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DRILLS—FLAT AND TWIST,

Differences of opinion still oxist amongst mechanics, with
reference to the relative merits of the flat and twist drill. The
following abstract from the # Mechauics’ Tool Book,” by Ar.
W. B. Harrison, sums up the case for the twist drill.  Perbaps
someo of our readers can show cause why the verdict should
not be in favour of the twist as against the flut drill.

The machine-made twist drills are fast superseding the flat
drill, and where they are once introduced into a machine-
shop they are preferred to all other kinds. Let any m chanic
compare the cutting rdye of the flat with the twist drill, and
the superiority of the latter will be apparent. The flat drill
presents a scrapuny edge to the metal to be penetrated, while
the twist drill hasa cutting angle which very nearly approaches
the form of the cutting edge of the lathe tool. When these
tools are used in cast-iron it is observed with what case and
rapidity the twis* drill penetrates, and when used in wrought-
iron or brass, long and cxtended spiral chips will follow up
the twist-drill grooves, showing that it isindeed a cutring tool;
when if the same effort be made with the flat drill in the same
material, no such spiral chips are the result, rough fragments
of the metal bring foreed off, which shows that it is nothing
more or less than the effect of @ xruping process. It requires
a nicely made flat drill to produce as true and smooth a hole
as even a badly made twist drill will excecute,

We have always found it advantageous and economical to
cut up bars of } in. octagon steel into lensths of from six to
eight inches aud then turn up the shanks and fit to the chuck
a dozen or two Of these pieces ata time, and then they are
ready fitted to be made into drills whenever occasion requirces.
If the drills are the size of the steel, they should be, when
drawn down at the forge, of an average length of about eight
inches. This length is a good proportion and better in
practice than either a longer or shorter drill. If it be required
to make a round or twist drill, it is convenient to take one of
these picces and turn the body to the size and then fashion it
to suit the work

The flat drill should not only be tiat at the point but have
its body also tlat, so that the chips or borings may be carried
around with the rotation 1 the drill, and not be ground be-
tween its sides and the metal whick the point is penetrating.
The cutting point must be made thin so as to more casily
pencetrate, and in process of werking this point must be kept
thin and sharp, otherwise a ragwed hole will be the result.
The form of the point of the drill should be such that the two
lines should mect at 909, or, what is more explicit, exactly fit
the inner angle of the fitting or try-square, which is an angle
of 90¥, or one-forrth of the circle. There is anotheradvantage
ia shaping the points of drills in this way with the square; a
measprement from the body of the drill to the arms of the
square, when the gquare is applied, will give an index of the
proporttion of the lines of the point as rvegards their cqual
length, and tbis measurcment is easily ascertained by the eye.
This cxactness is important in a good cuttiug drill, as both
sides must perform their proportion of the work, The cutting
angle rhould meet the face at 602, but a variation may be
made in regard to this according to the hardoess or other
characteristics of the metal to be peactrated ; 2 harder metal
requiring less acuteness of cutting angle. When the drills are
dull and are ground, let the squarc be applicd to ascertain the
form of point.

Another method of using the drill is to insert the back or
dead centre in the countersink at the end, and hold it fast
with a wrench, and apply it to the work which rotates in the
lathe chuck or some other fixture. These drills may con-
venicatly be made of bars of flat steel about eight jnches long
and of & width and thickness to correspond with the work.
The centre or countersink which is to enter the centre of the
lathe ghould be made large, so that there will be no danger of
its slipping out of place if it should be found necessary to
slightly turn the centre back, as is often done to free the drill
from chips. We have seep 21d fles used for these drills, and
also seen old files drawn down 10 make common fiat drills,
but we 1mast express a hearty ccatempt for such a slovenly
method of producing a tool, which when made may well be
regarded with disgust by ever; mechanic of taste who has any
pride in the appearaLce or working of his tools.

The step from the old-fashioned flat drill to that of the im-
proved twist drill, is one of the boldest leaps in mechanical
science, and may be compared to a single stride from a tool of

an ignorunt ago to thoe finished implement of the enlightoned
period. When wo take a look at their forms and (ompare
the, v o sce at aglance the imperfections of the flat driil and
the superior qualities of the twist drill  In the tlat drill, s it
rovolves in the metal that it has to penetrate, it foreex & por-
tion of the material before it by a direct action, rubbing it off,
as it were, by the applied power; the cutting lip presenting
an edge at a right angle with the work. Give a lathe tool to
a roechanic, with the same form and angle, to “turn up ' a
piece of iron work, and if he understands the nature of the
materinl he is to operate upon, he will throw the tool from
him as if you had offered him a premeditated insuft. He
knows very well that there is no “cut” in that form of tool.
It may, by abrawuon, reduce the work upon which it is em-
ployed, but it will not cut it. But give the same mechanic a
drill made with the very same angle of cutting lip, and Le
will use it in his work with no feeling of a detraction of hLis
dignity. He probably never gave a thought to the efrt of the
form of the cutting edges, as presented to the resisting metal,
He knows the best shape of & good turning tool, and his
experience tells him that the point of the instrument wmus
run under the metal like a wedge, and -7¢ ¢2 off as the cutting
point advances, and vot serape it away by direct applied force
agaiost the resting tare—not cutting edge—of the tool,

Show « twist drill to the -ne hanic, and compare the cuttiog
angles of the two instruments, and he will readily see that the
cutting lip of the twist drill is almost the exact shape of lus
well-made turning tool. In operation he will observe that,
instead ot the abraded chip of the flat drill, it will bea clean
and smooth-cut ribbon of the metal that is thrown up the
spiral grooves of the drill as it penctrates into the mat-rial
‘The pecnliar advantages of the twist drill are not gencrally
krqwn throughout the country, but where they are onge
introduced they are soon appreciated, and applied to the ex-
clusion of the flat drill. Some of the advantages of the twist
drill are that it will always bor:a hole that is perfectly
cylindrical, whereas ot ¢ flat drill will not always do this. Th-
cage with which a twist drill cuts is another recommenda
tion, and its strength, compared to that of the tlat drill, is stll
another good quality. When the twist drill is broken, it cun
be casily put in order at the grindstone, if it has been properly
maie,and will operate as well and be of the same siz 2 as when
first employed.

The flat drill is quickly and ecasily made. The twist drill
requires time and gome gkill to form. The tlat drill can be
made larger by «readiny the cutting poiat by m-ans of the
forge fire, but the twist drill once made is a tool of 8 constant
sizz; it cannot be enlarged or reduced without spoiling it NS¢
we sec¢ why, in manv shops where miscellaneons work is done,
the flat drill has the preference, but in shops where ganzes
and constant sizes of work are made and expedition is a re-
quisite, the twist drill may be used to great advantage.

Within a few years the manufacture of twist dreills has
become an established business, aud any one wishing such
drills can purchase them at the stores where tools are kept
and sold. Some of thess drills increase by the sizes of the
wire gauge, 5o that the holue made will it the wire purchased
if such a fit should be nceded. They are also made to increase
by sixty.fourths of the inch, but as an improvement on those
sizes we would recommend that they be made of sizes in-
creasing by the decimal divisions of the inch, or by tenths
and huadredths, &c.

The larger sizes of these drills as manufactured have taper
shinks whick are inserted in chucks made to fit the lathe, but
the smaller sizes are not thus made ; the shanks are of ¢ylin-
dricil form, of the same riz2 as the drill, and as they vary
thus small concentric chucks are needed to hold them when
usvd for drilling.

If ti.» mechanic desires to make a twist drill for mmscli,
there are (wo methods by which to accomplish it—by forgiog
or by cuttin_ it from the solid metal A good drill may be
formed by eithe method. Oae thing must b+ borne in min
if too little twis. Le given, it will approach too near to the
flat drill and will bo but little more offective than that form,
while, on the other hand, if too much twist be given, the
cuttiog cdge presented will be too acute—breaking or crum-
bling away before the resisting metal. Some years age, s
manuf:ctory employed one of its workmen to make a set of
costly twist drills which were intended as standands of size for
the scries of lLoles in a sewing machine; but unfortuanately
tho mechanic who made them formed them with too much
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twist, and the constant breaking of the thin cutting lip und! Iig 5 is & machine also ¢mployed for engraving reliet ,
the ditheulty of keeping them in order gave twist drills n bad | medallions, &« , cither the same size as the original, or ¢n-

repute in that factory, and they were thrown aside
nen this as an instance of o fault to be guavded axainst
Better make them too straight than teo much twisted.

1f it be required to make a drill from the solid metal, let
the mechanie turn a cylinder of the size he wishes the drill,
ant then with asmall round nie cut out and Hinish the grooves
We must admit the round file is not just the tool to do this
with; a Nat file with round cdges is better, and to prevent the
tecth on the flat suiface from spoiling the sharp edges of the
arooves which are to be 1ctained, it will be necessary to grind
the flat sides of the tile upon a grindstone until the cutting
edge of the teeth is destioved,

To form a twist dri]l by forging is more diflicult. It is
ne-esgary to forge a flat blade similar to a flat drill and then
twist this biade info the semblance required; then, with a
lizht hammer and careful blows, hammer the twisted edges so
that they will be thicker than the central line of the tool.
This will give greater strength and a better drill, and, to cut
well the central line or cutting point must be made quite
thin  Be careful to get the sam: teest 8t the point of the drill
as upon the body of the drill. We mention this as the inex-
pericnced often Jeave the peint -trahs, with no twist, hke a
tlat drill.

When the diill is forged there are two ways of finishing it
up —By turning it true and of a proper gize in the lathe, or
by running it mto a ¢ butt mill” or “end tool,” which is
represented in the annexed figure, and cousists of a cylinder
of steel *7ith a hole made through it of the size that the drill
is to be, and with teeth eut upon the eand of the cylinder which
15 to be presented for the entrance of the drill forging. When
the tool is thus made it is nicely tempered. To use it, place
the forging for the drill in the chuck where it is to rotate
when used, then hold the tool with @ wrench or any conve.
nient mode of retaining it and enter the point of the drill as
it revolves in the chuck and forcibly press the drill into the
aperture of the mill  The cutting tecth of the “mill” will
form the drill of a true cylindrical form. It may be necessary
to form the forging like a V at the point, so that it will readily
and centrally enter the hole of the mill, and while it is cutting
away the surplus surface, oil must be supplied or the delicate
tecth of the tool will be destroyed. When the drill is thus
“sized,” as it termed, remoe it from the lathe and file it up
ar hefore described, aud temper to suit the purpose for which
it is needed.

COPYING MACHINES,

We illustiate on pages 196 and 197, from Enqineeriny, a
cumber of different machines designed and constraeted by Mr.
Ferdivand Lotz, of Qffenbach, for the use of engravers, and
having & very wide range of application, as they are intended
for the production of line engraving, producing cnlarged or
reduced fuc-simile copics, water marks for bank-notes, bonds,
&c,, aud for makiog copies of reliefs of all kinds. Fig. 1 is
the simplest form shown, and is intended for engraving small
citcles.  The graver is mounted on & nut carried upon a fine
screw, and the instrument is attached to a bracket upon the
fame. Fig. 2 is simply a ruling macbine, consisting of two
end supparts careying a frame, upon which slides a saddle, and
on it is placed a carriage travelling transverselyand counected
with the screw 2, that termioates in a dise 6, and a crank
haedle. ‘Che distance apart of the lines engrave!l can be
regulated exactly by turning the Landle against the disc which
is graduated. This action canses the carriage to traverse, and
with it the diamond point 9 cmployed to form the lines upon
the stone Iz will be noticed that the aym carryiog the graver
ba- upon it a small cup. used for holding shot, to reculate

|

We men- | latged or reduced  With it straight and curved lines in varions

combinations can bu produced  ‘Fhe different natures of lines
are torm d by the use of change wheels, the forms of which
vary with the design to be engraved  Onve of these wheels s
shown mounuted in place, and it will be seen that buaring
upon it on the upper side is a steel pomt, to which motion 1
impatted as the wheel revolves, the motion of course varying
with the form of the wheel. This movement is then trans-
ferred from the arm carrying the steel point, thiough o set of
levers to the bar carry ing the dismond puint, shown resting on
the stone  For ruling otraight lines the upper rack, shown
in the engraving, is dropped, throwing out of gear the par-
allelogram which transtits motion to the carriage 'I'he latter
is then moved to the lett hand side of the tame. By turning
the erank handle, shown in the engraviog, wotion 1s tmparted
through the gearing ana rack and pinion, to the slde rest
carrying the diamoud point holder, and 2 e is drawa upon
the stone.  On turning the Tever in the oppusite ditection, the
graver is raised out of the way. The shde rest is provided
with a self acting feed, which can be gaduated with the
utmost nicety. Shding blocks, as in the previously noticed
machine, are placed on the frame to regulate the travel of the
carriage  ‘Lhick lines may be produced by giving the screw
spindle upon which the lateral motion of the graver depends
one twenty-fourth of a turn, The lines are then so close
together as to appear as one, but dark lines may also be pro-
durced by loading the cutter bar with shot, and thus imcreasing
the pressure,

In copying reliets it is necessary to move the carnage to
about the middle of the madhine, and to connect it with the
pantograph shown in the engraving  The steel point actuated
bythe design wheel, and that part of the machine transmithng
the motion thus applied to the steel point, have to be removed.

The origingl is fixed upon & cross plate below the carrage,
in the position indicated on the engraving, and the steel point
is then carefully carried over each part of the original, the
motion being trangferred to the dismond point.

The horizontal spindle ot the carringe to which the original
is secured carries at onc end a ratchet wheel and crank, and
by this combination the points are shifted through the space
of one line, 50 us to occupy fresh ground. Iv reducing or
cnlarging originals, a suitable connexion is made between the
carriage an.d the pantograph.

1u forming straight and curved or wavy lines, a derign
wheel of the tequired pattern is fixed in the position shown,
and opcrates as already described.  Fig. 7 is & machine ¢s-
pecially intended for circular sud oval work, and Fig. 6 is
intended chiefly for engraving bauk-notes, cheques, &e. With
this reductions or enlarzements can be made, by the 2id of
the pantozraph attached to the instrument, and of which Fig.
8 is a diagram showiny the arrangement

THE CARPENTER AND JOINER.

PLATE, 1.

The student will carefully exumine and draw the fignures
Iaid down on this plate : they are of great value, and often
employed for many practical and useful purposes  The ex-
ercise will alzo give {reedom to the hand in using the peneil,
compassices, and square ; which articles provide, with two o
three sets squares or templets made of any kind of bard wooil,
a picce of india-rubber to erase lines, and some paner. You
are now prepared to draw the first problem,

Fig. 1, which is two squares pliaced in such & position as to
make two octagons, having eignt sides each.  The compas-cs
are not to be used in this problem, it being done murh more

the pressure  xerted by the grmaver upon the stone, so that! quickly and weatly without. You will notice the I square and
deeper and thicker lines can be cut at will, while at the other | the tewplet 45 ; the former, of course, is understood, and, no
end of the arm is a balance weight, by shifting which the poiutf doubt, the latter—it being simply the diazonal cut through
15 aused to rise, and press more lightly on the stone. Two two corpers ofa square. Z,Commence from the cdyge of y wr

slops, ® 8, ate placed on the principal bar of the frame, to re-
gulate the distance through which the lines are cut  Fig. 3
shows a more complicated machine for engraving relicks.

{

drawing boar), and make two sides of a square, any size, say
A B C; then with 43, one of its sides against the T square,
draw C A - this haviog cut at A, gives a direction to form the

straght lives, cither parallel or intersecting cach other at any  other two ides. Now reverse 43, its upper side against the

deted awgle, as well as wave or zig-zag lioes, and Fig 4 ' square

i_’!o“‘sa'ircular dividing apparatus used in connexion with
ig. 3 .

givesa centre, through which draw a perpendicular, Let A F

Draw a liue from B, cuttiug the diagonal at I); tins

equal A B; through F squarc up a line, cutting both sides of .
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.’ the square, thus giving points to foun the second square.
¢ ‘Thix is done, a8 may be seen, by keeping the long side of 15
maingt the I square  'The problem is now compls te, making,

withonut using the compasses.  You will notice that from I¥ to
the upper sile of the synnre is a distance by which to seta
rauge that will form the octagon, simply by 1unnin. it aloug
the sides of n piece of timber, its squan Liding equal to one of
those we have just made,

. Fiz. 2. This is named the hexagon, which is a figure having
I six equal #idos, and will also be producad much more neatly
i and quichly without the use of compasses.  To caccute the
figur,, the templet marked 60 against the rquare will be 1o
quired, which may be used for various purposes. ‘The method
for making it is very simple, a8 may be seen in the upper
corner of the plate to the right. Where a perpendicular is
drawn, set the compasses to any distance, say A B; draw a
circle, and intersect it from B with the same radius; then
square over C D, This being ready, commence again from the
edge of the board and square up A B. Take any point, say
D, square outa line. Now suppose¢ we make D C equal to one
side of the hexagon, then, with the 1" square against the edge
of the board, and the tewmplet 60 in its present position, draw
C A, reverse 60, and draw C B.  P’oints are now obtained to
draw the other two sides, and by drawing a line through D,
the other points are given to complete the figure,

Fig. 4. ‘Tue Pgresxpicenar ok Rient Aneik —This can be
done off-hand apd correctly witha two-foot rule. Forexample,
suppose A B the edge of a board,and it is required to dvaw
a line across its sutface that shall be at aright angle with the
edge. ‘Take any point, say A, draw 8 line at any auvgle, say
A C; lay the rule on and mark any number of inches, say 5;
then make C B five inches, extend the line, and make B D
measure ten inches. Then A D is the perpendicular required.,

Fig. 5 illustrates a celebrated problem on proportiong,
meaniog the comparative relation of auy one thing to another.
‘I'his may be better understood by supposing the square A to
represent the end of a piece ot timber, »ides of which must be
reduced in order to have its end A one-half the present size,
‘I'he answer mayv be given in tlws way: Draw the line B C;
then take D for centre, and for radius, a circle touching the
line just made, and cutting B D, giving a point to produce F,
which is onc-balf the size of A.

