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HOW TO MAKE AN ECCENTRIC CHUCK.

(Concluded from page 215.)

As the work has alrea ly been levelled underneath, be sure
that the bottom of the chuck is quite lovel, and that the casting
rests perfectly upon it. ‘Turn it up, and 20w drill for the pin,
and also turn a little recess in the end of the screw, to taku a
washer and screw (as shown in the drawing, Fig. §), the pin
being squared for Jrin,, and also drilled aud tapped fora
screw, which will Lold this part firmly in its place upon the
eccentric slide.  If the screw upon the nose of the chuck and
mandril is §in. diameter, with the usual coarse tbread, the
centre pin can be made 3in. diameter, or nearly so, which |
will give a very firm bearing to the division or click-wheel, and
stand the strain of turniog up wood upon the chuck withouzt
fear of its beading or yielding in any way-——a matter essential,
but not always attended to.

The main parts of the chuck, being now complete, should
be put together, mounted on the mandril, and tinally connected
wherever necessary. ‘The chasing of the nose should be done, |
or at all eveuts finished wheo the rlide is in place, though it
may be begun at a previous stage. I have p :supposed hand-
work throughout, and, therefore, hand chasing; but if a tra-
versing mandril 8 on the lathe, all risk of a drunken thread |
is, of course, avoided, as it is also if Cvoke and Soas' excellent |
contrivance for originating screws is at hand, We now have to y
make snd fit the leading screw, divide the chuckewheel,
and fit it with either click-stop or tangent-screw, The first
may be % to} diamet -t in the screwed part, which will lie
inagroove or channel ... the lower plate. This n.ay befiled out
or it may be cast 1n the plate at first.  Here, as in other parts,
is room for varicty, the screw and slide being differently ar-
ranged by diflerent makers. If the casting is like the drawing,
there need be no apprehension of w.ukening the lower plate
by cutting a chaonel,a great part of which will be opposite its
thickest part, and it wight even penetrate the plate without
material harm. The sciew is made with 2 squared end for the
winch-handle, beyond which is a round part, and next a
shoulder or flange, which Ii < beneath a Jittle st-el plate
attached by screws, the brass being rec:ssed to receive it. A
nut is screwed firmly into the uader side of the sliding-plate,
through which the leading screw passes stifily ; and this nut
of biass should be sawn across on the lower side to cause it to
spring, and thus grasp the screw, that it may work easily yet
stiffly, with as little back lash as possible. Obscrve the slide
movis away from th. winch-handle, so that it does not come
in its way as its cceentricity is increased. By mountiong the
slide an ! screw in this way, both ¢can be readily remove ! for .
oiliny, cleaning, &c., it being only necessary to take off the
small steel plate winch retains the head of the leading screw

== —— ————

But when everal turns are needed, the little winch-handle
will be found far more convenient In addition to the divisions
upon the screw-head, an inch should be marked in tenths, on
the slide itself, with an index-line on the face of the steel
guide-bar a fjaceat to it  Unless the reader is well up to lus
work, with tho nevessary means, al-o of relinble quality, at
han1, I should recommend him to have his leading screw cut
for him and divided, aud also tho click-wheel. Indeed, ho
must have it done, uniess he has a divioing plate, and some
kind of wheel-cutting engine, cither attached to the lathe
or otherwize. In London, and in maoy proviucial towns.
thero will be no difliculty in this, and the cost will not be
great, If, however, he determines to do this for himself, he
shoul consult «J. K. P's' excellent directions in the Exguisy
Mecnsic, (Vols XII, p 277, XIIT, 113, XI, p. 12,) and |
might say prsum, for #J. X P has given full details of this
work, and also of racking for a tangent screw, far better than
I could do, vven if had time, which at present I have not.
But when I say that wooden clocks have been made to keep
good time, the wheels of which were cut with a saw aud
narrow chisel, which fact I vouch for, the division of a chuck
wheel can rearcely be called an tusermountibls difficulty, even
without slide-rest and revolving cutters, and if the lathe.
pulley 13 divided it can certunly be done by hand.  Buat tar
better is the plan recommended, to go to a clock or lathe.
maker, and get it done well. The tangent screvwe and wheel 1s
by many preferred to the click wheel, but is not mucn better
in teality, and more difficult to make, and I a:n writing for
such as are compelled to do as well as they can with the
simple appliances of an ordinary workshop., The catch isa
sunple affiir, kept down by a spring, and needs no ditailed
description  The dividing wwheel should have 96 teeth at
least, which is the usual practice, but if the wheel is rached
instead, the face may be also divided into 100, every five such
divisions being marked. I decidedly prefer a large-siz-d
whecl, reaching to the edge of the chuck, or nearly so.  If the
screws on the guiding-stips arc couunter-unk this is easmiy
arranged ; if not, the wheel can be fitted to staund a little off
the plate below it.  The adjusting screws to tighten the guides
are ins rted in the cige of the lower plate, their heads being
generally recessed to enable them to press the gurde bars,
This recessing is done with o pia-drill or counter-sink, fike
Fig. 9 —2a very useful tool, and one easily made. ‘The hole s

