ENGINEERI\G APPRENTICES.
By J Ricuarps, PuicAbELPHIA
PLANS OF STUDYING.

By examining applied mechautes and shop manipulation,
the learner will see that th kuowledge to be acquir d can by
divided into two aepartments—special and general; general
knowledge, relating to tools, processes and operations, the
nature and action of which may be understood from general
principles, and without special or experimental instruction;
the special knowledge, that which is based npon experiment,
and can only be acquired by special, ag distinguished from
general sources.

To make this plainer it may, for example, be said that a
knowledge of how to gen.rate the teeth of wheels and their
proportions, as & geometrical problem, is general knowledge
that may be learned frum bouks, and understood without the
aid of an acquaintan ¢ with the technical conditions of either
the mode of constructing or the manner of operating wheels;
but how patterns should be mide for casting wheels, or how
wheels should be moulded or fitted, is special knowledgs, and
must have reference to particular cases.

The proportions of pulleys, bearings, screws, or other
regular details of machiuery, may also be learned from general
rules and principles, but the hand skill that enters into their
manufactuge cannot be so learoed.

The general design, or the wisposition of metal in machine
framing, can be to a great extent predicated upon rules and
constants that have gencral application, but, a8 in the case
of wheuls, the plans of mHulding such machine frames are not
governed by constant rules or performed in a uniform manaer ;
moulds may be made in various ways, aud at a greater or less
expense ; the metal can be mixed to produce a hard or a goft
casting, a strong or a weak one; the conditions under which
the metal is poured may govern the soundaess or shrinkage —
things that are determined by special instead of general

conditions.
The importance of a beginner learning to divide what he |
bas 10 learn 1uto these two departments—special and general |
~has the double advantage of gtving system to his plans,and |
pownting out such part of his education as wust be acquired
tn the workshop and by practical <xpenecaoce, the time and |
opportunities that might be devoted to learning the techaical |
mampulations of a foundry would be improperly spent if'
devoted tv yetallurgic chemistry, because the latter may be |
studied apart from practical foundry manipulation, and with- |
out spectal opportunities for observation. )
1t may also be remarked that the special knowledge
nvolved 1 appited mechanics is mainly to be gathered and |
retatned by personal observation and memory, and that the |
fu U leseons, tearned when the mind is interested and acuve, |
should as tar as possibie wnclude: whatever is special | 10 short,
1o « pportumty ot learning apecial mantpulation should be
tost It & wueel paticrn come under notwe, examine the,
manuer o which 1t 1stramed tugether, the amouat of draught, |
and how it is moulded, as wetl as to determine whether the |
teeth have true cyclondal curves.

Ouce, ucacly all mechanical knowledge was of the clusy
tormed special, and shop manipuiutions were governed by
empirical rules and the arbiteary opinions of the sk’lled ; the
apprentice entered the shop to learn a number of mysterians
operations, which could not be d-fined upon principles, and
only understood by special practice and experiment. The
arrangements and pr portions of mechamsm werv also de.
termined by the opinions of the skilled, and, like the man-
ipulation of the shop, were often hid from the apprentice, and
what he catried in his memory at the ¢nd of an apprenticeship
was all tnat bhe had gained. The tendency of this was to
clevate those who were the fortunate possessors of a strony
natural capacity, and to depress the position of those less
fortuuate in the matter of mechanical “ geniug,” as it was
called,

The ability to prepare proper designs, and to succeed in
original plans, was attributed to a kind of intuitive faculty of
the mind ; in short, thu mechanic arts were fifty years ago
surrounded by a superstition, of a diffprent nature, but in its
influences the samou as superstition’ in other brauckes of
knowledge.

But now all is changed ; natural pheaomena has been ex-
piained as being but thv op:ration of regular laws, 8o has
mechanical manipulation been explained as cousisting in the
application of general principles, not yet fully understood, but
far enough so that the appreatice may, with a substauntial
education, good reasoning powers, and determined cffort, force
his way where nnce it bad to be begged.

The amouat of special knowledge in mechanical manipul-
ation, that which is irregular and modified by special con-
ditions, is continually growing less as generalisation and
improvements go on.

The engineering apprentice, in estimating what he will havo
to learn, must not lose sight of the fact that what qualifies an
engineer of to-day will full far short of the standard that an-
other generation will fix, and of that period in which his
practice will fall. This I mention because it will have much
to do with the conceptions that a learner will form of what he
geer around him. To anticipate improvement and change is
not only the highest power to which a mechanical enginzer
can hope to attain, but is the key to success By examining
the history of great achievements in mechanical science it will
be seen that their suocess has been maninly dependent upon
predicating future wants, as well as upon the ability to su ply
such waats, and that the commercial value of mechanical
improvements is often measured by conditions that the im-
provements themselves anticipate | the invention of machine-
made drills, for instance, was but a small matter, but the
waat that hes grown up since their existe 1ce has rendered this
improvement one of great value; moulded bearings for shifts
was algo a trifling improvemrnt when first weade, but it has
siace influenced machine const-uction in America ina way
that has given great value to the inveuntion.

It is generally useless and injudictoas to either expect or
to search after radical changes, or sweeping improvemeats in
machine manufacture or machine application, but it is im. '
portant in learning how to construct and apply machinery
that the means )f foresceing what is to come should at the
same time be re-stadicd. The atteation of the learner can b |
directed to the division of labuur, improvements in shop
gystem, how and where commercial interests are influrnced by
machinery, what countries are likely to develop manufactures,
the influence of steam hammers on forging, the more extonded
use of steel when cheape ied by impr wved procusies for pro-
daciny it, the: division of mcchanical industry into spedid
branches, what kinds of ma_hinery may become staple, such
as shafting, pulleys, or wheels, and so on; these are mention !
at random, to indicate what is meant by looking to th. future
as well as at the present.

Following this subject of future improv.ment farther, it
may be assumed that an engineer who understands the apphi-
cation an 1 operation of some gpc-ial machine, the principles
th t govern its movements, tho endurance of the weanng
suriaces, the direction and m -acure of the straius and whaalso
understands the general principles of the distabutin of
materinl arrangement snd propurtions, that sach an cogin or '
will be able to consteuct 8 muchine, the plans of which wi'!
not be maternilly departed from so long as th: pature of th-
opurations to which the machine is applicd remias the same

A proof of this proposition is furaished in the rase of

1 standard machine tools, s class of machinery that has received

e e e e e T e e e e




Marob, 1874,)

i
\
s

e

the 108t thorough attention at the hands of our hest mechan- ’
ical-engineers, Standard tools fur turuing, drilling, planiog, |
boring, and so on, have been changed but little daring twenty
years past, and bid fair to remain nearly the same in fature.

A lathe or a planing machine mado by a first-class estab-
lishment twenty years ago has, in many cases, the same
capacity, and is woith nearly as much in valuc at the present
time as the machines of modern constroction—a te:t that more
than any other determines their comparative cfficiency and
the value of improvemcuts made.

The plans of the framing for machine tools have been
altero ], and many improvements in details have been added ;
yet, upon the whole, it is safo to assume that machine tools
have reached a state of improvement that precludes any radical
changes in future, so long a8 the operations in metal cutting
remain the same.

This state of improvement, which has been reached in
machine to .1 manufacture, is not only the resalt of the skill
czpended on such tools, but because they are the agents of
their own production; machine tools produce machine tools,
and & workman should certainly become skilled in the con-
struction of implements that he uses continually in his own
business.

Noting the causes and conditions that have led to this per-
fection in tool manufacture, and how far they apply in the
cage of other classes of macuinery, will indicate the probable
improvements and changes that the future will prosuce. The
functions and adaptation of machinery constitute, as already
explained, the science of mechanical engineering.  The func-
tions of a machine is a foundation on which its plans aie
based; hi nce, machine functions and machine effects are
matters to which the attention of an apprentice should be first
directed. In the class of mechanical knowledge that ).as been
defined as geuneral, construction comes in the third place;
first, machine functions; next, plans or adaptation of ma.
chines; and third, construction of machines. Thisshould be
the order of study pursued in learning mechanical manipula-
tion Instead of studying how drilling machincs, planing
machines, or lathes arearranged, and rext plans of constructing
them, and then the principles of their operation, which is the
u ual course, the luarner should reverse the order, studyiog
first drilling, p'aning, and turaing as operations, next the
adoption of tools for the purposes, and third plans of con-
structing such tools,

Appliud to steam engines the samse rule holds good, Steam,
as a motive agent, should first be studied, then the operation
of steam machinery, and finally the construction of steam
engines. ‘This is a rule that may not apply in a'l cases, but
will serve to assist the learner in forming pldos in most cases,
and adopting a regular mode of proceeding in his studies.