Fig. 6 further illustrates proportion in round bodies, such <
a cylinder or a column. For example, let A be the base of a
cylider, and itis now required to produce another twice the
gize; draw the quadrant 1o .\, the chord of which is the radius
of B, giving at vnce the spswer required.

Fige 7 represents the half-oval or semi-ellipse, the most
beautitul of all curves.  Those who are unacquainted with the
drawing, will do well to learn at once, and also to remember
the terms used in describing the diagrams, Theline A B is
called the major axis. and the perpendicular 8 N the minor
axis. The hgure may be readily drawn with a piece of lincn
thread, or fino twine, and two pms, by the following method :
Take A S for radiug, and N for centre; interse~t the thread,
or fine twine, major axis at 2 and 3; stick pins in these points,
| and tie the end of the thread to that iu 3; bring it round 2.
; put the tinger of the lett hand on: n «w take the pencil and
‘ otreteh tae thread with its point touching N ; then sweep the

——

————

curve. {'ile or cut anoteh in the pencil in order to keep the
thread frem stipping. If the ellipse is Jarge, use a piece of fine
wite—copper is the best. The wmethod given will be found
not only quick, but correct and eatirely practical,

Fig. 8 Secosp Murnn.—Let C K be a given distance, and
L Paiven height. Tuke the st aight-edge , from the end of
this set off 2 4 toequal C L,andagan set off 2 3 to equal L P,
now lay the straight edge «n the line C K, with 2 at ¢, then,
with the pencil, or any instrument, make any number of
points, all of which will be ju the curve, by moving the
straight.edge, und keeping 4 on the line L P, and 3on the
line C K.

Fig 9 s a saale by which the side of any octagon may be
obtained with great uicety, the square being gaven  The follow-
ingisth method: Let At be three inches, and the purpen-
di.ular A R 1| inches From C draw a hine through K. Now
suppese B¢ one side of a square, ~ay 35 feet, draw the per-
pendicular B D, which is one side of the octagon  This may
be proven by referting to Fig. 1, where B € correspond with

lLsimilur letters at Fig. 9, and one side, the octagon bring

as first stated, two equal squares, anld also two oitagous, |

’ cqual to B D, The scale may bo 6 inches aad 2§, or 12 and
5 incheg, and so on.

Fig. 10 exhibits a method by which the segment of a citdle,
however large, may bne found, the centre unknown or unat.
tamable, Let D A B bo the chond, divide D B into two cqual
, parts, draw the perpendicular A B, Let this be the given rise
¢ Draw the quadrant A B G, which divide into any number ot
. voual parts, say tive, also, divide A U into tho sume number
| join the divicions. Now divide A Eand A D cach into e
cqual pacts.  Theu draw lines to correspond with the anuzies
made in the quadrant, the heights of which transfer, thus
giving puintsto trace the carve. 1his may be done by beadin:
a lath against nails fixed in the ponts. This principle tfor
finding sweeps or curves being both neat and correct, and far
preferable to the usual method of straight-edges and cross.
pieces, which are generally adopted for such purpeses

Prare 2.—Tux Curs 1v CARPENTRY.

In the absens: of any fixed principle, it would be impos.
sible to enecute works where the ground plan makes the right,
acute, and optuse rugles, the sides of which inchine from a
perpendicular, This problem hasalways presented the greatest
difficulty to the carpenter, juiner, and mason, who, in ther
practical expericuce, have long felt the want of a system by
which wood or stone could be cut with such precision as to
exactly answer the purpose intended. ‘The solution of this
will be clearly illustrated in a thorough and practical mauner.
The first example will show the bevels which produce the
cuts for the work. To make this clearly understood, the
hopper will at once convey the idea, the ground plan of which
is seen at Fig. 1. The large square represents the upper
edges, and the small its base. A line drawn from the small
square, cutting at B, determines a point from which the side
or end must incline, Suppose 2 A be the given neight. Now
join A B. This done, we have the exact elevation ot a sule
or end. You perceive that the upper edge is square, and the
bevel at BB shows the lower edge, but in many cases both are
square, as they should be in preparing the work. This is men-
tioned because it is the custom of some t. bevel the edge,
then apply a square across it for the purpuse of finding the
direction of only one cut. To say the least of this, it is both
unnecessary and slovenly. The proper method to do this with
neatness, is seen at Fig. 3, where the line B Cis given asa
base, and A B made to iocline the same as A Bn Fig, 1.
Then anywhere on B C, say P, square down a line, cutting at
H. (You will notice that A B is extended.) Make B S squan
with B A ; now take P for centre, and for radius a circle toudh.
ing the line B %, and cutting at £ ; join E I, aud in the angle
the bevel is seen for the edge of the stutl. We now wanta
bevel to cut the sides or ends.  Again : ‘I'ake P for a centre,
and for radius a circle touching the line B I, and cuttiny at
N; join N H, thus producing the bevel cuts for the sides and
ends. The work is now complete, as far as the drawing s
concerned. ‘fo test thisin a practical way will take buta
few minutes. Make one cut through x piece of board by the
method given ; bring the two picces together, which will show
the side and end. These must stand on the given slope, and
the angle perfectly equare; if otherwise the work s not
vorrect, Fig. 2 is simpiy intended for the elevation of Fig 1.

Qur next illustration 18 similar to that already done, with
this difference—the corners ave required to be milred. Fnis
is seen at Fig. 4 which is the plan,  You will notice the hine
drawn from the bottom of the Loz, cutting its npper edge at
B. suppose that 2 C is the given height, then B Cis the
width of the sides and ends.  We will now tind the cuts tor
these, and also the bevel for the cedge of the stuff. Commence
by making the drawing on a b. ard, seen at Fig. 6. The haoe
L D represents its edge, above which, say three or four inches,
run on & gauge or penail e, as A B, then through B dmw
B ¢ to the same augle as that at Fig. 4, and cutting the edge
L D; now square up B V, winch forms the richt angie A BV
this biscct, and draw the mitre B S: then anywhereon A B,
say P, square up a hne cutting at H and ; take P for centre
and for radius a circle touchivg the hne B H, and cutungat
Nand 3 I, join E R, and in the angle is seen the bevel whiey
gives the mitre on the edge of the stuft, aud by joining M H
we bave the beved to apply ou the face ot the stuft, thus giving
the cuts for the sides and ends ot the work.,  The ssmpliity
and utility of this Leautiful systeir must be seli-evident, and
may be relied on for every description of work which inchaes
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from a perpendicular. The student could not do better than
Zive it a practical test at once. For example, draw the line
1 B C to any other angle than its preseat position . then hind
the bevels for the cuts by the method just given. Now tuke a
piece of stufl, parallel in width and sny tluckness mark the

mitre on its edge, alzo the direction of the cut on the face ;|
1hen make one cut through the lines and bring the two picces | hammers are fastened to huge lengths of timber.
The mitre will be perfect, and the sides inchne to !
the exact angle roquired, and at the same time the two picees |

together

will maake the right angle A B V. You watt notice that the

bevels can be sct from the cdge of the drawing board L D. |
- frame work to keep it coul.

Fig 5 is eimply intundut to show the elevation of the work.

SHEFFIELD STEEL I''S MANUFACTURE AND USES.

Begseiner steel is the most modern invention ot any maguoi-
tude
the most remarkable men of this age in the department of
applied arts — his Bessemer saloon steauier, to obviate sea. |

It was the invention of Mr. Henry Bessemer, one of ' required sizo and cousistent y.

sight  ‘T'ilting is intended to still furtha improve the steel
for such fine purposes a8 razors, knives, scisgors, and general
cutlery  Both processes are conducted ammdst the most
deafening noise, the © whuff;” @ whufl " of the steaw-hammer
. being one of the sounds which strikes every stranger who
enters Sheflield by road or rail, by day or night. Large
['here are
wine” and - forge? hammers, precisely alike, except  that
the forge are heavier and  larger  he hammer is of iron
with a piece of hard composite metal fastened on the uuder
part where it stnkes the steel  Water is kept pouring on the
The wirkman skilfally guides
the steel under the hammer, moving it dexterously so that the
blows shall be evenly distributed over the whole surfuce. A
number of bars are welded together when neccssary. A forge
hammer delivers about 150 strokes per minute, and a tilt-
hammer twice as many. Al manageable masses of steel ace
subyected to the tiltand forge hammers, to get them to the
For very largv work the
Nasmyth hammer is used  This woundertul invention has
been productive of grand results in steel. ‘The principle 18

sickness in the Channel passage, Leing his lategt discovery ! too well known to require explanation, as the steel-wurkers
Lhe process accomplishes must wonderful results, and, like | have complete command over the monster, regulatiug its blow
all really great discoveries, is excecdingly simple.  Formerly | to nicely as to m tkea two tondelivery «eack a nut or com-
the time roquired for making bar steel, reckoning from the ) press a mighty weight of metal.

time when 1t was put into the furnace till it was cool enough |
to take out, was from tifteen to twenty dayg, aud then another
three hours were roquired, to change the bar into cast
steel by the Humtsman process. Now, baving loohed
on that picture, look on this. By the Bessemer process crude
won can be changed into steel in twenty cight hours. Fhe
process may be brietly described,as we have seen it sepeatedly,
the liast occasion being when the Grand Duke ¢ onstantine of
Huss1a and surte were at the Cyelops Works.  ‘The illustrious
visitors were as wuch amazed at the Besremer process of
making steel as at anything they saw in t! ese vast establishe.
ments. A vessel of strong boiler-plate, oval-shaped, is lined
with a powdered stone calted ** gauvister,” found in the neigh-
borhood ot Sheflield At the top of the versel tbere 13 an
apesture for pouring the metal in and out, at the bottom
there are anserted seven tuyeres of fire-clay, each having
seven holes in it, and through these 2 blast from the engine
enters.  'This vessel, though it contains several tous of metal
isconstructed so that it will readily swing about in any
direction required It is first thoroughly heated with coke
fuel.  P'he pig iron has been melted in an a ljoining furnace,
and the converter (the vessel alluded to) is turmd on one
sule, and the iron pomed in through the aperture at the top
The converter is then righted, and the blast baving been
turned on into the interivr through the holes in the bottom, a
most powerful combustion takes place The fire, increasing '
in intensity, causes a series ot miniature explosions of sparks '
and flames ; winle a very pale and beautitul light illuminates
the building.  1"hen the vessel is swung down again, and the '
molten metal shoots forth a shower ot britliant spirks, which
have all tue beauty of ticeworks ou no incousiderable scale.
The dificrent colors and shades blending together make the
spectacle most attractive to the spueetator, stauding on one
side, clear of danwer The workman, watching for the moment
that the metal ipe, gives the sigoal, the vessel is tilted
forwazd, and h. puts in charcosl pig iron, containing the,
required portion of carbon. ‘This carbon combines with the
mass of molten metal, which then becomes steel.  The work
bang fim<hed, the Bessemer steel 1s run out, poured into s '
large ladle, and atterwards deposited in the ingot moulds,
awaiting the uses to which it is to be applied.
Before steel can fairly be made into cutlery, tools, or the!
sarious other articles for which it is used, is undergoes the
processes of rolling or  tilting, both of which we have fre- .
quently been much interested to watch,  In rolling, workmen
may be scen pulling the red-bot barts of steel out of the
furnace, using iron pincers for the purpose. Luarge rtollers,
revolving by steam-power, receive the bars, which, passing
through with a peculiar hisg, as if they resented the squeezing,
!mjc the pores of the steel closed, and take 8 more perfect
#rin. At cach side of the rollets stauds a workmun to tarn
the bar after it has passed between them. The steel is rolled
1ato fiat sheets for saws, shovels, plates, and all articles which
have a broad surface, and into circular rods for wire, needles,
and similar articles. ‘The tilting process is simply hammer-
1ng, but as now conducted at the great works 1sa striking

‘I'he Sheflield steel trade is the backbone of Hallamshire
industry  Sheffield swears by her steel ¢ :n more than by
her « plate.* Touch Shefliclders on tha poirt, and you do
most grievously oftend them  They bave certainly shown a
remarkable integrity in keeping up the quality of thur article,
F'he manufacturers have consented to lose contracts, in not a
few profitable markets, rather than supply au article under-
neath the true Shetlield standard. The production of steel
for tools, cutlery, springs, needles, pens, wire, filvs, saws,
ete, ete , was for & loug time the stapte trade of Sheffield, and
is stitl followed by all the leadiog firms. ‘The more modern
branch of the steot trade is the working of laige wmasses aud
forgings tur special purposes, for which steel hasonly recently
cotne 1nto favor. AN the world knows how Shefficld steel
works in tools and cutlery, but all the world does not know
that when crinoline was in fashion Sheflield supplied the wire
in wineh the ladies encased themselves. For a loug time
Sheflield produced a1l the crinoline steel that was used -— the
manufacture. even as far back as twenty years wgo, being
about 12,100 tons per year  France, Germany, and America
hecame competitors, but they did not seriously diminish the
output It was exported in various shapes, from raw steel to
the made-up skirts, to the various kingdoms on the Continent,
to the colonics, and, indecd, to every portion of the civilized
wottd, and to not a few of those parts of which Sydney Smith
described the fashionable attire as ¢ a judicious mixtwie of
feathers and nothing " These primitive sisters came to  eri-
nolines—at all events, crinolines came to them. ‘The great
stedl-pen trade, for which Birmingham has a splendid speci-
ality, is Jargely indebted to Sheflicld  All the raw material
is made at  Sheflield, the quantity per annum  ceachiog to
thousands of tous. How wmany pens would a ton of steel
make? Peopleask - Where do all the pins go to ? It would
be quite as int-resting to kuow where all the pens go to.

T'he wire manufacture is one of the most interesting in
steel.  For the general Kinds of wire the steel, having been
“softened, is reduced by rolling to a quarter of an iech in
thickness; it is further reduced by being drawn through dies,
graduating in size dowa to the fineness of haw.  From pinion
wice the cog-wheels used in watches and clocks are made ;
but the finest of all—hner even than the human hair— is the
wateh motion-wire Its price in weight exceeds that of
gold A single pound weight will produce a length of nearly
nine méles.  ‘Then there is steel for ladies' stays and ships
stays, for telegraph wire, and for the strands of cables, and
for countless other purposes, including necdles, of which
5,000 may be had wrapped up in a packet to carry in your
waistcoat porhet; steel springs for watchies, steel nibs for the
frame work of umbrellas and parasols, aud steel wire rope.
The Iatter is now a very wportant brauch of manufacture ; a
rope of wire, strand upon strand, containing thirty-six thick-
nusses of steel, is lighter aud more clastic, as well as stronger,
than iron rope.

The second or beavy branch of the Shefticld steel trade is
that in which the most remairkable development has taken
place 't is not so liable to fluctuation as the highter braoches.

|
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No freak of tashion—as when crinoline gues out—can suddenly
all but extinguish an entire branch  Not a single traveller by
rail gous the shortest journey but he is indebted to Sheflicld
steel. I the company is wise, the mails upon which the
carriages run are Beasemer rails.  The wheels of the railway
carriages have solid steel tires, the use of which has prevented
many 8 railway disaster. Still, if it had not been for the
Beesemer process, the application of steel to the permanent
ways of railway compantes would have been long delayed.
The Caledonian Railway were amongst the lirst to use steel
rails. Phey found that while the «lite” of iron mils rarely
exceeded three months, steel rails were found at the end of a
year to be nearly as good as new. Then there are cast.steel
locomotive double-crank axles, teader and carringe asles,
single crank and other mariue shafts, cannon blocks, jackets,
tubes, and hoops for ordnance and hydraulics, forged out of
solid 1u2ts of cast steel ; solid castings in steel, not forged or
rolled, for rilway wheels (with tires in one solid pieee),
railway crossiogs, horn blocks, or check-plates, und a multe-
tude of other purposes. A branch of the Sheflicld steel trade
very little noticed is that of ast-steel bells, earried on by
Messrs. Vickers, Sons & Co. (Limitcd), at Brightside. ‘This
manufacture was commenced in 1855, since which tune they
have made thousands of steel bells for all parts of the world,
They sent vne to the International Exhibition of 1831, which
weighed nearly five tons, and roquired the contents of 176
crucibles of steel poured into the mould without 2 moments
cessation  If the pouring ceased for one instant, cold would
getin and the bell would be worthless. Sheflild cast.steel
Lells are to-day ninging amid the frosts and snows of Russia
and Canada, where the cold is so futense that bronze bells
would crack  This firm also make field-picces from a solid
bleck of cast steel; although in the military branch the
greatest manufacturers are Messgs. Thomas Firth & Sons, who
have a remarkable reputation for ordnance  Uhiey supply the
Woolwich authoritics with the blocks, which are picrced at
the arsenal.