!ﬁrst doilled, then countersunk to form the recess, and then

tapped. The different parcts of the chuck in the drawings are
lettered as follows :—

Pig. 1.—Chuck complete, showing A, dividing wheel | B,a
shon'der or ratsed part on the sliding plate, secn agaiu at D
in Fig. 2, to keep the chuck a little off the slide—it is not

| essential ; C, the screwed nose of the chuck, kept in place by

the screw D in the centre; B, F, guide bars of sieel, G, sliding

‘Che slide with this attached to it by the nut can then be pulled ! plate, shown as thrown onut by the action of the screw N, H,
straight out, and it can be replaced anl secured ina few , pressure screws acting on the guide bars; K, the shiing
secouds. This mode of conncction may be reversed if pre-' piate seen edsewise to show the chamfers, M, brass movable
ferred, the nut beiug screwed into the bottom plate, and the | jead of screw, gradunted ; N, leading screw; O, smull steel
screw held by a plate aitached to the slide. In this case,! plate, to retain screw head in its place; P, catch, kept up by
when the latter is remove ! the screw will remain in its put, » spring Q, which is attached by screw R,

and the slide will pull out by itself. As the slide carries the Fig. 2 —Profile of chuck, showing A, the squared end of
screw, the cccentricity of the latter must take place in the igepew ; B, its movable head; C, divided patt of the same; D,
direction of the winch-haudle, ‘I'he distance to which the ' djviding wheel; F, catch; G, G, pressure screws; H, steel
slide can bo thrown out depends on the position of the nut, as ointer, used when divisions are marked on a sccond circle,
this, by cowing in contact with the end of the recess in which ; Fig. 3.—This is given mersly to show the countersunk re-
the serew lics, in the lower plate, prevents further movement; cesses in the lower plate for the heads of the pressure serews,
and it is generally so arrauged that when this nut is stopped B, on» of the stcel strips which the beads of taese screws
by the head of the screw in the other dircction, the nose of the | gverla s, as showa.

chuck shall be concentric, and in one line with that of the , Fig 4.—4, leading screw ; B, its nut, shown again at C, D,
mandril, in which position the holes for the steel pins pre- | gandt”, F, show how the steel plate is recessed to take and
viously mentioned will be opposite those in the foundation yetain the head of the leading screw ; this plats 15 tecessed ot
plate. Thechuck will then have no eccentricity, and can (and | jet into the «nd of lower plute held by small screws at F, F.
generally must) be used to put the final touch of the chisel Fig 5.—A n ~wable head of screw B section C, plan of the
upon the work to be decorated. In no other way can it be | game,

made to run absolutely true when shifted from the mandril Fig. 6.—A pin o. which dividing plate turns, squaved te
screw to that of the chuck, althouch one is a counterpart of | tyke B, a thin washer, and also drilled in the centre for the
the other. The leading screw should have 10 threads to the | gerew (0.