To follow the same chain of rcasoning further, and to show
what may be gained by method and system in learning
mechanics, it wmay next be assumned that machine functions
consist in the application of power, and that power should
therefore L o first studied ; of this there can be but one opinion.
The learner who cts out to learn even the elementary
principles of mechanics without first having formed a true
couception or an appreciation of power as an clement, is, in a
measure, wasting his time and squandering his efforts. Any
truth in mechapics, even the action of the “mechanical
powers” before alluded to, is reccived with an air of mystery,
uuless the nature of power ig first undurstood, practical
demonstration o bhundred times repeated does not create a
conviction of truth in mechanical Lropositions, unless the
principles of operation ar. understood. An apprentico may
learn that power is not increased or diminished by being
transmitted through a train of wheels that change both speed
and force, and he may belivve the proposition without having
a“couviction” of its truth He must first learn to regard
power a8 a coustant and industructible element, s.metbing
wlich can be weighed, measurel, and transmitted, but not
created or destroged by mechanisin—then the nature of the
mechanism may be understoud, but not before.

To obtuin a tru: understauding of the nature of power is by
nu means the dificulty, for a beginaer, that is generally sup.
posed, aud when once reached, the truth will break upon the
mind like a suddendiscovery, and ever after.zards be associated
with mechanism and motion whewever secn. The learner
will afterwards find bimself analysing the flow of water, the
truffic in the streets, the movement of ships and trainsg; or
even the act of walking will become a manifestation of power,

AND MECHANICS' MAGAZINE.

all clear and intelligible, without that ait of mvstery that is
otherwise inseparablo from the phonomend ol wotion

If tho learner will go on further, aud study the connexion
between heat and force, the mecbanical cquivalent of heat
when developed into force and motion, and the re.conversion
of power into heat, he will have commence i at the base of
what must coanstitute a thorough knowledge of mechanies

I am, well aware of the popular opinion that sich subjects
aro too abstruse to be understvod by beginners—an assump-
tion that is founded mainly in the fact that the svbject of heat
and motion are not generally stuuied, and have been too
recently demounstrated in a scientific way to command con-
fidence and attention; but the subject ., really no more
difficult to understand in an elementary sense than that of the
relation between movement and force iltustrated in the
¢“mechbanical powers” of schonl-books, which no apprentice
over did or ever will understand, excoept by first studying the
principles of forco and motion independent of mechanical
agents.

It i to be regretted that there have been books especinlly
prepared to instruct mechanical students in the relations
between heat, force, motion, and mechanism. The subject is,
of course, treated at great length in modcrn scientific works,
but is not connccted with the operations of machinery in a
way to be underatood by beginners.

A treatise on the subject, called ¢ I'he Correlation and
Conservation of Forces,” published by D. Appleton, of New
York, is perhaps as good a book on the subjrct as can at this
timw be referred to. The work contains papers contributed
by Professors Grove, Helmotz, Faraday, and others, and has
the advantage of arrangement in short sections, that compass
the subject without making it tcdious.

In respect to books and reading, the appreuntice should
supp'y himself with references; a stngle bouk, and the best
one vhat can be obtained on 6sch of the diffcrent brincaes of
engineering is ¢nough to begin with.

A pocket-book for reference, such as Molesworth’s or
Nystrom’s, is of use, and shouta always be at hand.

For general reading, nothing compares with the seientific
aund techoical journals, which are now so replete ‘sith all
kinds of information that, beside noting the present progress
of engineering industry in all parts of the world, they ceutain
nearly all besides that the learner will require,

It will be found that information of improvemants and
mechanical progress that the learner may gatber from serial
publications can always be excoanged for special kiowledge
in his intercourse with skilled men, and what the aapreatice
may read in an hour cau often be * exchanzed  fs experi.
mental knowledge that bas cost years to acquire.

Finally, I will say to thc learner, set out de nove in your
plans, with a determination to succeed, and if your judgment
commends it, with originality, only have system and method
from the tirst, avoiding, howuver, any course that will provoke
rivalry or resentment on the part of others around yoa,

(Zo be continued.)

GAILLON'S PATENT MACHINERY FOR MAKING
. CASKS.

At page 374 we illustrate improved machinery for maxing
cagks, recently patented in England. 'TLis macbiacry 15 ap-
pli: abls to forming casks of the ordinary shape, but is prese-
rably employed for making casks of a «(yliudncal shaae, the
staves Lei: g made of a rectangular sha ¢ 108tead ot taperog
towards the ends, as usual, b, which means an coconemy of
wood is effected, the surtac: ol the staves is pretaably
made flat, but they may be curved if required, and may alco
be tapered.

In the illustration page 374, Fig. 1 is an end elevation of o
double-faced planins machine or lathe tur shaviog or dress ng
the surfaces and beveling the ed:es of the staves, and also
for chiming or dres ing and grooving the cnds of the staves.
This machine iz constructed of two spindles or centres, carry-
iny at th-ir «nds rotary aircular face plates provided with
cutters for bevel ng the e¢dges of the piece ot wood, a, to wrm
the gtave. The bearings ot the spindles can be moved towards
or from each other on the beds or tables A A, by turning the
hand sc-ews as shown. The spindles or shafts must by ar-
ranged so that they may be placed at any requaed angle to
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GATLLON'S PATENT MACHINERY FOR MAKING CASKS.

swit the size and bevel uf the stave to be made, and two ar- ! The platform is provided with a hinged rack and lever, ora
rangements are shown for thus inclining the shafts In the | cramp, for pressing on and fixing one or more staves to be
circular bearing the ends of the centre shaft work in slots, f dressed A to-and-fro movement is given to the platform by
and the shaft is fixed at the aogle required by wedges. The |an endless chain and chain wheel, or a rack or a screw arran-
other bearing moves on a centro or pivot, and is provided | gement may be emploved.

with a toothe 1 yoadrant inte which gears a pininn By turn- Figs. 2 and 3 show convex and concave cutters or planes
ing this pinion the anglc uf the bearing may be varied as re- ! mounted on the face plates for planing or shaving the sur-
quired. The spiudles Lave fast and Joose pulieys for driving ! faces of the staves. and Figs. 4 and 5 show cuctors for chiming
the same by means of straps from the driving shaft. ‘The | or cutting round and grooving the cnds of the staves, This
framiog B of the carriage may be made of wood or irrnn T'be | machine worka as follows -—The piece or pieces of wood a,to
top or bed a r.es & platform or sliding table, which is curvi- ! form the stave or staves,being fixed on the platform, and the cat-
linear or square, according to the form of stave to be made, g ters set at the required angle o bevel the edges of the staves

i e . — . - —— e e e~ -

T

O pepee——

-y



March, 1874.) ANTD MECHAN'CY MAGAZINE 37

t

ElC.1

GAILLON'S PATENT MACHINERY FOR MAKING CASKS.

as above described, and also at the required distance apart by ! staves will be grooved and dressed or chimed by the cutters
means of the screws, the platform ur sliding table and the ' as shown. For planing or shaving tne surfaces aud beveling
shafts are get in motion, and the staves being drawn aiong be- | the edges of the picces to form the heads of the casks, the mo-
tween the revolv.ng cutters the edges of thLe staves will be, chine ot lathe shuwn in Fiy. o is omployed, and is sufliciently
beveled thereby. The surfaces of the staves are thon planed | clear without further explanation,

or shaved by means of the cutters shown in Figs. 3and 3 re-] Fig. 7 shows a view ofa combined machine for cutting
spectively, which are substitat.d for the beveling cutters. ; round, chiming, or grooving the ends of the staves, and catting
The spindles or shafts may now be set in a Lorizuntal posi- , out the heads of the vasks at the same time. It 18 constructed
tion, and the bearings moved suflicicntly apart to alluw of the  of two parallel endless saws a o, baving movable boarings ac-
stave g being placed crosswise on the platform. Then Ly , tuated by set screws, so that the saws may be inclined as re-
substituting the cutters shown in Figs. 4 and b for the carved | quired for cutting the different lengths of staves, and for g1v-
cutters, and getting the machine in motion, the ends of the | ing the required bevel to the ends. Between the saws is
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placed the revolving dram C, having screw levers and racks
ot cumps lo, fixing the staves on the drum At tho side of
the machine is & verbical lathe. The heals to bo cut out by
the saws are eaniie ! between the plates on the uppor centre
or shait an{ the luwer support or centre of thig lathe. The
plitces have movable bearings to alluw of adjusting the plates
a1 the tuquued distauce from tae saw, according to the size of
the head to be cut out  If desired o similar vertical lathe
may be placed at the oher side of the machine, 8o that both
the cu tess sawas may b used for cutting out the h ads of
cuska at the same time that they cut the ends of the staves.
By means ot this combancd wachune it will be easily seen that
if the staves arv fixed un the revolving drum, and the picces
to torm the heads are fixe | betweo « the said plates, and if the
machine bo set in wotion the eaw will, as the dium ro’ olves,
cut the ends of the staves so as to make them of equal length,
and will also cut the picces to form  the heads of the casks;
and as tho drum C revolves the tuols 0. cutters & wiil chime,
o1 tura and groove the ends of the staves aft 'r they have been
cut by thersaws, By removing the drum C, and placing be-
tween the sawoe o carriage aud platiorm i wlar to tha! heeju-
betore desenbe) and shown in F g. 1, the endless saws may,
by bemng brought neaser together, be used for cutting out the
staves lengthwise and with beveled edges. The staves thus
cut are chietly applicable for casks not intended to coutain
TLigue 13,