LIVES 0IF THE ENGINEERS

There are ferv men of whom Euvgland has greater reason to
be proud than her engincers, and gmong these none whose
natnes are deserving of higher honour that Watt and Boulton
To the formar’s inventive genius, to his unwearying patience
through long years of difticulty and disappointment, e are
indebted forall the advantages we derive trom the steam-ens
gine, wlile to the splendid energy and eaterprise of the latter
we owe .t that Watt’s gmand invention was ultimately applied
to practical uses. That the carcers f such men as these sz
worth studying, that wecannot be too well versed i t0.0r his-
tory, is certain  Mr. Smiles, too, has played hi- part of bio-
grapher with bis usual ability. the lives of *ocse men being
told in a plain, unvarnishied story, far more ia consonance with
their natite modesty than a more prefeutious kind of work
would have bern,

James Watt, born at Greenock of respectable parantage in
1376, was, ia carly life, of ~o fragile a constitution that he re.

lIength bis father sent him to Glas<ow in 1754, when he was
cighteen years of age, to learn the trade of a mathematical
tnstrument meker  Of tilregow, as it then was, we are told,
“Not a stenmeengine was then at work in the place, not a
steamboat disturbrd the guiet of the Clyde, There was a rough
quay along the Broomiclaw, then—as the names implicg—
covered with broom. The quay was furnished with o solitan
crane, for which there was very little use, as the river was
full of sandbanks, and boats and gabberts of only six tons bur.
den and under could ascend the Clyde, ¢ [n gpring tides, ac-
cording to Smeaton in 1755, “only 3ft 8iu. of water at Yot
house Ford, and salmon were so plentiful that servants and
apprentices were arcustomed to stipulate that they should not
bave it for dinner more than a certain number of days in the
Cweek " But Watt, when lie arrived, could find no svitable
master, there being no such mau as a mathematical instra.
ment maker  For some time, however, he worked under a ~o-
called optician, a nondescript-kind of tradesman, © who sold
and mended spectacles, repaired fiddles, and sol b spivits mate
and repaired the simpler instruments used o mechaneal
drawing, and cked out a slender living by making and selling
s fishing-tackle” But though Watt was handy st dressing tromt
and salmou-livs, there was nothing to learn in return for s
services ; so he was advised by Professor Dick to 2o to

j Loudon, and furnished with a letter of introduction. After

some trouble he fonud employment in the shop of Mr
Juhn Morgan, a respectable mathematical instrument naker
in tornhill, on the termns of receiving a yanr's 1nstruction in
return for 2 fee of twenty guineas und the procedds of his la-
bour during that time ”  He made mpid progress. By the
! vnd of the mouth he was able to tinish 2 Hadley s quadmut in
better style than any apprentice in the shop.” He then passed
on to azimuth compasses, theodolites, etc. At the end ¢t a
year, we are told, ho wrote home to his father that he led
wmade #a brass sector with a French joint, which is rechoned
as nice a picce of framng work as is in the trade.”  His health
failing, he returned to Greenock in the autumn of 1756, an
on getting well again he proceeded to Glasgosw, in order to set
up on his own oceount. However, the Corporation of {am-
mermen objected that he wag neither the son of a burgess sor
had served an apprenticeship, and the objection proved fatal
At last Watt found an asylum within the precicts ot the Uss-
versity, and there pursued his tmde, but to no great prout.
He devoted a part of his time to chemical and other expen-
ments, but as these yiclded little (if any) pront, he followed
the example of his former master—the old spectacle mak- r—
and took to making tddics, flutes, and guitars.  For these L
found a readier sale.  He made a barrel-orgrn for s fricd
Dr. Black, which was considered a great suscess. Then b
 wade a finger-organ for 3 Masouw's lodge, aud ¢ in the process
. of buildinie this organ he devised & pumber of novel expedi-

ents such as a2 sustained monechord, iudicators, and reguiators

of the strength of the blast, means of tuning the instrument
accordicg to any system of teinperament, with suudry contn-
i vances for jroproving the cflicicacy of the stops.”  The qua-
. lities of this instrunment are said to have clicital the sorprise
" and admiration of musiciaus, though Watt kucw not 2 note of

veived most of his carly cducation at heane.  He soon evincad 1 music, bt had ealy studied the principles of harmony itvm

graat mechanical dexterity, and invariably spent his leisure
time in making toys, dmawing, ete. He was at leogth sent to
scheol, where he could il cudure the rougher class of loys
with whan he was then brought into contact.  He was always
ill, too, *o that he cut axonty figure cither asa schoolboy or
in his studics, till, at the age of fourteen, he vatered the ma.
thematical class  Thren he mad- raj id progress. and goon out-
stnpped all bis companions.  Through far feom a beakwerm,
the quantity an ! varicty of rcading which he got through at
this perivd secms astonishing,  “Refore he was fifteen,’ says
Mr smiles, “he had twice zone throngb, with great attention,
¢ S'Gravande’s Elements of Natural lulosopliy, a book belong-
inz to his father. He tried many litllc experiments in che-
mistry, aud even contrived an clectrical machine, He read
eagerly ali boeks on surgery and medicine that came in his
way He went so far as to practisc dissection, and on onc occa-
sion he was found canrying off fur tins purpose the head of a
child who had dicd of some uncommon disease.” Then he was
attracted to the study of botany by his love of wild tlowers
and plauts, <ad to that of zeology by nntinzg the viclent up-
heavings of the mountain ranges on the north shores of Loch-
Lomond  Ie was also fond of firhing and of country rambles,
wnere he vicked up local traditivns from the peasantry. At

the * Harmouics ” of Dr. R Suith, of Cambridge. At thas
time Watt made the acquaintance of :any celebrities of the
' day, such as Dr, Josrph Black, the distinzuished «henust, Pro-
{essor Simson, Ur. Dich, Protrssor Anderson, and Vrolessor
' Robiron.
Following this sketch of Watt's carly life is a brief histors
of steam trom the very carliest discoveries down o the en-
: gine of Thowas Savery and Themas Newconen, the latter bes
. ing the immediate predecessor 0! Watt, aud his engine bemne
extensively used in Cornwall for pumping out the mines. Ihs
 attention being early directed 1o the steam engine, he set
about maling a number of experiments, and, says Mr. Smiles,
[“His first apjaratus was of the simplat possible Kiud  He
ured commmon apotherarices’ phials for his steam reservoirs, awd
. cancs hollowed out for his steam papes” 11 1773 the model of
& Newcomen cugise, which bad been sent to Loudon for re-
pair. reached the Glasgow Umiversity, and was placed 10
Watt's haads. He continued to make a varicty of exprriments,
but it was not tll the spring of 1765 that he oade the grard
discovery to which he owes his fame  We quete his words
as given by Mr Smiles at p.79 (—
I had gonc to take a walk ou 2 fine Sabbath afternoon. |
thad cntered the green by the gate at the foot of Charlotte-
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street, uid hiad passoed the old washing-hiouse | was thinking
upon the cogine st the thoe, and had goue us far as the herd's
hotse, when the idea came nto my mind that us steam was ¢
an vlastic body it wonld sush into a vacnum, and if a commn.
picat-on was made h tween the eyimnder and an exhausted ves- |
sel, it would ruch into it, and might be condensed \ritlnout!
couling the eylin e 1 then saw that I must get 1id of the
condensed stedtt an ¢ ingection water if 1 used a jet, as in New- o
comen’s engine  ‘Pwo wavs ¢ 1 dott g this cccurred to e First,
the water might e ma oft by a dese nding pipe, it an offelet
could be gotat the depth of 35ft. or 361¢, and auy air might
be eatract:d by asmall pmup  The secont was to make the
pump lunze enough to estract both water and air He conti-
nued - ¢ 1 had pot walked further than the Golf-house when
the whole thing was arranged in my win £.°

thus, aftar long and fatient study, the 15 of a separate
condenser Hashed vpon his mind  He immediately set him-
self to worh out the ideat, by windls what had been an atmos-
pheric ergine was now become a true steam engine.

01 the datliculties he encountered in constructing a modcl,
some attributable to his inventive power, others to the want
of skilled workmen, and § ro;.er tools, others to want of means,
it 18 needless to speak at length Owing to these, his finst
model was onhy partially sucoesstul, Then his ¢ old whitearon
wan dicd,* then the beam broke, aod be had some aifficulty in
replacing it Rut thoneh he persevered manfully, battiing
aguinst a1l these difficulaes, there 511l rematned to be settled
the queation of ways and means ¢ What he wanted was ca-
pital, or the help of 4 capitalist, willing to advance the neces-
sary funds to perfect his invention.” At length, through the
fiiendly med’ation of Dr. Black, Dr. Rocbuck, the founder of
the ¢ arron Iron Works, and Watt, were brought into communi-
cation with cach other A partnership was establishied between
themn The necessary steps were taken 1o secure i patent, and
the speatications and drawings were lodiced in the early part
of 1754 : Watt, in order to support himself, haviog in the
weantime given up his business and taken to land surveying,
devoting what leisure he could to improving the cngine.
Among this class of business, may be mentioned the survey of
the Monkiand Coal Canal, of the Crinan Canal, of a canal be.
tween Perth and Cupar Augus, and othier engineering works.
In 1773 ke lost his wife, and at the same titne De. Rocbuck
tound himsell 1o a hopeless state of bankruptey. Then it was
that Mathew Doulton, the son of 8 silver-stamper and piccer,
butn at Binmingham in 1723 who had succeeded to his fatber's
business in 1759, and has yreatly enlarged it by building the
Sfobo works, took Dr. Rocla ks two-tlard share in Watt's en-
gie, as a st off to a debt of £1,209.  The model was accord-
wgly packed up and removed to Roho, whither in May 1773,
Watt, having completed the survey of the Caledonian Caual,
followed likewise  But bLefore Jloulton cousented to lmm(:hl
s capatal 1u the fusther prosecution of this enterprise, he was +
an310us 10 secure the inveniton from pimtes, and after a time
an Act of Pathawent was passed in May. 1773, though noty
without oppesition from the mining jnterest, extending the »
pateut for a fursher term of twenty-four years  Then the ma- -
unfacture of engines was set about in varnest.  Nut difficultices, ;
cluetly of a financial character, beset them at the cutset. The
tew plant Tquired 2 vast autlay, and Boulton. we are told, ex- |
peuded quite L3u oo, b fore 3 single peony of protit was re-
tatted  Here it was that his wenderful energy, s fertihity '
o1 resouree, his good lusiness capacity, stood the partoersin ¢
stch good stead. . We never now read a line from Watt, which
does not exbibit lus querulousness, in striking contrast to the
sewal manner of Beulton, who once is provoked to write of !
Ins partner complanangzly to his friend Matthews ia London. |

PRIZES FOR A NEW MUETHOD OF PRESERVING
PLASTER CASTS

The Prussian Government has offered two prizes of the
value of about £150 (3000 murks) and £300 (10,00 marks),
rerpectively, for the discovery of & new method of cleansing
plaster casts, statues, &c,and for the invention of a new
material possessing the advantages of plaster, but which will

t not deteriorate by repeated washings,

The first prize of 3000 marks is offered for o method whiclh
will give plasier casts the power of resisting periodically re-
peated washings, without inguring in the least the delicacy of
the form or the tint of the plaster.

Speeral con-htione —(a) ‘The method must Le applicable, in
equal degree, to all kinds of piaster occurring in trade, and
must not diminish the hardness of the cast  (4) In order to
entirely preserve the delicacy of the fuim, those materialsare
absolutely excluded which do not soak into the plaster. (<) It
is not necessary to preserve the original colour of the plaster.

vellowizh tint, or any warmer tint, may be allowed ; but the

venness of the colour is, at anv rate, indispensable. (d)
° laster casts prenared according to the method must staud
e peated washings with soap and lokewarm water (<) The
rethod must be applicable to plaster casts of any =iz and
shape, (¢) Competitors fur this prize are to prove the practi-
cability of their respective methodsby sending samples ; and,
if desired, by preparing casts placedat their disposal,

The second prize of 10,400 marks (about £300) i3 offered
for & material for makiong casts of art works possesing the
advautages of plaster, but which, without any rpecial pre-
paration, will not deteriorate by pertodically repeated washing.

Specral Conditsons—(u) The new material must casily allow
castings in criginal moulds without their becomiog more in-
jured thaa with plaster, and it 1must reproduce the mould as
exactly as plaster. (&) It is not required that the material
should have the colour of plaster 3 a yellowish tint, or any
warmer tint, may be allowed, but the evenness of the colour
isindispensable. (¢) The solidity of the material must not be
legs than that of plaster, so that it may be used for the largest
casts. (1) Casts made of this material must stand repeated
washings with sosp and lukewarny water. (2) The price of
the material must not considerably cxceed that of plaster, avd
the price of the moulds for castivg must likewise not copsi-
derably differ from that Bf plaster moulds. ( 7) Competitors
are to prove the practicability of their material by scoding
samplcs in applied and unapplicd states, and also to give
proof, if required, by the actual execution of casts,

General conditinns satesring te 'k ot these prizes —The
Minirters reserve to themselves the nomination of a comwmit-
tee of experts, in order to examine the cousigoments which
mey be received  Competitors are to seud with their consiga-
ments serled envelopes, provided with mottoes, and contain.
ing the names of the senders. On the outside of these en-
velopes also is to be written the address to which the returned
samples or any communicitious are to be seat.  The consign-
ments which have been found to correspond with the condi-
tions stated above will become the property of the tiovern-
ment, and the names of the successful competitors will be
published. The remaining consiguments will b returned to
the addresses given on the envelupes. ¢ ompetitors are to
forward their consignments to the Royal Prussino Ministry of
Public Worship, Instruction, and Health (Konigl. Ureussi~cties
Ministerinm der geistlichen Unterrichts, und Medicinal Ango-
legenhieiten), not 1ater than 3ist December, 1875,

Ixpia-Reeeek Swew atks.—The Natemal Ca: Bunder, UG, S,

The tiem, however, hal overcoine all difficultics.  Attempts f gays.—Indiz.Tubber sidewalks are comng into fashion out
wete made 0 Qpset or uvade the patent, but infhcung hittle ' weut. For small towns they are admimble—combiniuzg eco-
ot no banin. The vutlay on thisand otheruventions ot Watt’s, yomy with durability. The tirst experiinent was made 1o
~irh as the rotary engine and the letter-copying machines, Dan@illv, towa, where W yards were put down on oneof the
was atmply imbursed, the rayalty was more and more temu- principal streets V1 the boys in the place rsn over it, but
teratve, atd enders 20l poured s for engines, and Boulton, . there was no noise. A l:-:ulin'g merchant stopped in front ol
later, applied them to comtog with great suceess,  Thus hav- ( his house, then jumpe § on his heels, The elastic foress hudden
wy hachvf! a i h atate of prosperuy, the partoers Watt and © jg the rubber threw himover the gate to the roof of the piazza.
Boulton atteywards take R less diccct part i business. leaviog  But after a few trials he was able to alight on the steps with
the more active duties to the sons James Watt and diatthew  (he araceful accuracy of a fiving squirrel.  The chicf drawback
Rolonsen Boulton At lanzth Roulton dies 1 the autuinn of  to thy walk is its odorous famifiasity in hot weether, but it can
15 at the age of eights one, Watt surviving am 6l 1819, ' Yo uncotralised by o weekly wash of lorax aod coal tar,  Its
Both are butied 1o Haudswarth ¢ huech, where also lie the re- principal a«lvanfagc i+ that it can be stretehed.  As the town
wamns of Williaw Murduck, who plays 1o inconspicuous part grows, it is pulled out toward the suburbs, Two yoke of cattle
1t these pages —Smules’ Licis «of th- Engineers, can leagthen it three miles a day.
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MINIATURE FOOT BRIDE Y,

We illustrate from Eigineeriny by & pespective view on
this page and by au enyraving on page 05 a small foot hridge
recently erected over a gorge in Scotland,

The bridge, though sinall in size and cost, meets all the con-
ditions of the case and of numberless other cages.

The little bridge forming the sunject of the present notice
is fortunate in being jlaced ata spot which, for combined
picturesqueness and grandeur, is probably unsurpassed iu 1he
Highlands, rich though that district be in soch sssociated

charms. A huge longitudinal
(ssure in tlie mountain-gide, a
m.'é or more in length, and
from two to three hundred feet
in depth, forms the channel of
the river Broom, and across the
gorge—at the point where the
river takes a sheer leap down-
wards of a hundred feet at
lenst—~the bridge is thrown.
At guch a height, and with
sucit surroundings, the struc-
ture looks little more substan-
tiai than the telegraph wires
winich span our streets and
Ly frouwr roof to roof in our
citics  Indeed the local inha-
bitants for some time hesitated
ro entrust themselves to the
appar:ntly frail work, although
ut present experience has dis-
sipated their doubts, and not
nnfrequently the passing coach
pulls up to enable the passen-
gers to run down to the bridge
wul vicw the boiling cauldron
of water over which it is sus-
pended. The rigidity of the
bridge js, indeed, no less satis-
factory to the nerves than are
its general outlines and slight
proportions pleasing to the eye.
No sensible deflection or undu-
lation is experienced, and it is
probably to this consideration,
coupled with the economy of
the design, that the decision
of the local authorities at In-
verness to erect asimilar bridge
200 feet in span across the
river Ness is due.

The drawings given by us
are in such detail as to enable
us to dispense with afull verbal
description of the design. It
wili be noted that the lateral
stability required to enable the
bridge to sustain the gusts of
wind blowing up the gorge is
attained by splaying out the
wire ropes from the centre of
the Lridge to the anchorages.
The necessary vertical rigidity
is furnislied by the triangulated
bandrail girder, and it will be
seen 'row the drawings that the
latter is stiffened to resist out-
ward pressure by carrying up
every alternate floor bearer ina
curved form to the tee-iron top
rail. TLe piers are very simply
framed of ordinary cast-iron
pipes, sucketed into head and
foot plates, and the end of the
wire rope is secured in the
tapered bole in the cast-irom
crosshead partly by bending
) back or doubling the wire
' strands. and paltly by the
tinsertion of wedges. | he arpangements for taking up the slack
~f therope and the other details are sufficiently obvious from
the drawings, 50 we need only add that the weight of wrought
iron in the bridge is 32 cwt., of cast iron 31 cwt., of wire rope
icwt,

Tue members of the International Conference on the metric
system assembled last week and signed the agreement between
the various States, as well as that relating to the perpetual
institute to be established at Paris.
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have to be devised. We have already, in thege columuvr, de-
‘L ECHANICS AGAZINE scribed a petroleumn motor designed to occupy & position some-
e e e = = | what npalogous to that we are now considering but as yet it
MONTREAL, JULY, 1875. is not sufliciently tricd to cnuble any decision on its ierits to
be arrived at.  Small steam engines are now beings constructed
svine sowine machines  These litite envine
LLUSTIOA TS ; ShemeldSteel, 1ts mau- in Loodon for dr.nm.;. suewing .m“hmn. 1 \l\.:\t litile engines
I Sir William  Logan, ufacture and uses.... 199 are on the oscillating principgde and are said to be extr.-
L.L.D. F.RS, F.GS 193 Lives of the Englneers 202 | mely gimple, and well made.  Steam s supplied by little ver-
Copying Machines, 196, 197 Prizes for new method tical boilers, heated 1 B b i ine. No chi
The Carpenter and of proserving plaster 1cal 01 u::., 1eate by & Bunsen llrntr or g, No chim-
Jolner . ...ooieee 200, 201 CHOLS (oeireaneireressnaconn 203 ney is required, and the exhaust steam is carried off by india-
Minfature “m’bm},ﬁ‘;' 203 EA:’,:;‘?;‘;;’::: 0:“""" 203y rubber pipes.  Although the pressure used is low and the borl-
- <} stie e
New oflice of the Bure Standard measures erg small, the armpgement (annot be provounced quite free
land-Desbarats Lithe Teaching of Plysleal from dan;,cr' and the hent and smell inseparable from the use
ographle Company.,.. 208 SeleNCe, (revrnies soeonnen 207 e TY: - s v disposiye .
The ITtassian . elrentr Sir Willing Logato., 207 of steam and the difficulty o‘feutlsfuctonl) d'j posing (:f the ex-
tronclad ¢ PapotTka ‘Corpedn Warfare......... 210 haust, must always tell agaiost the poputarity of this, or any
Novgorod " 209 How to make an eccoen- other form of steam enginc as a motor snitable for drawvinse-
Torpedo Warfare, ‘o1z, 213 f trie chuck .l ro se. althoush it woul’l no doubt ve servicabl N
Diircoveries relating to 1 New discoveries relite i .om.u v, 3 (.)u,n Jd, o doudt, prove scrviceable an
Mahit L 216 fng tolight............. 215 |, tailoring establishments, and other plices wherea constderabte
Plan  for st subnrban | Plaw for n suburban . number of sewing ma.hines have to be worhed | and it would
restdenceaeieennenes o T | restdence........ PR 216 bably do wood service in small 1 dries
HurseGearand Thrash- Horse gear and thrashe i proba y 0 good service 1N sha : aundries.
ing Machine ing wachine ... . 218, Hot air seems to be the favourite mtor at present suitable

Hawes* Stean Teap... Scentlile news ' to the circumstances. It would be a saf, noiseless motor aud
Life Boat Station........ 32 New recipes....

i PP X

The Carpenter  and Life boats, ........ ) the hot air discharged could eusily be got rid of ur even render.
Jolner . . .. ... 24 The Carpenter  and . ed serviciable in ventilation. Thise Lot air enganes could be
Jolner.., ' made very small and yet quite powerful cnough for the pus-

CONTENTS: Hawes® Steam trap 3
Drilie, flat and twist... 194 dhe Lathe..nees ceneee 3 pose and the cost need nut bLe great.  Unce a pattern engine
Copying Machines .. .. 115 The Hoosac tuunel . ... 223 hag blen constructed and proved to be successful 1t can be re-

le;'ol“:'f:r"-““‘:: m:f_"'f 195 preduced at small cost, especially if the demand should grow,
' as it would in all probability, t» dimensions rivalling *those
of the prescut sewing machine trade.

DOMESTIC MOTORS.

I Uil \4 >7° >
No sooner is one human waut supplied than another springs { STAXDARD MEASURES.

up to take its place. We have now our washing machines, our A very interesting aud instradctive ledture was given latuy
sewing machines and our pateat knife cleaners but still unsa. by Dr. ‘I'yndall, on # Whitworth Planes, Standard Measures
tisfied we cry out for a small engine to work these uscful ser- and Guns.” The first parl of the locture was a sketeh of Sir
vauts and to be of use in many ways that will appear when * Joseph Whitworth's career, and in the course of this the lee-
once such an engine has been invented. At first sight it may | turer stated that Sir Joseph had from the first hept one object
scem a simple matter and one that would call for not much | steadily in view in the manufacture of machinery and tools,
exercise of the inventive faculty but the fact is that it will be "that object being mechanical verauty.  Fhe stasting point 1z
- by no means an casy matter to fulfil all the conditions required ' obtaining his veracity had been the making of a true plane
to be fulfilled hy a motor of this nature, and this way be ar- ' which should serve as a primitive test by which to ascertain
gued to some extent by the failure of several attempts already | the untruthfoloess of incorrect work. After the plases had
made in this direction. We find the conditions clearly and been made perfectly true, if placed one on the other aml
, briefly stated by a contemporary. They are as follows: ;prcsscd by the hand they would adbere, According to ~ir
In the fint place, then, a domestic motor must be safe—that ' Joseph's theery, the air was catirely displaced fcom between
is, it must be absolutely free from risk of explosion, or fire, the metallic surfaces of the plancs, and the two masses ot
in the sccond place, it must be gencerally applicable. In the , metal were retaioed in contact by reason of the pressare
third, it must not be likely to get out of urder. Fourthly, it , of the cxternal atmosphere. D, Tyndall stated that he
must be perfectly under control, and require no special #kill to " bad doubted that theory, and nthu attasated the eoheston to
. manage it. Fifthly, it must be cleanly inits operation, and molecular attraction, In order tu test the corrcctness of tis
lastly, it must be cheap. One or two minor requirements might , views, he had placed a paic of Whitworth pilanes 1 contact
be stated, but we believe wo bave enumerated all that are es- under the air-pump, and, after obtaining a perh ct vazuum, the
scntial. plates still remained in contact, This experiment the lecturer
‘ 1t is manifestly not impossible to accomplish all that is repeated befote the audictice. A »atwr of planes in com::
here demanded and under certain circumstances it would be ' cach weighing 3 1b, were suspended in a vacunm whuh
Ly no mcans difficolt. For instance, here in Moantreal where  shown to be nearly perfect Lo the boltom of the lower plane
we bave a constant supply of water under pressure it would be, 12 1b. of lead was attached, siving a total weight of 15 Jb. sus-
no very difficult matter to use it for the purpose  Small tur- pended from the upper plane simply by molecular attrction
bines might be built and placed in rooms where power was arising from mecbaunical trnta.  The lecturer then explan-
needed—they would take up but little room and would be the to his sudicnce the constzuton «f two measunng wachises,
beau ideal of 8 domestic motar , cheap, noiscless, perfectly safe, one of which mneasured t. and rncorded the tep-thauan-tin
under perfect control and absolutely clean and free from smell.  part of an inch, while the wther was equally effectual 10 ascert
| This motor however would not be availablo in all towns ot in  aining the dificreuce of the vaesmillionth part of an inch. br.
l country places  For there an engine of some otker kind would Tyndall next proveeded to descrind the Whitwerth nitle, with

-
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its hexagonal bore anl hardened bullet, and with which such
splendid results of range, accuracy nnd penctration had been
obtained. He pointed out the superiority of the modern elon-
pated projectiles over the old spherical bullet and shot, and
explained the reasons for the advantages gained. Ho described
Sir Joseph's system of polygonal rifling for heavy guns, and
illusteated the results of the system asapplied tolight artillery
by some ranurkable examples of jron penetrated in some cases
partially and in others wholly by Whitworth shot. ie con-
cluded an intercsting discourse by paying a tribute to the
talent and genius of Sir Joseph Whitworth.

THE TEACHING OF PHYSICAL SCIENCE.

It is very reassuring to & stodent and a lover of the human
race to note how much the present day is one of advancement
for schools—how these foumiation layers of the human mind
are gradually being deveioped and improved—how the people
jealous of what they recognise to be at least one of the most
important trusts in any community are surely taking it from
the hands of special bodies of men and making it part and
parcel of their ordinary municipal institutions, with the avowed
olject flooking after it themse)ves and secing that tae work
which they kuow decides the future of their race shall be
thoroughly and properly done. It is, morcover, still morc
reassuring to one who watches these things closely to see how
the people in doing this bave not, as might bave been ex-
pected from their technical ignorance of the subject, insisted
on leaving undone many things which ought to have been
done, or conc many things which ought to have been left
undone. Not long ago we showed what was being done in
public chools in the way of free-hand drawing and designing.
The study of this eminently practical and useful subject has
Leen carefully attended to in municipal schools in Fogland,
in the New Epgland States and here in Canada and we sce
in a daily contemporary of this city a loog list of prizes given
by citizens and awarded to successful competitors amony very
young children in the common schools of this city. This,
bowever, was not the subject we wished to draw special atten-
tion to just now.

There is another subject which is tavght to some extent
in some of our schools, which is very useful and very inter-
esting but somewhat difficult to teach. We allude to Physics
oras it might be called the Laws of Nature. There is some
little difficulty to be experienced in teaching this subject
since it 1s not one of those directly practical subjects which
when learnt enable the learner to convert his knowledge im-
wmediately 1nto ready money, as in the caseof bookeeping,&e Its
real practicability,however, and the necessity there exists forits
being taught will be immediately recognised when one calls
to mtnd the absurd statements and ridiculous arguments one
15 often forced to hear uttered by men and women who be-

" lieve themselves to be pretty well educated. The writer can

call to mind several cases of this kind, especially snme baving
reference to floating bodies, any of which could have been ro-
fated and explained by boys or girls of twelve years of age
who bad been for a few months in a class in which Pbysics
was taught by a good teacher. Tho cffect upon the minds
of the echolars ¢fa well arranged series of lessons, with simple
«xpeniments, the simpler the better, on this subject can hardly

be imagined by an outsider The knowledge gained lies at the !
toot of many other studies and sciences and enables the !

scholar to rearon logically upwanis to the eclucidation of

had to accept on the ipse dixit of his teacher,
easily be expected in the case of such subjects as physical
geography, hygieno and others but its effect really reaches
much {urther, and the mind accustomed to enquire into the
innermost relations of things of oue kind does so in the case
of those of another kil with a certain amount of confidence.
It is hard to say how soon this subject may not be taught to
children, but as they go on and get old enough to make the
tools and implements themselves for the class experiments,
it becomes manifest how their knowledge is really part of
themselves more than in any other subject, so interested do
they become in the experimental enquiries wherein they find
their answers for themselves. It is not easy to overestimate

‘This might .

the value of training such as this for those who are to be- |

come the skilled handscraftsmen of a country. A clerk or a
bookkeeper may get along well enough in his business
without much or any knowledgo of this kind but to the
skilled mechanic the mental training and the knowledge ac-
quired in investigating thesc laws is of very great importance
—it lifts bim at once from the condition of helpless depend.
ence on rule of thumb and makes him, ¢ven in some of the
most ordinary callings, a practical natural philosopher. In
advocating the teaching of this subject in our common schools
we speak from experience when we say that we know of no
other subject in the curriculum of our schools which expands
so fully and rapidly toe mind of a child as this onc—no other
which seems to have so yeneral an effect on the mind as
shown by a quicker perception of relations of all kinds, and a
more rapid and certain intuition of where to look for a cause of
ap effect, or for an effect of a cause. We should be glad to
learn that the subject was taught more or less in every school
in the land and there is no reason why it should not be go
taught. ‘The effectsof these laws are manifest at all times and
wherever we turn.  Experiments quite sufficient for the pur-

pose csn be improvised with the most ordinary materials by -

any teacher who will take the trouble, and we are assured
that he will find himself quickly repaid by an increased intel-
ligence in his pupils greater in proportion to the amount of
labour expended than he had anticipated, and greater also

than expericnced as the result of an equal amount of labour -

expended in teaching any other subject.

SIR WILLIANM LOGAN LL.D., F.RS, F.GS.

Canada has been fortunate beyond the lot of most young
countrics in profiting by the services of men of ability in
science, but there is none to whom she owes a greater debt than
to him who has jost passed awsy. To Sir William Logan we
owe much ofthe informatiou we possess as to the hidden riches
of the Numinion and to his abilities and to his energetic lab-
ours are mainly due the high condition of cfiicicncy and use-
fulness of the Canadian Geological Survey.

The great importance of this Survey, and the high salue of
the results of Mr. Logan's investigations are too well appreci-

ated to requirc further remark here than to say that the ugh-

est authorities have spoken of both in terms of unqualified
praise. His ¢ Geology of ("anada,” embracing the results of

all explorations between 1858 and 1863, and tho “ Atlas and

Mops to acrompany the same” bave been the subjects of much

flattering comment in scientific <ircles. In acknowledging -

copies thereof, Sir Roderick Murchison, in a letter to the Hon.
Mr McDougall, then Provincial Scoretary, said. < In thaoking
# tho Government of Canada for this mark of their considera-

laws and facts which under other circumstances he would have | “ tion, I must assure you that those works are of the bighest

e ————
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’ NEW OFVFICES OF THE BURLAND-DESBARATS LITIIOGRATHIC COMPANY.
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“importance in the advancement of Geological Science,as well
a3 of Physical Geography, and that in a new edition of my
« work ¢ Siluria,” which is in press, I shall endeavour to ren.
« der full justice to their merits.” The London Suturday Rcvieu
speaking of the work says .—* No c¢ther Colonial Survey has
tgver yet nsrumed the same truly national character, and the
¢t day may come—if ever the Imperial Colony shall claim
tand attain independence—when the scientitic public of &
«great pation, looking back ujon the earlicr dawnings of
tgcierce in their land, ghall regard the name of Logan, a na-
ttive born, with the same affectionnte interrst with which
« Euglish geologists now regard the names of our great geolo-
« gical map-makers, William Smith, and de la Beche.”

William Edwards Logan was born in ontreal in 1789,
where his education was commenced, and afterwards complet-
ed at the University of Edinburgh. In 1829 he accepted tho
management of a Copper Smelting Work at Swansea and at
the same time superintended his uncle's interest in a neigh-
bouring coal mine. During his residence in South Wales ho
performed a work which was declared by the first scientific
men in Europe, to be ¢ unrivalled in its time, and never sur-
passed since.” This great work was his Geological Map and
Sections of Glamorganshire Coal Field, the minuteness and ac-
curacy of which were such that when the Government Survey,
under Sir Heary de la Beche, came to South Wales not one
single line drawn by Mr. Logan was found to be incorrect and
the whole was approved and published without alteration,”

Mr. Fleming also mentions that Mr Logaun’s system in fol-
lowing out the details of the Coal Field was so much superior
to any formerly in use, that it was adopted by the British Sur-
vey, and -¢ Mr. Logan’s Map may be said to be the model one
of the whole collection.” Mr. Logan, with characteristic
devotion to Science, and forgetfulness of gelf, presented these
feaits of his labours to the British Government without fez or
remuneration. About this time Mr. Logan also contributed
some intercsting papers to the Geological Society on ¢ Stig-
maria beds,” or ¢ under clays™ of the Coal Fields, which had
come under his observation ; and shortly afterwards he visited
the coal ficlds of Pennsylvania end Nova Scotia,and gave there-
sult of his observations in a paper read before the same Society.
In 1812, appeared in the /ransactions of the Geological Society,
(Lond.) a paper from Mr. Logan * On the packing of the Ice,
in the River St. Lawrence : on a Landship in the modern de-
posits of its Valley : and on the existence of Marine Shells in

\ these deposits as well as upon the Mountain of Montreal.,” So

deeply was Mr. George Stephenson impressed with the impor-
tance of Mr. Logan's remarks « Oa the packing of the Ice on
the River St. Lawrence,” that according to Mr. Sandford
Flening, he (Mr. Stephenson) was “materially guided thereby
in refcrenco to the construction of the great Victoria Bridge.”
It thus appears that nearly a geacration since, Mr. Logan had
reached a very high rank among wmen of Science.