I" 4. 8 shows an end view of the drum C, with its dr.ving
pmio . and pin on for driving the cutlers,

I"igs 9and 10 show the machine employcd for fo winyg hoop .
for contenl casks. This machiue is constructe ! of a coical
drum mounte § ou a shaft provided with a toothed wheel,
dviven by a pinios on the shaft e The drum shaft works in
movable bearings, actuated by haod screw.; & is « hoop or
rinhy in two pants, fixed by keys on the druw, and varying 1n
dinmeter accord ng to the size ot huops to be made: 718 a cy-
Linder placed obliquely s0 as to be parallel with the per.phery
ot the drawm ; k, eccentric, the ring of which is pro.iled with
a punch, wad 15 operated by the lever ha .dle —or by other suit-
able wenns—for punching holes n the hoops for the rivets ; r,
~hears 1o cutting the ion,

Th s machine operates as follows :—The end of the pi-ce of
iron to form the hoop 1 fised to the ring A 1y a wedgy, and
the machine being 8¢t 1 motion the iron i8 carried round the
hoop or ring A, and passing through the space between the
peripheries ot the dram ¢ aud the hoop 41t 13 guiled by 1he
gude rolles and 1s fonn +d into a complete circle or hoop, at
the same time receiving  the conical form necessary to adapt
it to the conical form to the cask, The cccentrec is then turns,
ed by means of its handie, th relw punch pg the holes in the
hoop by means of the punch : the shears or cutter 18 neat
op mated—bv deans of an eceentric or u lev r—aud tue hoop,
is cut off as seen at Fig, 9, and may be removed from the
machine,

Fig 11 shows the lathe employed for turning up, chiming,
an t grooving the enil of the staves after their edges have been
beveled onlv.  ()n the lathe spintle or centre is fixed a drum
round which the staves are tixed by movable hoops The mov-
ahie centre of the lathe i3 hinged or pivoted at /, and is ope-
rated bv a screw ; two sl'de rests are provided each carrying
thre 10018 or cutters. The first cutters serve for turning up
the ends ot the staves, the second cutters for turning up the
outer surface of the ends of the staves, and the third cutters
serve for turning up the iuner surfices ot the euds of staves
and for vrooving them at the rame time. Ono of the slide
rests is tixed townd moves with the h nged beanng; ois a
b nged lever arm, which can be raiged when require 1, 80 as to
withtraw with 1t the staves formng the barrel part of tne
ca-h when tney have been turned up an t grooved at the ends,

©as ahove stated, and the barrel is theu ready to reccive the
. heads and the hoops to complete the cask.

Fige 12 and 13, planan/ elevation of an improved hoop for
cylindrical cashs. In making these hoops a heel or shonider
1s formed noar each end of ihe piece of iron formint the hoop,
the ~a1d heels or s' oulders he ng reversed ; the ends of the iron

- being overlapped are held together by two st-aps or loops, a g,

of wrun.  When the hoop is placed on a cask it may be tight~
enced as require 1 by drivi g a koy or keys, d, i1 the space be-
tween the shoul lers or henls.  To remave the hoop the kevs
are driven out 50 as to loosen the hoop, which can then be
removed from the cask. —Tkhe Engineer,

PICTURESQUE LABOUGR AND MACHINERY,
(From the Builder.)

Tho precise position at any par*icular time of the working,
or labouring classes, as they are commonly termed, must of
necessity be interesting to architects, and to all who employ,
however indirectlv, working men. This i8 interceting, as we
sav, at all times, but at the present moment it is more espe~
cially rxo, not on account of any particular or important
v gtrike,” or dispute, but on the brvad ground of the change,
the organic change, that would seem to be now going on in
the condition of one particular section of labour . a1d this the
more so from it8 influence on other portions neces<arily con-
sequcnt oa such change in this particalar one. We allude to
the org inic change that is taking place in the co dition of the
agriculturat labourer, as he is termed, .r the agricultural
working man, A f w thoughts have occurrs! to us which
may iaterest a thonghful reader here and there. It has a
bearing, too, on bricks and wmortar, and perhaps fine art, and
is worth at any rate a little cogitation.

It would be curious to note, according t» date and place,
ono after the other, ths various degrees of estimation in which
the # husbandman,” or tiller of the ground has been held.
Ile is, perhaps, above must others an historic mman,—nay, he
is yet older than history iteelf. In the most rem i&: ages we
may hear mention made of him, and his praises, and the dig-
nity and importauce of his occupation dwelt on in glowiog
terms,

ITn the oldest of human records the first man born into the
world was a tiller of the ground; and in the most refined,
and polished. and artistic of nations, the Greek, cultivation of
the arth was an occupation not disdained by the mo-t illus-
trions of men. How needless to cite instances, for so many
are they that to hint at them is almost enough to Lewilder
the keenest memory with the crowd of images which the bare
suggestion calls up, Whole volumes of sweet poetry have
come into existence written to the music of the pastoral reed,
from the earliest «f days down to the present hour. We say,
and must repeat, the present hour, for things are indeed hom
to change in this department of human do'ngs which bid furr
to remove the “ husbandman ” at least fron the range and ken
of poetic edorts. The useful, and the p-actical, and the
getting the most out of everythin+ by the shortest and cheip.
est of methods, is over-riding all things, and the word-skill
of the poet himsge'f, however keen it may be, must needs ful
at last, not from want of power, but trcm inaccessibility ot
subject.

The old-fashioned husbandman, or tillez of the roil, the
rloughman, the sower of the seed, and the reaper, all so pic-
turesque, and so full of country lifs and attractiveness, have
ag it 18 more thaa one-half of them disappearcd, we are told

totally disappear, and make way for the ¢ ploughing eogine’’
driven by stcam, the sowing-engine, and the reaping-machine
Six thousand reapiog-machines wade in one single year by
one firm, to do the work of sixty thousand men. Sixty
thousand husbandmen and nictur sqne tillers of tl a goil turn.
ed to other vocations by the practical and unpamtable, and
not to be described, except in a specification — ¥ reaping.
machine” In twelve days only (it has been accurately cal-
culated) 80,000 reapers may do the work practically and well
of no fewer than 800,000 poctic-looking hnsbandmen, All
koow well of the use made of the ploughman, and the sower,
and reaper, by the clever sculptor- ann wood carvers of the
old Goth’c days. The Dark-Age ¢ thedrals and churches, here

teresting cnllection might be readily m.de of these stouve and

Gothic ages; and not a littlo light thrown on the forms of the
rude implements of the husbandmsn as then in use. The
sculptor could hardly go wrong., The rude machine .eemet
almost ma fe for the sculptors use, and the man and the ma.
chine seemed made to fit each other, and designed almost to
be copied in stone or wood. We are never tired ot looking at
them, and speculating oo their artistic way f work. Bat
compare such things with such terrific-looking engines and
masges of machinery as the modern and most approved
“ ploughing engine.” What shall the sculptor or the panter

do with it ? How mould it into artistic shape? It would
, 8eem Lo be a veritable impossibiiity to work into a picture a

statistically, and in but a few years’ time they will and must

and ever where, are full of them, and a right good and in. |

carved wood representations of the agricultural life of the |
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complicat«d and ponderons mass of new and impre~ed
machinery, The rude and rough old % enginery” seemed to
fall into picturcrque forms of themselves, almost as though
they had been do-Jgned specially for such arttistic purposes.
Rough and hrge wheels, and pounderous cranke, and huge sup-
porting gear transferred themselves readily to the stone and
wood, nud became without any inventive ¢ffort picturesque
and eculpturerque, an 1 “architecturesque.”  But wo.al can we
eay of the modern clean-made ani dehicate and perfectly-
moving improved and perfected machinery, atl of bnight clein
met 1, and all ~o accurately fitted together and so polished ?
To paint 1t is impocsible, and to carve it almost as much so.
It is really not alittle cunious tu look into an old worm-eaten
book with rejresentations of th.e vld machinery for whatever
purpose it may have been made ;—all agricultural implemonts
«f the roughest snd rudest, but yet, by the bye, effective, lift-
ing appamtus used in building oper.tions,—cfective as wo
know by what they have done,—and a host of other strange
things all obsolete in this improved mechaniceal age «nd coun-
t'y, but wonder-working indeed in their own Jisiaunt day.
There are but few thitgs more sivgular tuan this of the otd-
fashioned mechamical applinnces of past days,—see but the
work it did, the wasses it moved, and helped to mould iuto

form and artistic shape !