In 1832, it having been resslved to institute a Geologicst
Survey of the Province, and the Legislaturo haviog appropri-
ated a sum of money for the purpose. Mr. Logan was recom-
mended by the most eminent Geologist of Great Britain for
the Dircctorship ; and the late karl Detby (then Colomal Se.
cretary) applied to him to accept the office. Mr. Logan then
came to Canada, and after making rhe necessary preliminary
arrangemonts with the Government, returnel again to Britain
to complete his preparations for cntering on the work. The
following year, 1843, having completed his staff, he commen.
ced the systematic prosccution of these Survess which have
since been uninterruptedly maintained up to the present time,

e — R A —

to the advanzement of Geological Scienceand the great bencfit
of Canada.

In 1851, Mr. Logan was appointed a Commissioner to the
Great Exhibition in London wiere, by his display of Canuadian
Geological specimens, he attracted much attention tu the Co.
lony. He was again a Commissioner to the Parnis Exhibition
in 1855 when he received from the Imperisl Commission the
grand gold medal of honour, and was created & knight of the
legion of honour,
hood from the Queen, and the same year was awarded by the
Geological Society, of which he was a member, the Wollaston
Paladiuin medal for his eminent services in gevlogy.

In 1862, he again represented Uanada at the London Exhi-
tion and was ono of the jurors on the class devotel to miner.
rals. Such were some of the labours aud some of the honours
of him who for twenty seven years directed the Geological Sur.
vey of Cabada.

For the above facts we are indebted to Morgan’s Bibliotheca
Canadensis and to Fenunings ‘T'aylor’s Biographical ske. hes,
The portrait is from a recent photograph by Notman.

CARPENTER AND JOINER.

e call the attention of our rcaders to the very useful and
practical information on this subject on page 195, and to that
on page 222,
reading for children, bnt will be found to coanvey informatiou
useful to some children of a larger growth. For the former,
we are indebted to a work reviewed by us some time ago.
«The Carpenter, Joiner and Hand Railer, Dawson Bros,
Montreal.”

TORFEDO WARFARE. ‘

A very interesting paper on the subject was recently read .
before the English lnstitution of Naval Architects by A.
Sedgwick Woolley Esq.

Before discussing the nature of the plans now before the
public, Mr. Woolley gave a short sketch of the origin and hs.
tory of this form of warfare.

The first idea of an offensive attack by means of a boat spe-
ciatly constructed to carry a torpecdo seems to have originated
with Capiain David Bushaell, of Conaecticut, about the year
1775, but it had little in common with the boatg now used
for the same purposc. This boat, an account of whicih was
read by the inventor before the American Philogophical Society
in 17988, was only intended to accommodate one person, who
sat in & water.tight chamber capable of containing sufficient
air to support kim for thirty minutes, and who could cause
the vessel to descend and ascend at will by lettiog the water
inlv a chamber below him, or expelling it thereform by means
of two brass force pumps, at the same time letting fall about
200 lbs. of the lecad by which the vessel was ballasted at the
bottom. The boat was propelled by an oar and guided with a
rudder, and had an iron tube fixed to its crown capable of slid
ing up or down through a space of 6 inches. A rod passing
through this tube carried a wood screw which could be fast-
ened into the bottom of & ship by turning the rod, and then
cast off by unscrewing tuc rod again. A rope was extended fron
this screw to a torpedo, placed on the top of the boat, which
could also be cast off in a similar manuer, snd thus left hany |
ing below the ship. The torpedo was fitted with a clock
which could be set so as to release a lock after any given time
and fire the powder.  An attempt was made with this boat to
blow up the English 64-gun ship Eagle during the campaign
of 17Y6, but the operator from some reason or other was uo.
able to fix in the scrow gud had to desist from the atiempt.
Soon after this, the ship on which the torpedo boat was carried
was sunk by the British, and 1o other boat was built at that
time on the same principle.

The celebrated Fulton was the next who devoted much
attention o tho subject. His plans, however, were not well |
received and nothing came of them.

In 1856 he received the honour of kmight. |

The latter is more especially inteuded for home:
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Stationary torpedoes werv employed during the Crimean
War for the defence of Scbestopol and Cronstadt, but the Rus
sians, probably deterred by the il - uccess of all former offen-
nve torpedo  boats, dig not attempt any trials with them, and
it was not until duriug the Cival War of Awmerica, the Southern
States, being overpowered by the force and resources of their
advursaries, resorted to a most extensive employment of tor-
putovs, that the power of this species of attack was developed.

The first of these attacks was made off Charlestown, against
the U S. wat vesscl Ironsides, by a cigar-shaped boat under the
command of Lieutenant Glasselle, with & crew of three men
carrying & torpedo containirg €0ibs, of powder at the end of
aspar. Not knowing the action of the explosion, and thinkiug
that their boat would probably be sunk by it, her crew jumped
vverhoard befure ramming., The explosion, through severe,
failed to effect any hole in the bottom of the Iroms.dvs, the
boat was also unipjured, and was found drifting half full of
water by her engineer, who climbed into her, made up bis
fires, and steamed back safely to Charlestown.

The Housatonic also was sunk by a torpedo boat, the boat
however, going down too (ther successful attempts were
ma-io and both sides were employed in preparing spedial spar
torpedo boats when the war terminated.  Just before the Jlose
of it, Lhowever, a remarkable attack was made, in the James
River, on the merchant vessels which had brought supplies
to Grant's army, by the Counfederate fleet of three iron-clad
rams and seven gunboats, all armed with torpedoes, fixed on
the end of spars, 30 ft, or 40 ft. long, which projected from
their buws, and could be raised or lowered by a tackle. This
leet was stopped by a boom, and two of the iron-clads got
aground, where they remained all night, vader fire from the
bapks; but although their torpedoes were completely riddled
with nfle shot, not ona was exploded, as it so happened that
the fuses were in uo case struck The Southern States had
throughout cmployed percussion fuses, which were exploded
on contact, the shape of their torpedoes being cylindrical with
hemispherical ends, into which seven fuses were inserted, as
shown in Fig. 24, these fuses (shown in Fig. 3) consisted of a
cap of lead «, containing a glass tube &, filled with sulphuric
acid, and surrounded with a mixture of chloride of potashand
white sugar ¢, communicating with a primer & of mealed pow-
der, up contact, the lead cap beiny crushed, the glass bottle
was broken, and the sulphuric acid ignited the chloride of
+ putash and sugar, and fired the torpedo. ‘The danger of & tor-
pedo, furmshed with these fuses, being exploded Ly cuntact
with any floating log of wood or boow, before reaching the
enemy’s ship, and the extreme caution required in handling
it, led the Federals 10 adopt a torpedo wade as shown in Fig.
4, which could be detached from the spar, and baving an air
chamber provided to keep it nearly vertical when sv detached,
awbe being placed in its centre, at the upper end of which an
iron ball was kept in position by a pin ; this pin was released
by means of a rope, leading into the boat, and dropped on to a
cone of fulminate,

. But, as it has been found that unless the torpedo is actually
1o cuntact with the stde of & vessel, there is a great chance of
the cxplosivn fmbing to blow it in, since it will always take
, the line of least resistance, the plan of firing at will has the
disadvantage of being left entirely to the discretion of the ope-
rator, who in the darkness of the night, under cover of which
thuse attempts have to be made, may essily miscalculate the
distance he is from a ship, and so fire his torpedo too soon. To
obriate the evils of these forms of fuses, Captain McEvoy, of
the London Urdnance Works, who had had great experience
with the contact torpedo system of the Southern States, in-
veated the mechanical fuse A, shown in Fig. 5, provided with
the salety cap B; but being afterwards impressed with the ad-
vaptage ansing from the use of electric communication, be
, 'ovented, in 1871, the plan shown in Fig 6 This consists of.
ametal busliog « g, baving its upper end closed by a thin

metal dome &, and o metal plug ¢ screwed into its lower end.
' Ametal spindle d is supported on a spiral spring e, inserted

imarecess/ in the plug ¢ ; a thin insulated bridge y is attach-

ed to the spindle d, under which are two terminals 4 4 of insul-

ated wires « 3, one of these wires is connected with the battery,

aud the other, to which 1s attached the electric fuse, has cither
, 30 carth or other connection with the battery. When the tor-

Pedo with this closer attached is projected against 8 vessel ot

I

|

-—

other body, and receives a shock sufficient to crush in the thin
metal doxpe !, the spindle d is forced down uutil the imetal |
{ bridge ¢ is brought into contact with the two terminals 4 4 |

thus completing the gircuit of the electric flutd, and firing the
fuse. The wires would of course, only be connected vo tho bat-
tery just before the action of ramming Iteis, however, evident
that the thin metal domo mnght ve crushed in through some
accident be forchaud, nud that then, as soon as the wires were
connected, the torpedo would b fired at once. Lo overcome
the difticulty there has been substituted for the metal dutne 4
vne made of 1rdia-rubber fixed in a peculiar manoer, which
would always retain 1ts torm and allow the gpring « to keep the
circuiv uncompleted,

The torpedo is shaped s shuwn in Fig. 2, page 212, 1m order
to insure the contact of the fuse with the vessel. Stll it is
apparent that cases might arise——such ag in striking a vessel
under the counter—where the closer migat not operate  In
such cases it is very desirable that 1t should be possible for
the operator in the boat to have the power of firing the tor-
pedo at will. To effect this it would seem to be necessary to
have 4 gecond fuse and two more ingulated wires ; Lut ag mis-
takes might arise from unskilfuluess on the part of the oper-

ator, and the wrong wires applicd to the battery, antt the tor -

pedo thus be fired before contact, this plan has not been

adupted. captain Mciivoy has, however, invented a fresh me- .

thod, whereby with a single platioum fuse and battery, and
one sget of wires, the torpedo can be fired either on contact or
at will. The details of thisplanI am at present unable to give,
as it is not considered udvisable as yet to make it public. I
may, however, state that it is extremely simple and ingonious,
aud 1 hope that I shall be able to give a full description of it
in our voluwe of Transactions.

T'he gystem «f firing shown 1n Fig 6, is that gencrallv
adopted with the torpedoes to be used with the launches which
are being at present bailt for foreign countries. The launches
may be divided into two classes, viz, those intended for river
service, and those meaat for ocean purposes. Fig. 7, page 213,
represents a river launch similar to those coaostructed by
Messrs. Yarrow and Hedley, of Poplar.  ‘The oae shown is 45
feet long and 7 feet 6 inches beam, caleulated to have a speed
of 14 koots, built cither of iron or steel, the plating being 1 in
at th- kecl, and g% -inch at the gunwale.

The draught is 3 ft. 6 10, aud the freeboard 2 ft. There
is a steel turtle-back shicld (7) forward }-in. full thick to
afford protection to the men apd steering wheel, and throw off
the water which might come on board from the explosion of
the torpedo. The engines and boilers are also provided with
steel sliding covers  The boilers are locomotive, with a total
heating surface of 140 ft,, the baurel plates being }-in. Low-
moor iron throughout, with J-iu butt straps inside and out,
double riveted, and the engmes non condensing direct acting
af 55 h rse-power, working up to 140 pounds pressure  The
diawmeter of cylinders is 54 in., and length of stroke 74in. The
frames are made of 1-in. angle iroas with § in. reverse ons.

The spar « for the torpedo is shipped amidships, and can be
run out over the roler «. A pocket a, suggested by Captain
Davidson, is provided to allow the spar to have a greater de.
pression thaun in the old plan of running it out over a roller on
the top of the stem T o stanchions / provided witn pinholes
allow of the spar being depressed through an sugle of 35 de-
urees, a noiseless exhaust chamber &, preventing the approach
of the boat being heard. In this chamber the condensing is
effected against a portion of the skin of the boat, the plates
there being increased in thickness. [t is surprising what a
small effective surface 1s required to condense the steam in
cases where the object is simply to condeuse it in order to avoid
the noise, or to get the fresh water back 1ato the toiler, and
not with the object of obtaining a vacuum.

The boats bult by Messes. Yarrow & Brdley for ocean work
and intended to be navigated 10 any weather short of an ab.w-
lute starm, are made on exactly the same prnciple but w th
larger scantlings and a greater draught and height of frecboarp

The onc at present building for the Dutch Government 15,66
ft. wonyg, 10 ft. broad, and 53} ft. deep. She has & pair of direct-
acting inverted engines of 200 horse-power, working up to 130
pounds pressure, diameter of cylinder i1 1n., length of stroke
14 in. The boilers are locomotive, with 450 ft tutal heating
surface. It is propesed to it this boat with a small auxiliary
donkey cagine to facilitate the working ot the spara  Those,
however, constructed by Messrs. Thorneycroft anad Co.,are com-
pletely covered with a steel deck {Jir. thick over the central

portion, and have bottom plating ,3, in thick They have |
surface condensing engines and are fitted with Yessrs. Thoracy -

e

R

e




212 THE CANADIAN PATENT OFFICE RECORD (July, 1875,

Fi . 5.

3
v,

DITTITTSS
1)
|
73

%,
4

///I/b
‘.
i/

LT,

3 . I 7
e o. N N
\ N N 72N
NS N N ¢ I
N\ A FIRN 7 4
&%ﬁ’/f////;l%ﬂ/é&%\ N
NA==VUN bon?
N e A
R A N

TORPEDO WARFARE,

croft's new patent screw propeller. The one just finished for ' as an answer to & query lately put on the subject, in which
the Swedish Government is 58 ft. long, 7 ft. 6 in. beam and j some one desired to bave given in our paper the dimensions
3 ft. draoght, and with an average number of 505.48 revolu- l and details of an eccentric chuck for a 5in. lathe, suggesting
tions per minute obtained by a8 mean speed of 17.27 miles per | that probably its extreme diameter will be 10in. Notgo; be-
hour. cause it must be at any rate less than this from the mandril
In our own navy we have as yet not built any special tor-  centre to the end of the slide when fully drawn out. In short,
pedo launches ; it being considered that it would be quite suffi- | for a 5in. lathe the entire length from the axial line of tho
cient4o fit up ordipary ship gigs and launches for this service. | mandril to the end of the slide when at its utmost eccen-
The method of fitting these launches hitherto used has been to | tricity must be barely 5in., or it will strike the lathe-bed as it
cover the fore part of the boat with a canopy of canvae, and to | revolves. If, therefore, the chuck is 10in. diameter, the slide
work the torpedo spar on outriggers placed on cither side of the | could not bo drawn out at all. For a 5in. lathe I should be
boat, and to rig it out and in by means of a rope worked from | sorry to have an eccentric chuck over 6in. by 4in., and 5in. by
the stern sheets, another rope being attached to the keel of the | 3in. would be, generally speaking, better, becauso these are |
spar to ease it out and rig it in again. heavy affairs, and cause an immense degreo of vibration when |
‘We have also adopted the electric method of firing at will, | thrown out of centre and madu to revolve rapidly. A 6in. one
and not by contact; but as has before been pointed out, in | can be thrown out 13in., which is quite sufticient. I once had
actual warfare, when attack is made under cover of darkness, it | an iron one of this size on a 5in, lathe, but 1 scldom used 1t
is a very difficult thing to judge cxactly when to fire the tor- | preferving & 5in. onc in brass. In either case solidity is needed,
pedo; and if the approach of the boat were perceived, as iu { and every part must be accurately fitted, so that there shall |
the majority of cases havpened in the American Civil War, she | be no shake. For & 5:u. chuck, to give an cccentricity of an
would be met with a firc of small arms, ngainst which the | inch and a quarter to an inch and a half, I should use brass
canvas cover would bo no protection, and it would be doubly | castings, the maro plate being }in or Psin. thick, exclusive,
difficult for men in danger of being shot down cvery moment to | of course, of the boss at the back by which it will be eventu-
keep cool enough to judge accurately the exact moment when | ually attached to the lathe. This is to be the thickness when
to firo the fuse. An expedition with a spar torpedo boat will | faced up on both sides. The form is scldom circular, but simi-
necessarily always be one of extreme danger, and partake of the | ar to the drawing, a slice being cut off each sido of the origival
nature of a forlorn hope ; and it seems but right that every- | circle, to reduce the weight. If to be turned on the edge hy
thing should be done in such cases, not only to provide every | hand tools only, I shuuld prefer having the plate cast as & cir-
element of succees practicable, but also to protect as much as | cular one, and cutting off these pieces subscquently, owing to
possiblo the lives of the voluntecrs who venture in such alits being easier to turn without risk to the tools. If the plate, |
sorvice. is cast in the form it is ultimately to have, it need not be turn-
cd on the edge at all, but filed up. The first thing to do isto
HOW TO MAKE AN ECCENTRIC CHUCK bore and t.up the boss, s0 that it can be mounted at once ¢n |
. o : the mandril  ‘T'ake care not to have the screw loose, and see
In the following description I have supposed the workman | to the fit of the shoulder where it abuts ageinst tho mandril.
degirous of making for his own use an cccentric chuck not to | Take a point to or graver, and, beginning at the centre, and
be the possessor of a slide ~est, but to be compelled to do bis | working thence towards the edge, face the chuck perfectly.
best with hand tools and a simple lathe.  This will also serve ' true, testing it with a thin straight edge, or the blade ofa
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[sqlmrc. Of course, with a slide-rest, this is ensy work, but I
. have often done it with hand tools, finishing with a flat tool,
or scraper, to take out the marks of the point tool, and reduce
the wholo to a level. You must now, with & tool bent over to
the right, face up the back of this plate, and turn the outside
of the boss, or, if you find 1t difficult to get at it, owing to its
lying too close to the face of the poppit, take 1t off and mount
it accurately upon a face-plate if you have one, and, if not,
upon a temporary one of wood, laying the fuce already turned,
upon the chuck, or bollow out a large chuck deep enough to
tike in the plate (¢ you hav~ turned the edye of the curved part
at each rnd), taking care to level the bottom of the recess, and
you can mount it firmly and truly. You may also, if preferced,
reverse the whole process thus Level with a file the face of
the casting sufficiently to make it bed ¢ home” upon a face.
pliate, aud clamp it down upon the latter securely, tnking care

the chuck, and can be enstly trimmed up true when in its
place upon the bed-plate. I have, thereforo, drawn it thus,
but in details of construction cach can modify the design to
his fancy., lowever, we bave notas yet chamfered the edges
of the sliding-plato. Set off again, as with the strips,a length
of 4 in, at each end, and tile to gauge, and then, using a new
file, work up the wholo to these, finishing at last with a very
tine one, but not a rery thun one, because theso bend snd round
off the edges, which ought to be quite flat. If the cdges
of the plato are tirst made truly square to the sides, vou can
take off witha marking gauge the thickness of the plate, and
draw a line at that distance from the edge upon the face of
the plate, This will make the avgleof 45 ©, and be of great
asgistance  Screw the guides down, gauging their paralielisin
with finely-pointed compnsses,and test the movement of the
stide For this, however, lct the bars stand as far apartas they

notto spring it.  Now face the back and boss, and bore and tap | are to go whenat their greatest distance. When the ht is
the latter before removing it from the lathe ‘Then take it off] | tolerable, grind with oilston» powder, moving the plate up and
and screw 1t upon the mandril, and trim the other face of 1t | down between the bars, aud tightening these by the set screws,
+ In pursming this course, should it be necessary to try the screw, | until the slide works perfectly. Supposing this happily ac-

take off the tace-plate, and do s0 wethout remowvng the work ;| complished, a hole should now be drilled } in. diameter, ut

. but if you have a set of taps, and, what is useful in these cases,

a feuz nez, or false mandril, the vxact size and pitch of the
real one, youcan test the fit without even removing the chuck
If youintend to file up the curve, you can mark them on the
face of the work as you turn it. Be very particular in this ficat
work, and equally so at each step, and you will haveyour re-
ward. Next prepare the two guide strips of iron or steel, §in
wide and the length of the chuck where they are to be placed.
These must be perfectly filed up, planed,or ground and scraped |
until parallel, and truly square at the edges. Take a whole
day at one 1f necessary, but be satisfied with nothiug short of |
accuracy. You can buy such strips as these direct from the
rolls, very true and parallel on the broad faces, and by care
in hling they may be fimshed toa nuiforin bright surface with
no great difficulty, provided you take time. 'L'he easist way |
towork them will be to grasp them by their broad fuces in a
largo vice, together first of all, until the edges are somewhat
reduced and then to take each separately, and imbed it to half
its depth in a block of wood, placing this on the benck and
securing it by driving round 1t into the bench, or gripping the
block in a vice. Gauge the thickuness with callipers or a plate
gauge as you go on, aod square up the edues as carefully ss
you can. Une edge of each is now to be worked to a single or !
double chamfer. Which of the two ie used will depend upon |
circumstances. A double chamfer will need an angular groove
in the edges of the sliding-plate ; and these must be cut with
a caircular cutter mounted on the lathe centres,the plate being
clamped in the slide-rest. Very likely my querist has not one
of these, and, 1f not, he will use a single chamfer—Fig. 1, K
on plateand gmdes—using the file only, and o gauge oftin or
thin beass to test the angles. The bars may be 3. in, thick,
and chamfered to an angle of 43° Perhaps the casiest way
to do this will be to tile up first of all a length of } in. at cach
end, and then work the rest until even with these. Upon the
accuracy of thesc chamfers and those of the slide the slead-
inexss of the whole, when in use, will depend—and, if unsteady
or shaky when complete, sell 1t to the first rag, bone, and
metal mershant you meet, for it will be of no use as an eccen-
tric chuck  See, therefore, that these strips also bed well on
the brass plate underneath, because it is easy to furce them
down by means of the screws, but if they do not bed level
when simply laid upon the lower plate, you can but &r.f by
forcing them down, and the sliding plate will not work pro-
perly  ‘T'wo screws will hold down these guides, but the boles
m them must be lengthened in the direction of their width,
to allow of adjstment. It isa common pructice to make only
oue of them thus adjustable, but both ought to be so fitted,
or the screw or nose of the chuck will be out of centre the firat
time the guide-bar is tightened against the slide,

We must now deal with the shding-plate ot brass, 3 1-in.
thick, so asto be flush with the guide-bars when in its ptace
Face ths first with file and scraper until qQuite level on one
side at Jeast, that which-is to rest against the lower plate.
Fite and square up also the edges, gaugwng from the face first
made, and making the whole plate parallel, and wide cnough
to barely reach from the lower part of one guide bar to the
other when these are in place. This plate will be best if cast
with a circular boss upon one face, 1} in diameter, which
strongtheuns it, formsabed for thediviaud circle and noso of

each end of the plate, into and through the lower plate, aud a
steel pinshould be tightly fitted into each to hold the plates
firmlr together while the remainder of the work is being done
These . ins are to be kept for permaneat use, as they prevent
strain on the lending screw, when any work is being turned
up oncentrically with the maundril. Into the centre of the
slide is now to be drilled a hole to take the end of the central
pin upon which the division plate is to turn. This uin should
be asstout as there is room to make it, and the form showu,
being screwed into the boss of the slide, which boss is made
solely to stiffen itand the di  _a plate, The sliding plate
being thus held firmly by these o pins,its projecting top is
to be nicely turned, the edge being made exactly square to the
face If the hole for the centre pin is drilled, but not tapped
the back centre may berun up to steady it, its point falhing
into this hole. Care, however, must be taken not to screw 1t
up so tightly as to enlarg: the hole. It should just assist to
hold it, and no more. ‘The brass wheel forminyg the latter 1
cast witha projecting stud or boss, on which the screw is to
bo cut, of the exact aize and pitch as that on tue nose of the
mandril, and a hole drilled down its centre, allows it to slip
over the pin just described, which it should it very nicely.
As regards the construction of the chuck, we have, as yet, only
supposed this pin to be turned up and screwed into the plate
below—viz, the siidivg-plate by which eccentricity is to be
produced. It will be observed that in unscrewing o chuck at
any time from the nose of the eccentric there will be no ten-
dency to unserew the pin, but only to turn the division, or
click-plate, and the spring catch will prevent this, so that
the pin thus screwed in will hold tightly, This central pins
often made conical, but it is justas well cylindrical. The wear
isslight in this part, and it is easy at any timeto fit a new pin
if the hole in the brass becomes enlarged sufficivntly to need
it. Let us, however, turn out attention to the click-wucel
This hasto be turned on all sides—first independently,anithen
in its pluce for final adjustment. As it has a projecting nose,
it is easy to hold it either in a gelf-centring chuck or na
wooden onc, which will serve the purpose very well.  Hollow
out the chuck, therefore, to receive the nose or projection, and
see that therest of the plate beds well down on the chuck,
which it is quite as well to recess slightly to nt this part, a>
it will help to steady it. You can, however, ron up the back
centre while roughing it down and turaing up the edge, which
is to be square to theface. Turn it as shown, with a recessto
fit very nicely overthe top ou the sliding-plate. You can now
run a drill through it for the pin, although, perhaps, 1t 1s a
safer practice to defer this until the casting bas been reversed
inthe chuck. This is now to be done, cither the same being
recessed more deeply ora new one substituted. In this case, as
the screw will have to be turned and chased in addit.on to the
face of the casting, it will be decidealy safer practice to bring up
the back ccatre.  In recommending this I am obliged to pre-
suppose an accuracy in the lathe itself that does not always
eX1st, as 1t may happen either that the centre of the moveable
poppit is not cxactly on & level with that of the mandril, er
that the axial line of the two is uot coincident, owing to the
poppits not being truly planed. In such case, 1f we make the
work run partly on the back centre, and subsequently with-
draw the latter, the casting will be scen to sinft slightly and

ran outof truth. I havo personully been thus annoyed by a
-mm
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bad lathe, and am probably not alone in the matter. If thero
is any such defect existing; the work had better depend upon
the chuck alone; and ifa little care is exercig: d until the
casting is reduced to a fairly true surface, there is not much
danger of its parting company with the chuck.

1 must leave the counclusion of this paper to another article,
which will be accompaunied by the explanatory dingrams.

J. L. in the &nglish Mechane.

(70 be concluded.)

NEW DISCOVERIES RELATING TO LIGHT.

Some new discoveries relating to light, and the most im-
portant since the day when the possibility of spectrum
analysiz was first made known, have been made by Mr. Wm.
Crookes, and they excited a cunsiderable amount of interest
at a reeent meeting of the Royal Society, ag well us at the
cour-e beld by the same body a few days previously The first
discoveries by Mr. Crookes were made known to the Royal
Society in August 1873, but his more recent discoveries,

 which are still more remarkable were first described there
* about three weeks since.

Mr Crookes began by stating that, in the paper which he
had previously read to the society, he had made known hew
alever arm of pith, delicately suspended in a very perfect
vacuum, was repelled by the imp «ct of light or radiant heat.
A great condition of success in the experiments was to work

' with the highest possible rarcfication, consequently the lever

arms were suspended in gla-s bulbs feom which the air had
been exhausted by means of the Sprenged pump, which gives
a far more perfect vacuum than can be ob.ined by the usv of
any other apparatus.

U'ntil thesv cxperiments were made it was sapposed that
light had no action upon a I:ver arm of small pondetosity
suspended in vacuo. Indecd, the circumstance that light
could not turn a lever arm so suspended has been quoted in
staudard scientific text books, by Dr. Balfour Stewart and
others, as one point in the long chaia of evidencc agatnst the
truth of Newton's emission theory of light, But Mr, Crookes
last week exhilited a bar of pith suspended by a cocoon fibre
ina large glass bulb very well exhausted. When a highted
candle was placed about 2 in..Jrom this bulb the pith bar

' began to swing to and fro, the swing gradually increasiny in

amplitude until the dead centre was passed over, when several
complete revolutions were made, The torsion of the suep nded
fibre then offered resistance to the revolutions, after which
the bar began to turn in the oppoesite direction, and so on
alternately. ‘I'hese movements were kopt up with encrgy and
regularity so long as the candle continued to burn. When
instead of a candle a picce of ice was placed near the bulb,
one end of the lever arm came towards it as if attracted ; but
the truth was, a8 explained by Mr. Crookes, that radiant heat
was acting upun the pith bar from all parts of the rvom, and
that the presentation of the piece of 1ce lowered the radiation
on one side, conscquently the movement was really caused
by repulsion acting in the opposite direction,

In order to measure some of these effects Mr. Crookes uses
a picce of tubular glass apparatus iu the shape of an inverted
T, Fig. 2, containing a horizontal glass beum, suspended by a
very fine glass thread. At the extremities of the beam were
attached the substances to be subjected to experiment. In
the centre of the beam was a small marror, from which a ray
of light was reflected on to a graduated scale, just as 1n Sir
Wiltiam Thompson's reflecting galvanometer. Thus the
amount of repulsivn produced could be measurted. The ad-
vautage which a glass thread possesses over a cocoon fibre is
that the index always goes back to z:xro  The fibres used to

. suspend the arms are 8v excessively fine that when the end of

one of them is held in the hand the fibre usually curls up-
wards like a cobweb uatil the other ¢nd of 1t floats almost
vertically in the air.

As thevacuum becomnes less perfect the repulsion grows less
until at last the ncutral point is reached where there is no

" action at all. If still more air be then admitted, attraction

iustead of repulsion sets in, ‘Tho barometric pressure of the
neatral point varies with the density of the suspended sub-
stance on which the radiation falls, it varics also with the
ritio of its mass to its surface, and with several other condi-
tlons Thus the neutral poiat for a thin surface of pith being

low, whilst that for a moderately thick picce of platinum isl

p—

high , it follows that, with a rarefication intermediate betweon
these two points, pith will be repolled while platinum will
bo attracted by the same power of radiation. BMr. Crookes
proved this vxperimentally, by showing simultancous attrac-
tion and repulsion by the same ray of hight.

When these experiments vers first made kunown, some of
the obgurvers tried to account for the effects by the ussamed

hypotheses were considered by Mr, Crookes to be abundautly
digproved. Profesror Osborno Reyuolds suggested that the
movement might bo due to evaporation and condensation at
tho surface of the suspended body. Mct. Crooke had a thick
and strong bulb blown at the end of a piece of dulicultly
fusible green glass, specially made for builer gauges  In it he
supported a thin bar of aluminum at the ¢nd of s long platinum
wire, the upper end of which wire was passed through the top
of the tube anl woll sesle! for clectrical purposes. The ap.
paratus was sealel by fusion tu the Sprengel pump, and the
exhaustion was kept goiug on for two days, uatit an wnduction
spark refused to pass across the vacuum. Durning this tme
the bulb and its contents were several times raised to a dull
red heat. At the end of the two days' exhaustion the alumi-
num bar was found to behave 1n the same manner as, but m a
stronger degree, than it would be in a less porfectly exhausted
apparatus, nawely, it was repelled by heat of low tensity and
attracted by cold.

The most remarkable of all the facts made known by Mr.
Crookes was an apparent diffcrence between the action of
radiant light anl radiant heat. At the highest oxhaustions
dark heat appeared tv act alm st equally on white pith and
on pith coated with lampblack, repelitng either with about the
same forco; but, strange to say, the luminous rays repelled
the black surface with mure energy than the whate vne, T'ins
is all the more remarkable because light berog retlected from
a white surface, it might have been supposed that the conse-
quent rebeund would have repelled the white surface more
than the black one Bt taking advantage of the facts as
they exist, Mr. Crookes constructed an instrutnent wlhich he
calls a ¢ radiometer,” and which excited mur » attention aad
uterest at the recent meeting of the Royal Society.  The ap-
paratus is shown in the illustration, Fig. 5, and cousists of
four arms suspended on a steel point resting on « cap, so that
the arms are able to revolve horizontally upon their central
pivot, just the same, in fact, a3 the arms of au anemometer
revolve. ‘To the extremity of each arm of straw ip the ap-
paratus made by Mr, Crookes is fastenvd a thia disc of pith
white «n one 8i 1o and black on the other, the black surfaces
of all thediscs facing the same way, tboe pith discs are each
about the size of a sixpence. [Uhe whole arrangement 15 ¢n-
closed in a glass globe which is then exbausted to the highust
attainable point und hermetically sealed.

This arrangemeut rotates with more or less velocity under
the action of hght. With oae of the 1nstruments the arms re-
volved once in 182 seconds when a candle flame was placed at
a distauce of 20 1n.  When tae same candle was placed at a
distance of 10 io. une revolution 1n 45 seconds was the result
and at 5 in, one revolution was given 1n 11 sec, Thas it will
be seen that the mechanteat eftect vares almost exactly in-
vergely with the square of the distance, so that theory and
experiment coincide.

in these expenimeats Mr. Crookes had to be very careful to
guard agaiust the effects of nadesired radiation.  Lhe tighted
sun burners in the roof of the hall of the Koyal docrety inter-
fered with some of tue results, and a candle placed incautious-
ly near his bulbs would seud the contents ot some of them
spinning.  As the velocity wi.h which they spin varies with
the intensity of the light, 1n thuse instruments we have 8 new
form of actinometer. At prescat there 18 no good and scien-
tifically exact method of making actioometrical measure-
meats, but these discoveries way poestoly result 1n tbe pro-
duction of a more perfect instrument for this purpose. ‘The
action of the radivmeter 18 at presvnt 10explicable on any re-
cogniscl or unrecognised scientific theory.

A Buffalo telegraph operator accidentally got locked in the
office at dinner time a few days sgo, avd all other efforts to
obtain his noon-tide meal proving unavailing he telegraphed
to Canada, thence to Detroit and from there to another office

in Buffalo, whence a messenger was dispatched to liberate
him, and he secured his meal,

action of feeble air currents or of electricity, but both theso

—————
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PLAN FOR A SUBURBAN RESIDENCE.

The accompanying plan for a suburban residence, for which
wo are indcbted to the American sdgriculturi<t, is from the
designs of Mr. S. B. Reed, architect, Corons, N.Y.

Evgvation, (Fig. 1.)—The front is irregular, haviog av
angle, which narrows the parts, supplics more vertical lines,
and addsto their length comparatively. These are important
features, imparting a graceful appearance, and inflaenciog the
entire character of the house. The angle affords ample Toom
for tho Piazza, swhich caun be built for much less cost than
when its three £ides are exposed. The next attractive features
of tho front are the bay windows below, and double windows
above, with the ballustrade, snd bood, so proportioned and
arranged, that they conform with cach other with pleasing
effect.