But there is another and a more practical view to be taken
of this phase of human labour, and it is perhaps yet more
curious than that we have been commenting on and wonder- |
ing at 1t is the surprising chapge 1hat is tiking place in
the condition and prospects of the husbandmun or country. !
man through the powcr of machinery. Machinery ani en.
ginery are, to say plain truth, putting away the poetic hus-
bandmau : he is po longer required ; the steam-engive, the
ploughing-machit ¢, the sewing-mackine, and the reaper are
gone into the field-, ard are driving him out of it. There is
really bnt little now to do but to look on and sve how the
all-conquering machinery does its clean and quick and
effective work, One mun can nowadays with a machine, and
Ly dint of but little ¢lre than looking on, do the work of
multitudes, und apparently rejoice in the fear, the multitudes
having more to e t in consequence. The small field is des-
pised, the mighty machine demands a larger and a lamvger
sweep of work ; and, what must needs grieve the artistic mind,
it nides over all picturesque hedgerows, and fairly  levels '
everything, It scems a pity 1his, the destruction of h. dgerows
aud quaint aud picture-meking corvers; but what is to be
done? The times, and the machine, and extending popula-
tion, and education, sud fate itsddf will have it so, It can
hardly be expected that all these influences shall stop and
cuase to act for the mere sake of furnishing to the picturesque !
towist, au-t to the Gainsborovgn of the hour, a somethiug to !
look at, and to love, ant to sentit -nalise over, and to talk |
about, aud to pamt! What is the loss and gain here may |
cxeretso the ingenuity of the curious. '

And thue are the picturesque husbandman, and tiller of the !
soil disappearing from human ken; but this is not all by al
long way, for not only is the al -powerful machire driving him
out of th» green fields, and doing his work for him, Lut he is,
<tiange to say, running away fast from the ficlds himself All
sorts of vocat.ons, so we are assured, are calling out for him,
and erticng him fr.m his raral 'ife and belengings to the
cities and towns, and to the work done in them and about
them. Ddhines, manufactories, building in the metrop: li¢, and
in lirge towns, and even watering-places are demanding his
help, 50 that the tiller of the earth, like the earth itself, is the
real source which supplies the world with what it needs
primari’y. Out of the earth all things come. And t' 15 i< the
vountry supplying the town with its needful quantity, if not
cuality, of Iabonr; and thus liaviog the poor earth iself to
the tender mercies of the insensille machine, — the sa‘hine,
per se, with the human elemeat of labour or work at a mini-
muw, if there can be said to be any human work at all in it.
We Iave :aid nothing, as being may be a little out of place,
of that great coming * ¢xodus of labour” which is to be soun
mavgurated, and which promises to provide in distant lands
an Bl Dorado ot plenty for the favoured husbandman. But
why, looking to fucts, provided so kiudly for him only? The
cottager truly may at times nced belp, even in the most
favoured loc:lii s; but thers are cottagers, and plenty of
them, in great London, in Liverpool, and in all other great

towns we ever saw, and their inmates are to the full,—does
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Mr Arch know it 2—quite as helpless as ever their country
cousins can be. Nothing cin well surpass the interior of a
town cottage. Thir is, indeed, an architectural and building
subject, and not a little importa t, for nothing can s-rpass
the evil arrangements and surroundings of a Londun cottage
and its inmates, and this may bring us t snother strange ro-
sult of this «havge in the conditjon and dvings of the primi-
tive husbandman or countryman,  t is the probab’s eftect on
the labourer in towns, and the congequent change even in his
progpects, ‘The British labonrer, it would xeem, hava rapital
prospect before him if he will but be content to slay at home
and Lide his chance.  ‘Lhe wround is clearing for him day by
day, ntelligence is spreading, and the ddever workman,
whether of town or country bringing up, is pretty cectain of
occupetion, so that fur the mere hewors of wond and dravwers
of water there is a plenty to do, and ample room to doitin
'Fheir pro pects are im) roving, and competition is no' so
keen, or, at any rate, will not be so in the future Al thia,
we are confi lently assurcd, is 8, and it ix not a littls curious
to think of the causes which have brought al' this ahoug
Labour, mere Inbour, is the simplist and commonest of all
human vocations. T'he la' urer is always ready at o1l and
his simple work is soun learnt, wheth r in town or country,
whether in a ditch, or in belping to build up or to pull down
a hou-c. A strange enough fate is the ¢ labourer="  He fits
into all positions, from high poetry to the merest common.
place. If the paioter wants a picture q 0 figure arywh re,
why, the labourer ix always ready for him, properly clothed in
picturesque diversity of costume Loth in shape and colour  If
but a crowd bu required in the d m background, how could it
be made 1p without the gronps of working men, — labourers
always, somehow or other, to be found everywhere hangivg
idly about? Practically, not poetically, what is the poor
labour r to do when the mighty # machine ” has totally ruun
him down? He must cultivate him-se f, and become n profes-
tivnal nan; learn to look after machines, — perhaps invent
them. Well, thus we «ll go on advancing.
and thus it will be,

A NEW DOMESTIC STEAM ENGINE.

M. IFoutaine bas recently received a prize of $200 from the
Frenen Sociéte dlincouragement, for the invention of the
domestic steam motor repre-ented 1o the annexed engravings. *
The boiler of the device contains coough water to furnizh sume
42 loot pounds, during the continuous period of work of a
womat — some four or fise hours, and the design 18 to reaew
the supply during weal hours, allowing such interval for the
gencration of steum, ready to begin work again,  The device
1o composed of 4 generator —an ensine and a gas furnace with
automatic register. The engsraving shows the exterion of the
invention, and also a sectioval view, A is the budy of the
boiler, in the lower side of which are twenty-fo .r copper tubes
B, the upper ends of which enter the smoke box, C. Disa
sleeve through which the gases of combu-tion descend to the
chimney, and E is a superheating tube whidh is closed at the
bottom und exteuds down through the smoke box, as shown.
I is the feed water tube, ol smed by a screw plug, innicated vy
dotied lines, Water cannot be put into the boiler except when
tiere ig no pressute of steam, At G, dottud liner, is a cock
which diaws off the steam when water is to be supplied, through
a pipe, H, and thence iuto the chimney. I is the flue connect-
ing with the sleeve, D J s the furnace compused of twenty-
five Buusen burners.  ‘The gas, vn leaving the ooter, gocs to
the upper part of the machine snd enters at L Here it meets
a flexible tube, M, which tesebles a bellows, and forms a
pressure 1egulator, N is & counterweight suspunded to the
tube, M, saamiaioing 1t at o length -orresponding to the
desired pressure.
slongates aud checks the flow of gas by closing the smaller
onfice, L. X is the tube coududting the gas fivin this appar-
atus to the buraers. Steam is taken fiom the superheating
pips by the tabe, O, and is led to the slide valve, Py which
cominuulcat s with the eylinder, Q. R i3 the «lide cecentrie,
S the crank, T tue belt wheel, U the (xhaust ipe loadiog to
the chnnuey, V the mauometer, and W the suppoiting legs of
the apparatus. X 1 the wooden cavelope, having dilatable
jowuts which suctound the builer and cylinder, ani is hined
with thick felting., Y is a small inclined mirvor, which allows
the operator to see o veflection of the gas burncers, and so to
judge of the heat of the fire.

—————

Thus it bas been, |

When the it tixad is excouded, the tube !
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Cylinder, valve, chest, slides, and frame of the cugine are
all cast in a single block, in which the necessary apertures are
bored. No cores are used in the moulding. Steam goes to a
simple slide valve operaled by an ecceatric, and is admitted
during one-third, and cxhausted during five-sixthe, of the
stroke. The shalt, crank, and eccentric are cast in oue picce,
All rubling surfaces are of steel,  ‘The piston is made in seg-
ments, of cast iron, on the Ramsbotiom ystem, and all the
ports are circulnr.

The vbyect of the device is to do any light work now per-
furimed by hand, such as driving sewing or washing machins,
tutning wringers, operating pumps, ete.  Its height from floor
to top of fly wheel is about 43 inches, and exterior diameter,
14 inches.  Stientific American.

HYDRAULIC RIVETING MACHINE.

The use of high pressure steam, especially in marine engines,
which has become so0 uviversal during the la t few years, has
required & stronger construction and 'orm of boiler thau hither-
to employed Py

In order to retain the large diameter 8o convenient in mar-
ine boilers very strong plates are necessary, and it is now no
unusual thing to have hoilers in use at sea with plates of lin.
aod «ven upwards in thickness. Such boilers require to be
constructed with 1ivets of sizes thatcannot be sati-factorily set
up by mere manual labour, and of lat - years, after many ap
phications of steamn aud gearing fur this purpose, hydraulic
puwer has been employed with the best results.

The fust thing that strike an observer of this new process
is the entive abgence of that most d afening noise, the usual
accorapaniment of ordinary riveting, and a Fttle further at.
tention will show that this absence of noise is its least mert
By the quiet, steady pressure rivets are enlarg: d throughout
their length and fill vp all roughaoess or irrgularitics insile
the runched boles they eater, so that they rewain firmly fixed,
evea whrn one or both of the heads are cut off, and must be
drilled out altogether shonld it ever be necessary to remove
them. The pressure not only forms heads on the rivets, aad
effcets the above nimied compression, but it holds them up,
and the plates also, close t gether, uotil the furmer ave suffi.
ciently cooled to bear the strain, and even draws th- plates
closer te gether by subsequent contraction.

Thellustration on page 379 shows Messrs. Mc Kayand McGre-
gor's patent hydranhc riveter, which has been for some time in
use at the Millwall Docks Eogiveening Works, London. This
machine is one of the most powerful of its class, and gives a
pressure of 60 tons upou the rivet, an amount abundantly suffi-
cient for the largest class of boiler work hitherte required fur
marine engines.  Above the machinestands a powerful travel-
hing crau-, troth which boilers are suspen led oves it, their (or-
dmary ) horizontal axi~ of course then being in a vertical po-i-
tion.  Crrcular seams of nvets are brought to the machine by
the simple process of turning the boiler round vn & swivel
and vaitical seams by raising or lowering it in tho usual man-
ner with medhanical arrangements of this class.

The pressure is derived from an accumulato , and it amouats
to 100 Lb. pr r square inch o the present case.  This pressure
is only admitted 1nto the large cylinder when the d escome in
coutact with the bot rivet, the #slack ” being taken up by the
action ofa smwaller cylinder. By this atrrangement a considerabie
savi ‘g of power is «flected : for if the large cyhinder took its
supply and moved the levers their entire distance by accumul-
ator pressure, it is evident that great waste of power would en.
sue thereby, and in all direct acting steam riveting machines
this waste must come from the nature of their construcuion.

Tne hydraulic cylinder, and all valves, levers, wei.bts, &c.,
are placed in a pit below ground, clear out of the way of men
workiug. and -afe from frost or accidental injury.  Of course
the pit is covered over, and in winter carcfully protected from
ccld, and where, as is sometimes the case, theso machicrog
st=nd practically outof doors, n precaution of this kind should
never be neglected

The upper end of the powerful cast iron levers which form
the most conspicuous part of this machive are perfectly freo
fom all surroundings, except only a conveniently placed
' handle for starting or reversing ; this handle stands bebind one
of the levere, and therefore dovs not appear in the present il-
lustration  These levers are 80 strong that any accideatal blow
given to them can Co no harm ; and tho readiest access is ob-
tnined to ~very - art of the machine,  Steel diesare simply

placed in bored holes, and naturaliy hold themselves there.

When all is prepared, and a heated rivet in position, a
movement of the handle admits high-pressure water tu the
smaller cylinder, the dics rapidly cluse upon tho rivet, the
self-acting valves admit water to the larger cylinder, aud with-
out noise or vibration the work is done The dull, heavy pres.
sure crushes together the thick plates, and after holding them
and the rivet together for a moment that the latter may cool,
the pressure is released, the dies recede, another rivet is soon
cumpleted, and a boiler is finished with astonishing easo and
rapidity

‘I'he distance from the ceatre shaft on which both levers
wourk to the dies ur centre hydraulic cylinder is 6ft. in the pre-
sent case, so that afier deduciing the centre bearing, and
wrought iron straps to carry the tensile strain, there romains o
clear epace of 51t. for boiler plates, and this is tound to be am-
ple for the several classes of work for which this particalar wa-
chine is used,

To all those interested in the developmeut of high-pressur-
at sca, such a machiuoe as this we have described cannot fail to
be most interesting ; and still it is only one ¢lement in thos-
most numerous facilities we owe Lo the inventive powers of
our mechanical cogineers. Such machines as this comypea-
sate in some measure fur the enbanced value of labour anil ma-
terials, and no one who has read the pages of this journal can
have failud to notice this encouraging fact. No soon'r d:
work -hop requiremeants outstrip existivg meunns of production,
than forthwith touls are invented, or n w processes discovered
and we still retain 0. control over the inert rost tances of ma-
terial things.—The Engineer.

IMPROVEDL WIND WHEEL AND WATER ELKVATUR.

Irregularity of motior, oscillation of turning tab'e and vane,
unavoidable us. of small wheels on the miin shaft preventing
the transmission of quick motion when the same i< needed,
liability to get out of repair, aud cxcrssive cost, are objectinns
to the cmploymnt of wind power, which the inventor of the
device illustrated on page 379 clams to have overcome., The
funs are centrally pivotud to two circles, which constitate por-
tious of the frame f the wheel, and the bearings for the main
uxle rest upon stationary post.. A is a weight attached to a
rod which traverses the shaft and is pivoted in asleeve which
slides back and foith between thg arns. To the sleeve arc
attached jointe f rods which are connected with guides, at B,
so that, as the sleeve passus back and forth, the rods are given
an inward and outward motioo. Near the outer extremity of
the latter are p a.ed systemns of small rods, C, jointed tog ther
to form parallddograms, ogerating on the prin.iple of 1izy
tongs. From each of these extend three arme, one passing
tlrough the outer circle and carrying a ball, D, the sceond
piroted to the inside corner of one fan, at E, and the thiri
similarly sciured to the outer corner of the other adjae nt
fas, at F. The rods, G, counect these fans with those next
to them, so that one shifting rod, with its luzy “tougs, govern.
a sct « f foui fans, which move thiough the same space at the
same tiwme.

In order to stup the windmill, the weight, A, is removed,
when the balls tend to bring the portivns of the lazy to s to
a position atright angles with the shifting rods, and bhenceth
fan., to a right angle with the wheel. The fang, it is otatdd,
move with cqual tacility in strong or light winds, n+ greaur
force buing required to vperate thicm thaa is necessary iv over-
come tue friction of the differcut bewings. ‘The power is, be-
sides, throagh its application diagonally across from the -
side corner of one fan to the outside coruer of the other,
transmitted to the best advantage. Fou large wh els, we aie
informed, bydraulic pressure is us.d to cqualize the motion

The water clevator cousists of a scries of backets, H, which
are pivoted, a httle above their centres, between every two
{ links of an codless chain or baind which passes over too
t palleys, oue at the bottom and the other above the well.  Tuc
{ bottom of the bucket swings in, and & projection therco-: tahes
{ against the upper zhaft as the vessel is carried over. This
i causes the atter to cmpty, wath little splash, t.to the conduit
1 provaded, 10 whicn the water is conducte to any desired puint.
v It will bo scen that the constru tion of the apparatus de-
{ notes considerable strength, as it is built on the plau ofa
1 wagon wheel, the faus serving as spokes.  Uhe inventor states
that it is almost 1mpossible to blow it to picces.—~Seientins
American.
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SCIENTIFIC NEWS,

It i a well-known fact that gum arabic will not cause some
kinds of blotting-paper to adhere, This may be remedied by
adding, to cight ounces of the concentrated solution, sixteen
grains”of 4l minam sulphate. Alum answers also, but not
so well,

As » means of preserving an elevated temperature while fil-
tering solutions, &c., tbe followi: g hot water funnel may be
used. This consiots « f a thin fuonel, with a pecfurated rubber
stopper in the nedk, through which the glass funnel is passed ,
the whole is covered with thick fclt;the space between the
glass and tin funnel is filted with hot water.

Accorpixe to a statement by M 8. Droux, in the .dnnales
du Géne Cwil, the use of sudic silicate, in soaps cannot be
comsidured a falsification, as it increases the detersive proper-
ties of the soap. It also diminishes the price and makes the
loss by Grying much less. ‘I'he ncutral silicate containing
19 parts of soda to 81 of silicic acid is preferable to the
alkaline silicate containing 30 parts of soda to 70 of silicic
acid. The mod of making svaps with sodic silicate is given ;
6 to 8 per cent, of the silicate is contained in the finished
product,

IxcoxBusTIBLE PArer axp INg.—An English ioventor has
secured Jetters patent for an incombustible and dreproof ink.
The pnlp for the paper is composed of vegetable fibre, one
part, asbestos, two parts; borax, one tenth part | and alum,
two tenth parts. The ink can be us-d cither in writing or
printing, and is made according to the following recipe:
Graphite, fincly ground, twenty-two drachms; copal or other
resinous gum, twelve grains | sulphate of iron, two drachms,
tincture of nut galls, two drachms ; and sulphate of indigo,
eight drachms. These substances are thoroughly mixed and
buil. d in water. The graphite can be replaced by an earthy
mineral pigment of any desired colour.