Cetar, (Fig. 2.)—The foundation walls arc of hard bricks
Iaidin mortar, 8 in. thick,and 7 {t. high. Inlocalitieswhere
the foundation rests on louse sand, care should be taken to
provide a bedding, laid 4 in. below the czllar bottom, 16 in.
wide, of brick, or better of large flat stones,  Still greater care
should be bestowed on the bedding for the chimuey and girder
supports, for they sustain the greatest proportivnate weight,
ard avy scttlement of these parts will cause a depression of
the floors, disarranging the whole house, and become an im-
mediato and continuous source of anxivty aud cxpense. The
arca inthe rear is built of hard brick aud mortar, with blue
stonc stepsand coping.  Blue stone sills are provided for cach
of the cellar windows,

First Story, (Fig. 3.)—The interior armangement of the
plan will be appreciated as msking the best possible use of
the room. The frout hall is wider than is usual in houses of
this character. The stairs arc amanged with the * quarter
circle ¥ about midway of their bight, which Lrings the niche
down where it becomes an important feature of the ball. The
threce principal roows, the parlor, dining room and kitclicn,
can be entered from the hall. The latter two rooms have
doors lcading to the lobby. The lobby is built of 44 in.
tongued and grooved ceiling boards, with sashes made to
swing. A shelf, 11 it. high, and apother just above the sash,
give sofficicnt framework to fasten the center of the boarding;
the ends arcnailed to the sill aud plate ; these shelves will bo
found uscful for mauy parposcs. Attached to the lobby, and
built with it, is a good sized pantry p, for the dining room.
The kitchen isprovided with a closct at the side of the chim-
ncy, 8 sink, with small closet underncath, and a dircct com-
munication to the cellar stairs uuder the hall stairs. The
window in the side of the dining room way be omitted, if the
house isin a village and joins another, but this is desirable ]

=£
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to give abundant light in thie, which isreally the living room
of the family.

Skcoxp Story, (Fig. 4.—The peculiar manner of construct-
ing the stairs, liings their Jandiog nearly in the centre, so
that all space suflicient only for four doors is necessary, leav-
ing almost the entire floor to be laid off into cooms. The
heavy lines show thu most simple method of dividing this
story into four reomms  Should another room be desirable, it
can be {aken off from two rooms as shown by the dotted lines,
In this case another window may be inserted as indicated.
Every one’s experience is that there cannot be too many
closcts, and we have added one to every room in the house,

. except the parlor.,

Cosstruerion—The bLill of timber appended indicates a
“ regular” srame. It is a great satisfaction, and saving, to
havethe timber properly ¢ laid out,” and framed by and under
the imm:diate direction of & master mechanic, »0 as to be
quickly and substantially raised. Four good carpentersivould
easily frume all the timber in this house in two days, and
maise it thengxt day. At least one man of well kuown ability
and expericnce as 4 mechanpic should be with and take charge
of those employed to build a house. It is not economical for
one about 16 build & /Aemr to trust such work to the caprice
of au inexperienced nan, who has ® helped ¥ around some
job, until he has learned the names of tiols, but who has no
positive knowledge of the trade, and cou'd not for his life
“lay out” the corner post for a two story house, vet is shrewd
enough to screen his deficiencies by suggesting ¢ balloon,”
or something indefivite, that requires little or no skill. It
sorretimes happens, in localitics remote from cities or large
towns, that persons are obliged to do with make-shify, to get
a homv atall. It wassuch a condition of things that led the
well disposed pioncer of the west to adopt the wme thed called
“ balloon framing,” which is really no framing at all, and re-
quired no skill to get up a kind of home, acceptable under
such circumstances. But whererver skilled labor may be had,
it is ridiculous to sce a gang of intellizent (?) mechanics
standing up picees of diverse lengths, 2nd propping them in
a vertical josition with rods running every way as braces, not
oue of which can be removed until the upper ends are secured
by ties of some sort. A good frame in a house is cquivalent
to a gzood constitution in a man, and is of vital importance, it
need not be clumnsy, or overloaded, but should at least have the
merit of being able to stand alone.

Paistise—The principal object in puinting should be to
protect aud preserve the materials used in counstruction, as
also to give a good appearance. All exterior wood work
though executed with the greatest care and in the wost sub.

. stafitial manaer, if left exposed to climatic influcnces is very

soon destroyed. It is cconomy to usc only the best lexd and
linseed o1l in painting cxterior wook work. They will outlast |
all other compounds, present a better appearance, and an the |
end furnish a much better foundation for future printing. The .
difference incost betwween the best materiats and the imitations, !
for painting the cxterior of a house built on these plans, |
would pot exceed $12, and the cost of Iabor would be just the
same in cither case. The first coat or * priming ™ should be |
put ou with the greatest care, so as to thoroughly cover and
closc all the pores in the exposed surface, All window and
outside door frames, « orter boards, window caps, water table, §
and stoop flouring, should be primed /cfore sctting, crpeciatly

-

many cases where white would not bo suitable, or thought of,
yet | believe that for suitability and good taste in nine cases
out of ten very light colors, or pure white are indicated. I
have known instances where much time has been spent to
discover a suitable color for a house, where mearly all the
different pigments were drawn from, and after much mixing
and testing, the result has generally been an unknown and
unnamed shade, as if everything depended on some sentimen:
tal & blending with the back ground,” or in other words paiut-
ing the house out of sight. As & rule paint go as to best reveal
the true ch -racter of the buildiog, aud this is best doae when
the colors afford the foundation for the natural shadows that
result from the true and actunl projections.

Cosr.

57 yards excavation, at 20c per yard.
13,000 bricks, furni-hed and laid, at $15 p. 1000
500 yds. lath and plastering, at 35c¢. p. yd......
28 ft. stone steps and coping, at 40 c¢. p. ft
1G ft stoue eills, at 30 c. p. ft...... Cevesanenans 4.80
2370 ft. timber, at 23 e, p, L., ceeeen veeeeaa D332
viz. 2 sills, 4X7i0.33) ft.long.  © pusts, 437 iu. x20 f. long
2 4 322 i 2 tivs, 4x6 ¢ x30 “
1girt, 4x8 # x16 e« 2 u ® o x22 &
l 3 L4 xxs 3 2platcs, &t 113 x30 €
26 beams, 3x7 ¢ x22 b 2« w6 x22 “
6 u s« x15 6 pleces, 3x7 ¢ x16
400 wall strips, 2x4 in. x13 ft. long, at 16 c. each.
2u0 novelty sidiug boards, 03 in at 33 c. each...
160 pounds tarred paper,at 5 c.p.lb... . ....l
128 tongue.! and grooved tlooring, 94 in. at 35 ¢

IR i U
195.00
17500

1129y

% .
DEE
040

8uu

44.84
22.00
85.50
3509
1lle
TIN0

........ 4etess svcacs cavsvessna

110 hemlock boards, at 20 c. each......... vans
93 square of tin roofiug at 9 c. p. ft. ... .ouees
120 ft. cornice, 30c. p. ft.....
111 ft, gutter and leader, \0c.p. ft
1 bay window with blin 1 (complete). ...
Material in stoop, lobby, balcony, hood and cor-

per boards...oee oaaln.. ceeee
8 windows with blinds, (complete)at $16 cach... 123.00
4 cellar windows, (complete), at 34 each........ 1600
24 doors, (complete), at S10 each... ..., ..... < 240.00
2 stairs, B eieee e tieeceercasaan ROXC
2 marble mantels and 4 pine mantles e
Rasc-boards and shelving...... . .ooviiiiaiees 2504
Nails, sink, and pump............. veeaeecaans 3300
Cartage, averageonemile. ... coooveenen e 500,
Carpenter’s labor (not included above) 2504
Painting, two coats 100 ¢
Extrafor gitder supports, grading, ke ....eo ... G080

T8 0a

Total cost of materials and construction. . . 32,0006

‘Fhe above items comprisc all the wmaterials and labwer
needed in the construction of this house, calculated at the
pres nt rate io the vicinity of New York., The cost 1u sud-
urhan districts of Caunada, cspecially tor raw materines atd
labour would Le less.

HORSE GEAR AND THRASHING MACHINE.

Wo give on page 220 from FEnginerring, illustrations of 3
well-arranged horse gear and thrashing machiae, constractsg

their edges, where sinings required to be made, as it will be ; by Messma. Wallis and Steevens, of Basingstoke, England. Tee
the last opportunity to do justice to these parts, where mots. | horse gear is mounted on a carriage fmme, upon which the

ture is liable to collert and remain. When pnming 1s well
done, 1t is brst tolet the building stand uatil thoroughly dricd,
¢ evident to any onc that much of the water used in the
plastering must percolate through and thoroughly saturate
cvery part of & house.  Suflicient time should be allowed for
this moisture to pass off, and the whole house to iecome dricd
out. The nails ahould then be * set,” which will tighten up
permancatly all the laps in the siding, after which the work
should be properly putticd and the scrond coat applicd,
Autumn is the best scason to paint, after the extreme heat has

thrashiug mach.nc iay also be carricd. The frame is of timber

and to it arc bolted & pair of cast-iron brackets, which camy
. the sockets fur the poley, and receive the beaning of the ma
jstaft, T'he large draving wheel has bevel teeth, and gaans ot
. & small pinion, on the shaft of which 1sa spur wheel actuatics

a pinivn that in its turo drives a uoiversal coupling, to whichs
. shaft can beattached, and the power led off wither to tue werk
 direct, o° to an intermediate gearing, as shown in the sma.
, 6ketch.  The arrangements of the thrashiog maachine will &
; clearly uuderstood.

passéd, and inscets have disappeared ; the process of drying |
will be slower, and more perfect, with less waste by cvapor- | .
ation, leaving asmooth rolid surfacc I amoften asked, what | Ax cxcellent bronze for small castings may be made b
relour to yaint? Nutwithstanding much has been said against ; fusing together 95 parts of copper by weight aond 35 parttse
whito for cutside painting. aud the assurance that there are itin.
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SCIENTIFIC NEWS,

Taeas is some talk at Cambridye of establishing a professor-
ship of !echanism and engineering

e

Tug advantae in tensile strength, when holes are drifled in
steel rather than punched, iz caleulated to b 23-5 per cent.

A\ GREAT varicty of articles, such as mats, grain.bags, waggon
covers, rope &, sfx, Lo, are made in Russda from the inner
tark of the bLasa wood or linden tree  {t is estimated that
gpwards ot a willion trees are cut down sonually for this
purpose.  The value of this wanufacture amonnts to about
£480,000,

Az ¥V Mayer has recently shown at Berlin, samples of paper
and cardboard mage from peat. The paper is equal to that
made from straw, and, when 15 to 20 per cent. of rags is
added, the paper is declared to be ¢ very good. ™

Watge 1s Gas Meress —Dr, Redner calculates that for every
cubic metre of gas recorded as having passed through a wet
gas meter, twenty-three hitres ot aqueonus vapour or 2.2 per
cent. by volume of the gax 50 recorded is njucous vapour
tahen up by the passage of the gas through the water,

Ergerrue scicnce occupies a place of no mean importance in
the new opera house in Paris. A gpecil room is set apart as
a buttery roow, 1in which 260 Bunsen's cells, arrnged in sets
ui 69 on rough plite glass tables, are mampulated to pass a
wurrenst to auy part ol the stage, so as to dircet the electric
light upon any peint of the scenery.

“QOxg or two of our exchunges,” savs the American Manufsc.
weer, seem half wclined to doubt the correctness of our
statement that iron had been recently rolled in tnis city—
tithburgh—so thin thar it would require 10,000 sheets of it
to make an inch in thichoess. We have the word of the pro-
peictors of the will, men who stand high among their fellow-
manufacturers and the commumty generally.  We have atso
scen & slieet of it ourself. [t is so light that an ordinary expi-
raton ot the breath will blow it away, and scems to be about
as thun aud soft as gold leaf  We have no doubt that it is as
tha as claimed

A varvanre method of lining a tube of one kind of metal
with auother of 2 more {usible nature is noticed in the London
papers. It cousists iu first thoroughly cleaning the interior of
the tube and pluggiog it up at both ends, and then fittiog it
intoa lathe or other apparatus, by wmeans of which a very
repid rotary mtion in a hortzntal pasition way be given to
it. Through oae of the plugs a sufficicut quantity of the
§econd or solter m=tal, which 13 to form the desired lining, is
iotr.duced in a welted state, 2 pan of ignited coals or a gas-
. taming apparatus being placed under the tubr extending
alung 1ts whole length and at a suitable distagee, s, as to keep
the metal 10 that con tion while a rotary wotion of the tube
iy established.  The melted e al is thus diffused uniformls
sgud the ntentor of the tube, aud, by removiug the coals
while the rotation is still continued, the temperature is zra-
Jually reduced, and the interior metal hatdeas, furming a per-
manent lining.

Tug Rate oF Exvsion AT Niasara—3A rccent visit to the

! NEW RECIPES,
! To mare silk which has been wrinkled appear like new,
tsponge on the surface with a weak solution of gum arabic of
white glue, and iron on the wrong side.

!
f Ix order to close cracks in cast iron stoves good woud ashes
iare to besifted through a fine sieve, to which i3 to be # jded
| the same quantity of clay finely prverised, togethier waith a
{ littte salt.  ‘The wixture is to be moistened with wat r cnough
i to muke a paste, aud the crack of the stove filled with it. ‘The
! treme degree of hardness after being heated.  ‘Phe stove must
be coul when the application js made.  The same substatee
may be used iu sctting the plates of o stove, or in fitting stove
pipes, serving to reuder all the joints perfectly tight.

A pgerrr, conent for mendivg broken crockery and for re-
pairivg various domvstic antivles, is made of the cur is of milk
wmixed with lime, A similar compound is forme ! of cheese
and lime mixed with water or skim.ailk, and is used in
Europe as n putty for joiners’ work, and as a material for
v moulding.,  This 15 known as cheese litme, According toa
" Wurtemb rgg technical pertodical, M. Brunschweiller has in-
i veuted & preparation of skim-milk aud lime in the form ofa
| fie powder, which, when mixed with water, acts like plaster
of Paris, setting quickly and hardening with age. The powder
is very fine and dry, and keeps weil,

A vaasisu has beeu prepared fromr mica which promises to
become a uscful article in the workshop, thought at present is
hias been applicd obly to plaster casts aud siwmilar articles.
Mica calcined by fire or cleansed by boiling in hydrochloric
acid is reduced to as fine a porwder &s possible, and mixed with
collodion, when 1t can be laid onn successive coats like paint,
‘ giving to the articles thus coated a silvery appearance. ‘The
"varpish adheres swell to porcelain, glass, metul, wood, and
plaster, and any colour muy be imparted to it by carefully
grinding in the required pigment. Io the case of coloured
wi:a varnish, the coluurs may be affected by vapoars in the
atmospbere which have no effect on the plain mica varaish.
Articles coated with wmica varnish can be washed as frequently
as necessary, without injury to the varnish.

A Bavariay serial contains a method of brightening iron re-
comwzaded by Boden. The articles to be brightened are, when
taken from the forge or the rolls, in the case of such articles
as plates, wire, &c., placed in dilute sulphuric acid (1 to 20),
cleansing the arnticles, which are then washed clean with
water, aud aried with sawdust. They are then dipped for a
second or 50 in nitrons acid, washed carcfully, dried in saw.
dust, and rubbed clean. It is said that iron goods thas treated
arquire a bright surface, having a white glance, without under-
going auy of the u.ual polishing operations. This is 2 process
! that those intcrested can casuy test for themselves, but care
! should be taken with the mitrous acid, not to tohale any of its
' fames. Boden states that the action of the sulphuric acid is

increased by the addition of a little carbolic acid, bat itis aif-
ficult to scewhat cffect this can have, and it way very well be
dispensed witts.

+  To rrgserve Finwzks a vessel with 2 movable cover s pro-

lcement does not peel off or break away, and assumes an ex- |

Falisot Niagara has coabled Me. T. Best to suggest some modi- t vided, and havioz removed the cover from a2, a8 prece of
tiratigns in the views usually cntertamed with vespect 1o the t metallic gauze of moderate tineness is fixed over 1t and
time oc-upied ig the excavati s of the gorge.  His arguinent | the cover replaced A guantity of saud is then taken, suffic
t~ pablished in the Apnil numbier of the Qusierw Jonsngl or « cient to Gl the vessel and passed through a sieve into an
Leae Itis genemlly supposed that the entire gorge from * iron pot. where it is heated, with the addition of a small
Wacenstown to the Fatls, & distanc s ot sevets miles, has been  quantity of stearine, caretfully sticced, so as to thatouzhly wmix
rxcavated by the present river since the Glacial period. v ! the ingredients  The quantity of steanne to be added
Chatles Lvell exti nated that the tiver is cutitng sts way back @ s at the rate of half a pound to 1001, of srud. Care nhould
at the rute of abeut one fout per annao, but Mr Belts velieves 1 be taken not to add too murh, as it would sink to the vot-
that the ceteocession docs ot provecd at tnore thau one-tenth - tvm and injure the tlowers  The vessel with its cover on
of thiz rate  He maimaius, too, that the: gorge from the whizl- t and the gauge beneath it 1s then turoed upsid. down, avd
gl to tlie Falls was cut out in pre-glacial umes, and that ! the bottum bring tetnoved, the tlowers to be operated upon e
the pre<ent river has excavated only that portion of the gorge ' carefully placed on the ganrne and the sand geatdy poured 1n,
®hich tx worn ot an the softer beds between the whirtpool t 50 as to cover the flawers entirely, the leaves beins thus pre-
atel Qirenatown ; its work above that point baving bret con- | vetted from touching cach other  Che vessel is then put in
tned to clewing out the el of the old pre-zlacial river wn the .« & hot place—such, fur iostane, ag the top of a bahet soven —
Latder rtocks  VMir B -it belioy oy that the 1acts counected with | Where 1t s left for 48 bours  The flowers thus bavom: dnad,
Sazara leud 2upp st to bis views, which refee the appearaue - | aud they retun  theiv nataral colours, [hie vessel still re-
of the tilacial epuch tod more receut period than that usually | maining bottom upwards, the lid is tuken ofi, and the sand
assumed. ruos away through the gauce, leaving the fluwers umoyuced.
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. corks attached are thrown from within her when along.side a

L

LIFE BOATS.