Tue following method of preserving wooden labels that are
to be used on trees or in exposed places is recommended :—
Thoroughly so:k the pieces of wond in a strong solution of
sulphate of iron; then lay them, after they are dry, in lime
water. This causes the formation of sulphate of lime, a very
insoluble sult, in the wood. The rapid destruction of the labels
by the weathir is thus prevented. Bass mats, twine, and
o'her sub-tavces used in tying or covering up trees ar plants,
when treat d in the sawe manner, are similarly preserved
At a rtecent meeting of the horticultural socicty in Berlin
wooden labels thus treated were shown, which h d been con.
stantly exposed to the weather during two years without be-
ing affected thereby.

In continuation of Lis researches on tha phenomenon of
flight, M. Mar.y has made a seric s of vbservations which prove
huw important & part the onwand movemen of 8 bird plays in
ircreasing he dfliciency of each wing stroke.  For rupposing
tlat in its descent the wing did not continually come ie con-
tact with a fresh volume of air it would act at a disadvant .ge,
because the downward .mpalse, which at the commencement
of cach stroke, it gives to the air below it, would make that
air to m .ch les- eflicient a resisting medium, whilst, by con-
tinndlly coming in contact with a fresh body ol air, the wing
15 always acting on it to the best advantage. For this reason,
when & bird commences its flight it turns toward the wind if
p ssible, to make up for its lack of motion on starting

Tas Straits Times, a Javanese journal, publishes some
novel informution on the poisonous propertics of the bamboo
which heretofore has been considered one of the most inoffen-
sive of vegetables. Ihe natives of Java use the poison against
their enemies, and obtain it by cutting the bamboo at a joint,
and detaching from the saucer-shaped cavity, formed by the
cane at such portions, some small black filaments, which are
covered with almost imperceptible needles. The filaments
constitute the venom, asgainst which no remedy has been
found to act. When swallowed, instead of passing to the
stomach, thev appear to catch in the throat and work their
way to the respiratory organs, where they immediately pro-
duce & violent cough, followed by inflarmmation of the lungs.
The poison, tricd upon dogs, produces loss of appetite, severe
cough, burning thirst, und gradual cmaciation. The animal
froths at the mouth, and finally dics by suffocation as ifunder
tue influcnce of a deleterious gas.

MISCELLANEOUS.

Tuere are some 264 blast-furnaces in Pennsylvania, about
100 of which are not blowing.

I'ne Martindale Zinc Works, at South St. Louis, have had
four furnaces in operation during the past month, These
have produced 1003 tons of zinc.

A7 Buffalo, New York State, a steel yacht, to be propelled
by steam, is now bunug constructed which, 1t 1s thought, wiil
travelat the rate of cighteen miles an hour.

Wuat is belicved to be the longe t rope in the world has
been recently on view at Messrs. Frost's  walk,” Shadwell.
It is a grapnel rope 10,000 fathoms long, without a splice,
and has been made for the Sicmens Telegraph Company It
is made of three strands, the diameter of the completed rope
being 2 in.

It is proposed to roll 60ft rails at the Edgar Thomson Steel
Works, U.S., when they are completed, thus saving 30 per
cent. of rail end:. The rolling of 30ft. rmls was once regarded
as a great achievement, and two mills, Mountour and Cambria,
dispute the honour of the first successful n.anufacture in this
country of rails of that length.

Tue STatistic oy Parei-making.—Some curious statistics
relative to paper making have been recently published at
Venice. It appears that there are 3.90v paper manufacturers
in the world, cmploying 80,000 men and 130,000 women,
besides 100,000 cmployed in the rag trade ; 1,svy millions of
pounds of paper are produced annually ; one-half is used in
printing, a sixth fur writing, and the remander for packing
and other purposes. The United States with 3,000 machines
produce yearly 200,0uu tons of paper, which, for a population
of 23,000,00v, averages 17 b, per head ; an Englishman con-
sumes 113 1b ; a German € 1b.; a Frenchwan, 9 1b ; an Dialian,
3% 1b; a Spaniard, 13 lb; and & Russian ouly 1 1b. annually,
on an average.

Tue North rn Pacific Railroad has been completed, equipped
and put in successful operation from Duluth, the exireme
westerly end of Lake Superior, to Bismark, on the Missouri
river, a distince of 452 mules, and from Kalana, on the Col-
umbia river, to Tacoma, on Puget Sound, a distance of 1053
miles. At Kilama commuvnication is extended up the Col-
umbia river a distance of 4uv miles by means of the Oregon
Stea n Navigation Company, thus aflording direct means of
communitat-on and transportation between the territories of
Idaho and Washington and the State of Oregon with the navig-
able waters of the Pacific. With great cire, and after most
particular iovestigation, «xamivation, and surveys, Tacoma
has been selecte ! as the Paatic tenmminus of the Northern
Pacific Railroad. It is situated on Commencement Bay, an ex-
cellent harbour in Puget Sound, aud already has & sumed the
asual appraranice of w wtuwing ity 1 he comnodius whatves
of +ho railruad cotupany, the tra K and railroad conne ctions,
arc far advanced toward. cu. pletion, and will afford all the
nccessary facilitics which will be required by the immenso
business that mast centre at this poing.

Proaasry the oldest timber in the world that has been sub-
jected to the usc of mam, is that which is found in the ancient
temples of Egynt It is found in coniection with ancient
stone work, which is known to be at least 4,000 years old. This
wood, and the ouly wood nsud n connection with the temples,
is in the furm of tier, holding the end of onu stone to another
in its upper surface.  Where two blochs were laid in place, it
appears that an excavation about an inch deep was made in
each block, into which an hour glass shaped tie was driven,
. It is therefore difficult to foree any stone fiom  its po-session.

The tiesapp: ar to have been the tamarisk, or chittim wood, of
| which the ark is sad to have been ¢ nstructed, a sacred tree

in ancient Lgypt, and now very rarely found ia the valley of
_the Nile. These dovetail ties are just as s und now as on the
, day of their inscrtion. Although fuel is extremely scarce in

that country, these bits of woud are not large cnough to make
, it an object with Arabs to heave off layer after layer of heavy
, 6tones for so small a prize. Had they been of boue, balf the
, 0:d temples would have been destoyed yeara ago, so precious

would they have been for various purposes.—alanufacturer and
' Builder.
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STEAM PLOUGHING ENGINE WITH HEAD AND SCHEMIOTH'S STRAW-BURNING APPARATUS.
CONSTRUCTED BY MRSSRS. JOHN POWLER AND CO., ENGINKERS, LEEDS,
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SUDLOW’S ROTARY ENGINE —(Sce next page.)

STEAM PLOUGHING ENGINE WITH STRAW-BURNING , feeding arrangement Mpssm. Fowler have provided means for
APPALATUS | burning o small quantity of pet oleam ofls, vhe latter beiog

’ ! gupplicd by a pipe leading from a tank on the top of the boiler

We give, on these two ages, views of a 12-horse steam | and being injected into the firebox by the action of a steam jet,
ploughing cngine, fitted with a straw-burniog apparatus, the | the injector being arranged just above the stiaw-feedisg rolls,
engine being one of a pair made a few months ago by Messts. | asshown by the part longitadinal section ou the opposite page.
John Fowler and Co. for usc in Russia, ! This provision for petrolcum burning was made on account of
Theo engine is of the (ype ordinarily made by Messrs. Fowler | the great power such ploughing engines are rrequently called
for working on the double-engine system, but it is fitted with | upon to exert, a power which it was deemed someswwhat doubt.
an unusually large fircbox, the fiont of this box, too, Leing | ful to be able to maintain by the combustion of straw alone,
entirely cut away, while the reversing gear, stop-valve, clnich i pailicularly if the latter was notingood condition. The quan.
leve:s, &c., are all arranged so that they can be worked fiom the | tity of dry straw used is about 26 1b. per indicated horse power
front end of the engine instead of from a footplate at the hind : per hour, aud as tiae engines have sometimes to exert 80 horso
ead ag usual. The straw is fed into the firebox by the action of & | power, there is naturally a difficulty in consuming the neces-
pair of rolls similar to the feed rolls of a chaficutier, aud driven ; sary quantity. We may add that the engiunes are also sunitable
by a belt, as shown. 1o addition however. ta the simaplestraw- %ot burning wood if desired
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SUDIOW'S ROTALY LENGINE.

Wo illustrate on page 383 a novelty in steam-motors—a ro"
tory engine patented by W E Sudlow, of Oldham, and exhi-
bited at the late reel Park Exhibition at Manchester, Of all
mechanical contrivances, perhaps, rotary engines take the first
place among problems for which a practical, snccessful issue
has been long, and for the most part, fruitiessly sought. Yet
the eolution of this intricate subject offers considerable com-
mercial aud practical advauntages, and we are dispnsged to thiunk
that the engine we illustrate seems likely to prove a success-
ful exponent of these aivantages. A rotary engine in its in-
trinsic principle secks to uge steam power directly as a rotary
motion without the interv ntion of areciprocating piston. This
may seem in theory a very simple problem, but, practically, an
eugine on this principle is one of the most dithcult things to
con-truct in a satisfactory manner.

The essential advantages of a rotary engine over the old
piston eng:ne are briefly these :——That the use of all recipro-
cating parts are, as a rule, an econo nical (isadvantage, This
is caused by the fact of ail mass req.iring power to set it in
motion, aud afterwards, if that motion is not to be continued in
the same dnection, an equivalent amount of power has to be
applied in the contrary direction to stop the motion.

Now, as a rule, considerable power is required, every stroke,
to et the reciprocating part of a pi~ton engine in motion, and
then their momentum is wasted upon the crank pia and bear.
ings. Hence an economical loss  Again, a <teady roary mo-
tion in one direction, we may see at aglance, throws less strain
and knock upon Dearings than an alternate pull and thrust.
Hencea further loss to reciprocating engines by friction, and
wear and tear of bearings,  Agawn the avoidance of a jarring
1eciprocal motion obviates the necessity of a strong frame and
very sobid foundatious, and there are also no counecting rod
brusses to watch, to prevent knocking through wear, or to run
hot by excessive tightening up. These are benefits of which
a practical man can easily j .dge.

"The greatert advantage, however, peculiar to the rotary class
of engine is the enormuus power which may be developed ina
minimum of space, and with a smallest possible amount of ma-
terial.  This is causcd by the sact that in reciprocating engines
the piston speed i+ comparatively hmited by reason of the mo-
tion being continually stopped and reversed. Now speed is
power, without any further expenditure of material, and our
only limit of speed in stean eny nes is the velocity with which
a supply of steam can travdl along pas ages with full cffect.
Anulns v ity is, as far as can be determined, almost nfi-
ite. Thus with a piston such as that of a rotary engine, in
which the motion is constant, aud in the same dircction, a very
Ligh piston rpeed is attaivable, without shock or jar to the en-
gine or foundation,

A very high rate of expausion can with facility be obtained,
with onv, two, or three cylinders, sct at § or } on the ~ame shaft,
or by mean-~ of the usual fly-whe 1toregulate the specd.  The
rotation at high speed may be hept up by sinply successive
pufls, as 1t were, a- the piston pusss the sliding-block, the
great velocity enabling thc stia'u to be exjanded to the himit
of ureful expan-ion  With kigh-pressure steam the economy
of suchi an engine -hould be quite uuique, as .h travel of pis-
ton 1» vqual tu abo .t three times the diamcter of cylinder.

With all the avove detatled adyvantiges attending this form
of engine, it may be wondered why rotary cogines should not
have been, befure this, the generally used and tavoured form of
stwaza-motor.  The rcason is simply 1his ; that there are serious
pra.tical difliculues to overcome in this form of engine, and
th. man who may have sucuessfully overc me them will have
conferred & groat buon on the stuam using community in par-
ticular and the world at large.

These dficultics are principally (1) to make good steam-tight
juints over the large surise - ot the peculiac pistun with the mi-
nimum of friction, and (2) to obtainthe rapid — ray, instan-
tancous—withdrawal aud replacement of the sliding-block be.
furc the advancivg piston and imwmediately after it, not with-

prossure b ing admittid to the back of it.  This mnk «» juint
proportional to the pressure, and as tho pressure falls the joint
is relaaed atd there is no undue lo<s by friction.

The side face joints of the swelling, ot piston, are made by
di cs, which are fixed by set screws to tho piston,an thereforn
revolve with it. The surface on which the joint is madeis t!‘mu
transferred from the large surface of the piston to a narrow ring
on the main cylinder, which is animportant improvement over
ordinary forms of rotary engines.

The unavoidable expansion of tho shaft, through heating by
the steam, is thoronghly allow.d for, without detriment to the
engine, by attaching the r’iton to a feathured boss wn.th ‘thrco
fosth rs, allowing free longitudioal action.  The boss is ticmly
keyed to the shafting. .

The metallic side packing can be easily examined oradjusted
by removal of the end covers ‘There are but two Lolts to undo
and no steam joint to remake, .

With r¢ gard to the abutment or sliding-block : This is vper
ated in Mr. Sudlow's engine Ly steam alone, acting by meaus
of a small auxiliary piston attached tu the top of the abutm nt
and regulated by meunns of a shde valve and ordinary eccentric
on the shaft.

This valve causes the abutment to rise casily without shoch,
just as the swelliag ou th: piston reaches it aud follows it up.
Then the pressure being reversed the abutment is ma le to ride
easily down tho opposite incline, an1 teads to move the piston
forward. This causes a noiseless but rapid motion of the abut-
ment without shock or jar, which is an e¢ssential mark of a
gouod and practical rotary engine.

A governor i- attached, which supplies the st-am through a
double-beat valve, and which cuts off the steamn as soon 15 the
reqnisite speed is obtaned.

We think that this engine, as a whole, is as good and prac-
ti a1 & gpecimen of a rotary cogine us we have seen, aud we
have no doubt hat, partially through its ageacy. the benefits
of a good rotary motion will be more fully understood than at
present.—Iron.

THE NEW STEAM HAMMER AT WOOLWICH.

A stupendous steam hammer newly erected at the Royal Gun
Factories, Woolwich, was tried for the first time on Thursday
last week, in the presence of the superintendent of the d. part-
ment. At the first trial it moved with the greatest possible
case, and the b g steam cranes, un cither ~ide, cach of which

will lift from 80 to 100 tons, swung round with perfect free- -

dom. One of the cranes lifted into its place a huge steam y-
haoder which is to be cmployed to Lift one of the furnace door-.
The enormous power of the new hammer can ouly be fully
realised by Reelng it in operation ; to say it is the largest aud
most powerful in the wotld Loaveys but a faint iuca of 1ts mag-
nitude and capabuitics  Althou-h it has been de cribed as a
30-ton hammer, the weight of the falling portion is really
withio a few pounds of 40 tong, and the force of the failing
weight 8 accelerated many times by the use of steam to dinve
it down from the top. It is cetimated that the use of © top
steam ' is «qual to allowiog the bhamm v to fall of its vwu
weisht from a height of 80 fect. It has been allowod a strik-
ing fall of 15 fect 3 1aches, and it has not yet been determiued
what is the actual force ot the blow it wid stnke.  The haw-
mer i8 45 fout 10 haght, aud covers with its supports & bas of
about 120 feet square.  Above the ground it w.ighs Juu ton,
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and the iron u ed in the fonadation below wiighs 665 tons It

has cust altogether about £30,900, the greater partof wlich has
been paid to Messts Naswyth, Wilsoa, aud Co, thy patentees
and ma .ufactuiers,

On the occasion of the trial, one of the furnaces from which
the hammer 18 to b+ fed was also ~et to work. It is large cnough
to make a comfortable dwelling-house, aud an omuibus might
be driven in at the dvoiway. L'he door of tlus furnace weishs
s.ven ons, aud is, as Usuws, an ion fra .« filled in with fin
bricks, of which it required 1,500 The coustruciion of this

drawing b.fore the stroke is complete, norre entering with any | furnace has absorbed altogether wo £ wer tha 1 15,000 bricks,
space butween 1t and the piston, as that would rejresent ao | without inciudiog the chimaey ; aud the casting of theiton

much clearance or ccononical loss.

Now, referiog to our illustrations, we shall see that Mr.
Sudlow has solved these difticultics i a piactical way, with
coutrdirable cugineering shill. The pis'on is metallic-packed,
with a sted] bar on its revolving face.  This is held back on
its place by a spring, and is kept onto its bearing by the steam

framiog and other work cosnected with the hammer has oc-
cupied th : workmeu of the Dial Sq waie i the Royal diovnal

incess atly for severa months, The uoise caus.d by the steam-

blast when th - hammer was at vork could be heard at adistance
of two or three miles, but this sound will be absorbed by the
use ot exhaust boilers.
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OVERHEAD ~1EAM CRANES AT MIDDLESBROUGH |
DOCKS.

These docks, which have 1ecently been made by the North-
Eastern Railway Company to accomwmodate their greatly in-
creased shipping traflic, possess many points of joterest and
novelty, promincent amongst which is the system of steam
cranes employed.