In these days of tremendous catastroplies at sea it is a reliet
to look for a moment at the work which is being accom-
plished by the Botish National Lite-boat institution. At the
recent annual meeting the report showed that since the last
meeting the Institution had placed twelve new life-boats on
the coast,—tive of them at new stationg, and the others re-
placing old or inferior boats. Neven of them had been pro-
vided with teansporting carriages, and oix new boat-hous: -
had been built,  During the past year the society s life-boats,
which ate now 250 in number, hud saved 543 persons, nearly
all of them under perilous eircumstances, when ordinary
boats could not have cffected their rescue, or could only have
done s0 at extreme risk to those on board them. These
invaluable services since the last annual necting had hap-
pily been sendered without any loss of life among the brave
men who had performed them. It was satisfactory to know
that, as far as the operations of this institution were concerned,
the violence of no storm appalled the brave men who manned
the life-boats, ‘T'he number of lives saved from its first es-
wablishment to the present time, cither by its lifeboats or by
special exertions, for which it had granted rewards, was
22,866.

In furnishing a life.boat’s cquipment, the first duty is to
provide her with cverything that can contribute to the
safety of those umployed on this dangerous service, and
secondly, to make her as far as possible independent of all
assistance from wrecked vessels, the crews of which are often
in a helpless stute, perhaps lashed to the riggiog, and unable
to throw a rope, ¢ even to get from the wreck to the beat
without help.

A life-boat is thercfore provided with life-lines, some
festooned ronnd her sides, by the aid of which any one in the
water using them as stirrups can get into her; others with

wreek, amt float on the water all around her. She is also furn-
ished with a cork life-buoy, which, with a linc attached, can

be thrown, or tloated, to any one in the water, who might be too
distant to reach the life-lines of the boat Shehaslikewise strony
but light lines with grappling-irons uttached, onc at the bow

and another at the stern, which, by being thrown into the

rigging oron board a wrcck fasten themsclves, so that the

boat can be at once held to the wreck without the assistance

of any one in her.  An anchor and cable, a good lantern for

nightwork ; a compass; and a drogue or water-bag, which is |
dragged bebind a boat to prevent © broaching-to” when run.
ning before a heavy sea, are alao necessary to a complete hife-
boat’s equipment.

In choosing sites of ground on which the life-boat houses
arc*to be built, regard is particularly taken to their conve-
nience, so that they may be handy for launching the life-
boat, and for her casy transport on her carriage along the
coast to the scene of the wreck  The hource is usually 40 ft.
long and 17 ft. wide; its doors are 14ft. wide, and their
height about 12 ft. There are folding doots of the above
dimrnsions facing the wat r and if it should be deemed an
advantage to be able to take the boat on her carriage to the
rear of the house, doars of the same dimensious are also
placed at that end, otherwire a small door at the rear and
suflices. The life-boat house is usually a substantial buildinge,
bailt of brick or stone, and having a slated roof. A boarding ‘
or fhoring, about 6 {t. in length, is placed over the juists at
the rear end of the house, to keep the spare stores on, and a
batten with wooden pegs for hanging up the life-belts and
small haes, is fixed at 2 convenient height along the side
wail  In some of the life-boat houses gas has been fitted.

The average expense of a complete life-loat station is 800/,
in addition to 70! a year needed to keep the establishment in
state of diliciency.  The cost is made up as follows :—

Life boat and her cquipment, including hfe-belts for
the crew,and transportiong carriage for the hfe-boat. £550

Boat-house (aveiage cost)........... eeeeeetaians 250
Total...eeiviievnl.tn £500

On page 221 we iltustrate, from Thr Buel ler, & new life-boat
station which has just been completed at Walmer. This house
is built with Keutish rag and Bath stonc Dressings, the
verandahs and uprights, and all exposed woodwork, bring
stained and varnished. Ther are large doors about 14 it.

, rafters, and sepported by them

' acted on by the weight of the covering, s called a strawnin ;-

————

wide at the end opposite to that shown in the view. There in
& loft at one end of the house for tackle, and the walls are
itted with pegs for hfe belts. Ventilation is secured by louvre ¢
openings 1 gables and sudes of house by tixed louvres in came.
ments, alternate with glazed windows The veranduh, or
covered ways, on each side are fitted up with seats, and atiord
comfort and shelter to the sailors,

THI. CARPENTER AND JOINER.

It 13 the business of the carpenter to frame and put togetrier
roofs, partitious, floors and other pecessary parts of the
building. The joiner beging Lis work where the carpenter
leaves off, for 1t i3 his business to supply and fit up stairs,
cupboards, furniture, and other parts required for conveniene v
We may illustrate some of the most important terms used w
carpentry by means of two kinds of roof represented in fign
234, 235. Picces of timber laid on the wall in order to dis.
tribute the pressure of the  roof equally, and to bind the wath
together, are called walloplat.« or rarug-plates, as at a o
while the horicontal picce of timber & 4, connected to th
opposite principul rafters, is called a tee-beam. 1t serves th
purpose ot preventing the walls from being pushed out by the
thrust of the roof, and also of supporting the ceiling of the
room below.  When placed above the bottom of the mafters it
is called a collur Leam. “I'lie two picees of timber in the sides
of the truss which support a grated trame of tmber over then
for recciving the roof-covertnyg or slving are called the pren.
cipal satter<, asat ¢, The horizontal picces of timber d 4,
potchied on the priocipal rafters on which, aud on the pole.
plates, the common rafters rest, ave called prclenes, while the
picees of timber ¢ e pliced at equal distances on the purlines,
and parallel to the principal rafters, are called common rarts o«
their use 18 to support the boarding to which the slating is
fixed The picces of tunber sz, which rest on tie ends of
the tie-beams and support the lower ends of the comwon
rafters, are called pole-plates. At g (fig. 234,) 158 an upright
piece of timber in the middle of & truss, framed at the upper
end into the principal maft: rs, and at the lower end into the
tic-beam ; this is called a Aeny-po<t, and its use is to provent
the tic-beam from sinking in the middle.  Queen pust<1q, ng
235, are two upright picces of ttmber frumed below fnto e
tic-beam, and above into the principal rafters ; they are placed
at cqual distances from the mddle of the truss or its ends
Strats or braee <, b hyave oblique straimag-picees framned below
into the queen-posts or king-pos 5, and above in the principal
LPustchesns ot stud« are short
transverse pieces of timber fixed between two others for sujp-
porting them cqually. A <trawnny betm, ky fig. 235, is a prece
of timber placed between the ques n.posts at their upper end
50 s to withst. nd the thrust of the principal rafters ; while a
similar picce placed upon the tiv-beaw at the bottomn of the
two queen pusts fur resisting the furee ot the biaces whieh are

cell, middle ¢, tig. 235 There are other terms, such as cam e
beams, or honzontal picees of timber made sloping on the
vpper edge from the middic tosards cach cud, tor disthargoz
the water. laxicedoy 1@l 7o, prrancopess braees, oF cusheon rap 18,
are picces of titmber framad o the sane votical plane wita
the principal rafiers under, and parallel to them, for ginvang
additional support,

An important part of the busisess of the carpenter is that o2
antnte, These may be used for leuthening timbers, or they may
be rraming and bearing joints, used in trusses, fluonng, &, or
joints for ties and Lraces.  Nimin T may be connected dungth-
wine by bringing the twe boams end to end, placing a short
picce on cach side. and bolting through these short preces aud
the main beams, but this 1s not a neat method, it is theretore
more common to apply the operation of rcarfiny, in whichcan
one-half of the substance of cach beam is cut away for a short
Jength, and the cut portions being Lrought together are fast-
ened by means of screws, straps, bolts, or welges,  Lhus the
common < arf-jomnt (fig. 224) is made by halving cach piecce of
timber for a certain length, and bolting or strapping the two
picces together; but whore itis an object to secure strength
in resisting longitudinal :trains, such a joint as that shown at
fig 23015 cmployed cither with or without bolts. T'he French
scarf yoint (fig 231) 1s called, from its fancicd cc:emblance to
the form of a flash of hightung, trars dr Jupler  thns igure
also shows the method of applying bolts and straps. Fig. 230
shows a {onguudinal jont which may be used where o vertica
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pressure only ie to be borne. Fig. 233 shows a framng.jount
used in the construction of a principal rafter.  Sudh joints are
made on the principle of a tenon and morti=e, in which one of
tho picces to be joined is cut away so to leave a small pro-
jection or trnon, while a corresponding cavity or mortise is
made in the other piece to receive the tenon.

There are many other particulars which ®might be given
respecting floots and partitions, &c.; but enough has been
said to show the nature of the house-carpenter's work. The
various tools used by him are represented in the figures, not
very accurately indeed, but they are all so well known that
the defeets of the fignres may be supplied by the experience
of the reader. In carpenters’ work the timber remaiuns rough,
as left by the saw; but in joiners', it is brought to a smooth
surface by means of the plane, wherever it is exposed to view.
The chief cutting tools used by the joiner consist of saws,
plaves, and chisels, There are various kinds of saws, dis-
tinguiched by their shape and the size of the teeth: thus the
ripper bas 8 tecth in a length of 3 inches; the kalforyper 3
tecth to the inch, the Aand saw (lig. 239) 15 teeth in 4 inches,
and the punel/ saw 6 tecth to the inch. The ¢-non saw (fig.
218), which is used for cutting tencns, has about 8 teeth to
the inch, and the blade is prevented from buckleny or bending
by means of a thick picce of iron at the back. The su</ saw
has a brass back, and 13 teeth to the inch, while the dote-tail
saw bas 15. ‘The key-hole saw (lig. 200) is used for cutting
out small holes ‘There are also various kinds of planes;
those used for bringing the stuff to a plane surface are called
tenck planes, sud of the-e the suck plane is used on the
roughest work, while the tryny plane (lig. 223) is used after
the jack planc for trwing up, or taking off shavings of the
whole length of the stuff.  ‘Therc is also the fony plane, 2 feet
3 inches in length, the sonfer, 2 feet 6 inches in length, and
the smouvthing plane, 73 inches in length, used for cleaving off
finished work There are also various moulding planes for
formtng or stecktng mouldings, as it is called. Chisels (figs.
215, 229) are also of various forins and uvses, such as the yariny
chusel, which is used Ly the pressure of the hand only; thc'
socket-chisel, used with the mallet (fig. 211). The qouyr (fig.
227) is only a curved chisel The boring tools are the hrad-
arrd (fizr. 214), the gumlet (fig. 216), the brace and bt (fig. 236),
the latter admitting into the handle or sfork a variety of !
bits of different bores and shapes for boring acd widening
holes in wood and metal. The joiner also uses the serew-
drger (fig. 220), the pineere (fig. 228), the hammer (fig. 208),
the ase (fig. 219), and the ad:e (fig. 225). It may be remarked
that the glne-pot (fig. 238) is not used by the house-carpenter
or joiner, but belongs rather to the cabinet-maker.

HAWES' STEAM TRAP.

W give on page 220, from Enyince ingy, views of an ingenious |
arrangement of steam trap designed and patented by Mr. Loriog ¢
P. Hawes, of New York. The apparatus consists of an outer |
shell formed of two picces, which are beld together by
stitable screws, which can be removed to repair or clean thet

" inside of trap. B is an expansive vessel made of thin sheet !
metal, and supported in its potition by the outer shell A, A, .
aud adjusted by the stem C and wheel H. This vesscl contamns
alcohol or other easily vaporised liquid combined with orj
standing on any thick or gummy substance hikeresin, this gum
filling the vessel above the central joint and thus preventing
any waste of alcohol at this joint.  When the stem strikes the
vessel the expansion of the liquid or the formation of vapour
is sufficient to press out or expand its clastic top and bottowm
and stop the flow of steam by bringing one of its flat sides
agaiost the opening G from which the steam escape. .

When the accumnulation of water of condensation allows the
parts to cool sufficiently for the vessel B to collapse or lessen ,
n thickness by the diminished pressure withw it, the top of |
the expansive vessel which bas formed the valve is drawn
away from the steam inlet and the water is allowed to run out

C being screwed down upon it. E is the outlet pipe; ¥ isthe
inlet pipe, G is the inlet valve or opening, and is composed
of soft metal, being secured in its place by the concentric
ring b, b, H is a hand wheel for turming the spindle or stem
C; lisastuffing nut; K, K, shows the top of the gum; and
L, L, the top of the alcohol,

This trap is very compactand simple, and by a proper adjust-
ment of the screw epindle C, water of any temperature from
100 deg. Fahr. to 212 Fahr. muy be retained or discharged
as desired , a certain temperature produces a certain pressure
in vessel B, to which is due & corresponding uxpansion of said
vessel ; 50 if the screw spindle is so adjusted that it requires

'

200 degs. Fabr. to close the valve, the trap will continue to

discharge water as fast as it accumulates at that temperature ;
if the water becomes hotter the valve closes, while if it cools
the valve opens.  The advantages of this teature are obvious.
This trap will operate equally well cither side up.

THE LATHE.

In the opeping lecture, given beforo the Manchester Society
for the promotion of Scientific Industry, Dr Anderson, dis-
coursing of Tools, said :—To sclect foran example the familiar
tool called a lathe,—it i8 chicfly intended to impart to ma-
teriuls true cireles, strught lines and flat surfaces, and all
of these couditions must first exist in the tool. ‘T'he bearing
surface of the spindle neck must itself be absolutely rouud in
the strictest sense, otherwise the article operated upon will
not derive a true circle from the revolution of the spindle. The
mathematically true circle here referred to is practically very
difficult to attain. Therc are many tools in the world that are
supposed to be rouud, but which are not so m reality An
examination of the Whitworth gauges will best convey the
idea of what is meant by mechamcal truth and a true circle,
cach part fitting accurately into the other, yet perfectly freein
every position.  Then again the lathe has to afford absolutely
straight lines of movement for the guidance of the cutting
instruments, whereby the true circle derived from the spindle

and deadcentre pomnt is developed into a true ~ylinder, but .

not so unless the parent circle and straight lines are correct in
tbemselves  If a perfeetly flat surface is required fiom the
lathe, the cutting instriment must pass in a straight line
transversely to the axis ot the revolving spindle, and if the
two are set absolutely at right angles to each other, a correctly
flat surface is the result. If, however, any of the conditions of
accuracy are wanting, then imperfection in the produce will
follow, as a matter of course,  If the lathe 15 intended to aflord
£crews, it must first have a perfect screw withia itself to copy
from, for if there is any imperfection in the screw copy, or in
the divisions of the teeth of the wheels by which it receives
collateral motion, thescrew produced will contain a transferred
copy of cach imperfection. It will thus beseen that the lathe
is simply a tool to transfer its own character to othier things ;
hience the paramount importance of having the lathe perfect
in itself. But unfortunately, the wurld, as a rule, does not
~ufficie ntly appreciate the difference between perfect tools and

tools nearly perfect, but in the government of this portion of -
the world it is su arranged that thuse who do not are invaria- -

bly punithed, because the want of truth aud accumey entails
greater cost in their production, both at the pr- seat time and
hereafter.

Mr. John Adams, of Canboro, informs the Monck Refori
I’ress that he bas a receipt tor keeping the potato bugs from
doing damage, and says that since using it not a bng has been
seen in his potato patch.  He took about four pounds of coal
tar and boiled it iu three or four gallons of water, afterwards
sprinkling the solution on the vines with a brush.  The four
pounds suffice for one acre, and the cffect was all that could
be desired.

The QOttawa Temes says:—¢ We are glad to learn that the

until the heat is sufficient to again expand or boil thealcohol, | miscellancous writings of the late Charles Dawson Shauly are
and produce a pressure in the vessel B, which again ~prings | about to be collected for publication iu one or more volumes,
out 1ts tup or sides and then closcs the openitig as before. P accompavied by a suitable memoir, written by his brother, M.

_18a (ylindrical block of wond which 1 sccured in its place by ! Walter Shanly, C. E, who has undertaken the editorship. We
wires O, O, which are soldered to the sldes of the expansive - feel quite sure that this collection, forming as it will a most
vessel, this block is of cufficient length to prevent the sides desirable mements of one long connected with the public ser-
of the «xpansive vessel from being injured by collapsing by ' vice of Canada, as well as with its nascent literature, will be
the external pressure, or from the face of the regulating stem ) gladly welcomed throughout our country.”
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