After carcful consideration, on the part of the duck author-
ities, of the various types of fixed, steam, and hy.draulic cranes
in general uge, it was found that no fixed crane could be kept
constautly employed at Middlesbrough, on account of the
great variation in the length of the ships, steamers, otc.,
while, furthermore, as the total area of quay room would be,
in the first instance, somewhat limited, the space occupied by
a fixed crane would be attended with serious inconvenience.
The same objection existed to the adoption of the ordinary
construction of portable crane, involving a separate line of
rails for them to travel on. There was also the further con-
dition that the cranes must be capable of loading and dis-
charging vessels, the sides of which were fifteen feet to
twenty feet above the level of the quay, as rapidly as light-
ers, which would frequeutly be twenty feet below the quay
level, and that in both cases the driver should have a clear
view of his work, Under these circumstances, it was decided
to state the leading conditions to various manufacturers of
cranes, and invite them to give tenders and prices for what
appeared to them best adapted to fullill these conditions.

The design adopted was that sent in by Messrs. Appleby
Brothers, of London ; this design, as will be scen from the
eugraving, consisting of a travelling staging or gantry, on
which is mounted a steam crane of the same construction as ‘
that sent by the firm to the Vienna Exh.bition, and which is
in successtul use at so many of the docks and harbours in this
couutry and on the Continent.

The travelling staging or gantry of each crane has a span of
twenty.three feet centre to centre of rails, one ot the latterl
being laid close to the edge of the quay, and the other in the
six feet between rails.  ‘U'he clear height is seventleca feet six
nches, which allows the uninterrupted circulation of locomo-
tives, and all kinds of rolling stock on cach of the two lines of
rails which arc spabned by thegantry. The travelling wheels
are twelve feet centre to centre.  The framing is composed of
a pair of timber uprights, braced and strengthened by cast-iron
brackets, and two wrought-iron plate girders which are con-
nected to the timber uprights by four wrought-iron plate
brackets, strengihened with angle irons. A strong carriage
with the necessary roller path and brackets for the gear re-
quired to transmit the travelling motion, which will shortly
be referred to, is firmly bolted at the e¢xtreme end of
the girders uearest to the dock, while the girders
are planked over so as to form & store for coal and
water. ‘The crane and the whole of the superstruct ire, is
desigued for a worhing lord of five tons at the maximum
radius of twenty-one feet from centre of crane post to the
plumb lLine of the hifting chain, while the crauve itself is, as
alrcady becn stated, of precisely the same coustruction as
those which have given satistactory workiong results else.
where, with apparatus for altering the radius by steam from
a4 maximun of twenty-four feet to a mioimum of fourteen
feet. The travelling motion is transmitted from the crane
cogines by suitable gear and shafts to the traveliing whels,
aud warping drums or capstans are fitted on a counter-shatt
on the 1uner side of cach trame, 5o that these warpiog drums
tan bedniven independeatly of the travelling wheels, and they
arc used for moviog the trucks into position b low the crane,
as they are required for loading and unloading. This simple
addition 18 found to cffcct & very large saving in manual
labour aud time, which, it is estimated, amounts to at least
4300 per year, because, without this appliance, horses and
lucumotives must be kept constantly employed, involving
woitking cxpenses, and wear and tear, 10 addition to the
waintenance of the road, whilst with the capstans the
tiucks are brought 1ato position by the men «mployed in
stowing aad slinging, with no further wear and tear ot road
than that due to the paying load.  As it was decided to adupt
this system ot crane throughout the dock, the two lines of
Tl spauned by the gantry are laid with crossings at such
wirvals as will admit of cither line beinyg used for full or
;mply trucks, or 1 fact partially for both pucposes it
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Another great advantage which has been domonstrated
by practice is,that the ctancs can be so readily concentrated
atany point where they may be required,and, indeed,as is
shown in the engraving, thiree of these cranes are brought to
load a long screw steamer having threv hatchways; thisis
evidently a most important consideration with owners and
shippers, especially under circumstances which so frequently
arise where great dispatch is casential.  Or two cranes can be
brought together for auy exceptionally heavy lift The cranes
were testd with the maximum working load of tive tons,
and subsequently for speed, when cach delivered fifty tous per
bour from the trucks 1nto the steamer’s hatchway.

The arrangement we have described may be modified with
adv..ntage, under some conditions, by making the crane port-
able on its gantry, so that it wall travel from end to cud, alt
the other motions being retained, the travelbng motion 1 that
case being transmitted through a square shaft with tumbler
beanings. This coustruction is especially valuable for use on
o jetty where vessels lay on cach mde ; to suit thes conditivng
the gautry is made to span the whole widih of the jetty, and
to travel over the ordinary lines of rail. and roadway. Another
modification of the system consists in having tne crane fixed
on ¢n ordinary overhead traveller gantry, or 1t may be made to
travel across the gaotry ; in such a case the fixed staging may
be cunstructed of square timber, or of columns and girders;
1his class of travelling crane has beeu rather extensively used
in the construction of public works and large buildings.

It might at first sizht appear that the 1oad to carry these
cranes must be of unusual strength, but on further consider-
atiop, it will be scen that this 1s not absolutely necessary,
because the base obtained is sv large that thuie is comparatively
little strain on the road ; in fact, probubly no more than ona
line of rails of the ordinary gauge, carrying a portable crane of
the usual type, working the same loads at the same radius.
Sevcral of these cranes have been in successful operation for
some time past, and a number more are in cour-e of construc-
tion for the Middlesbrough docks.

The system cvidently has great advantages under the con-
dition ubove-namcd, as well as for working in crowded railway
stations, o. in stoue quarris, timber yards, ¢ ¢., and it appears
singular that an arrapgement at once so timple and cfticient,
should, until now, not have been brought 10to more extensive
use, eopecially for Jock and railway tratiic.

CoaL Mings 15 CriNa.—Soume information is given upon this
subject in an official report upon the trade of Tamsuy, wclud-
ing Kcluug, where coal abounds in gieat quantities,  lhe
system of working these mines—as 1ndeed Clincse mines
generally—is exceediugly pimitive  and impertect. Places
where the pineral is observed cropping out of the hill-side are
selecte i, and an opening 5tt. high or more by 2 ft. wide is
driven horizontally for a distance of somae furty yards, termin-
ating in a central chamber, from which workings 1ou yards or
more in length radiate in a direction which usually uclines
shightly upy ards.  In these workings, which in mauny cases
can only be entered va all fours, the miner caniies un the
work of excavation, squatting in mud and watcr, and bicathing
a most foul atmusphere. One miac wsually cmploys avout
twelve or fifteen miners, who carn wages cquivalont to 1s. 6d.
a man per diem, which is an extrancly bigh rate in China,
The usual length of a day’s work is about cleven bows., The
miner is armed with & pick shaped hike a sledge-hammer with
oue head pointed and wagling about 6 1b. The length of
the 1ron head 15 about 810, and ot the wouden shaft 24 1t. Lhe
miner's lamp is & saucer of oil with a rush wich laid wto 1,
The coal is drawn along the pit tloor to the mouth in a
basket about 3 ft. long, tasteued on a bLoard with a rattan cord
attached by which w haul.  Occastonaily the boaid s fastenad
on gollers, and travels oa planks lad down for the pitipuse of
forming a rudimentary tramway. In conscgucnce of the mn-
puriect tools cimployed great waste vecurs thuough >0 great a
quantity ot the coal bang reducdd to a powder.  The ventla-
tion ot the mnes s Lot to itoddf, and 1t 18 stated that o
system of pumping out the water is cmployed. Toe watar
ruas out at the mouth of the ming and 1 cases where the
gallenes tahe a downward dircetion, the vnly resvurce left i
to abandou the wotkhing when the water exceessivily accumnul-
ates,  Fire-damp 1s unknowa, but accdents often hiappen i
consequunce of the side orroof falling in, which fiom the -
sufficient way in which they are scecured is almost inevitable,
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OVERHEAD STEAM CRANES.—(Sce page 385.)

Generally speaking, it may be assumed that the coal-working ' not sufficicr:t capital to purchase such machinery, nor do they
at Kelung islittle more than a scratching of the surface. and  wish to <lo so.  Supposing, however, that they were both able
that the real coal-tieds may be considered to be practically ' and willing, it is stated that such an inoovation, accompanicd
untouched. The Chinese Government rather put drawbaks as it would be by the employment of foreigners, would be the
iu the way of these mines than offer facilities for theic work- nnmediate signal for the closing of the mines by the Man-
ing. The uwner of tand whis b contains coal is not perantted  imiis, and the not wmprobable loss of *he proprietor's head.
i to open & mine without previousls cbtaining th - sanction of : ‘The quality of this coai has been favourably repoied upon v
, the authoritics. whith anvolves great delav and expense, and ' competent enginecrs, aud it 1s stated, in fact, on good untnurity
j is after all usually refused.  As to the introduction of machi- | that for bouschold purposes Kelung coal has no supedicr

., nery for the better waking of the mines, the proprictors bave ;
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