ingh, and its head should be marked with 10 lines, numbers Fig. 7 is a cross section ; B, being the foundation plntc, D,
being engraved at every sccond line, which +hould be twice as ! ¢p, guide slips; E, the tightening screws; the ceatral pin H
loog as the intermediate ones—. sthof an inch can thus bo | j5 here clearly seen; I is the click wheel, recessed below te
obtaincd—a small pointer of steel, or a mere line on the end | fit over the turned boss on the sliding plate, O; C is the hesd
of the chuck, serving as an index poiot. ‘The marked head of | of the leading screw; L is part of the wheel, E, shgbtiy
tho screw is of brass, and, having a milled head, suffices instead | raised upou its surface, K is the screw to hold the wheel and
of the winch for moving the slide through small distances. ,nozzlc to the sliding plate.

e e e e————
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Fig. 8.—Winch haundle.
Fig 9.--Pindrill or counter-sink.
J. L in Enolich Mechame.
Erratuy.—In the portion of this article given un p. 214,11
the fisst col., tenth line from bottom, read % instead of 3.

THE CUI'> IN CARPENTRY.

To perfect and complete this excellent svstem of cuts, the
wame principle as that given on the wreceding plate for the
right angle will be applied to the acute and obtu.e, which
include all that can be made. To him who simsat proficiency,
a thorough knowledge of there cuts 1s indispensable.

Our first \Nustration will be the equilateral triangle, that
is, & figure having three cqual sides, the plan of which i8 seen
ot Fig 1, and Fig, 2 its elevation. ‘T'he method to find the
cuts for the sides ¢ f this, and also a bevel that will mitee the
angles- Let 2 S be the given height, and B S the given
angle that the work is to make when finished  Now com-
mence at Fig 3, let A B ¢ mihe one o the angles on the
plan, slso let B Sindhue the same ss that a1t Fig 1, then
biaret A B C, draw .« Lind through the jutersection; make B K
gquare with B8 Now anywhere on 6 C, say H, square upa line
cutiag at R take H tur a centre, and for a radiu- a circle
touching the line B 5, and entting at C; join C R, and in the
angle is seen the bovdd that witl make the mitre on the cdge
of the stuff  ‘T'o fiud the cut for the sides, rgain take H for a
centrey and for a rmdius a circle touching the hne B K, and
cuting at P: jrin P R, which produce the cuts for the sudes,
this betug understood,

Let us proceed to the explavation of Fig. 4, and give the
method by which to find the cuts for the sides of the hexagon,
aod also the bevel that will make the mitre for the anyles.
Youwill notice that 2 B is square with one sitle of the hexagon,
aud the dotted line from its base having cut at B, We will
uow suppose that the perpendicular 2 8 is the given height,
then, by joining BS we have the width of the sides, and also
te apgle which they are to make when standing i position.
Fig 5 will conve " this wdva,

Now commence at Fig. 6,aud let the angle A B C equal one
ofthose at Fig 4 ; then, from the powt B draw B S, to cor-
repond with the aagle B & 2, seen at Fig, 4: now bisect
4 B¢ and through the interscction dmw & line; than, any.
whereon B C, sny H, square up a line, cutting that from B at
R, make B K square with B S, now take H for a centre, and
for a radius a circle toucki ¢z the hne B ¢ and cutting at P,
win P R, and in the angle is seen the bevel for the witre on
the vdge of the stuff. Again: Take H for & centre, and for
radius o circle touching the line B 8, and cutting to th- right
of B: this intersection and R bemyg joined, give the angle,
10 which is seen the bevel that will cat the sides.

Remewber, in all cases the edge of the stuff is square, that
15 to gay, for the application of the bevel

THE CABINET-MAKER AND UPHOLSTERER,

1tis the business of the cabiset-maker and upholsterer to
pr pare the furniture of rovns, such as tables, chairs, drawers,
&c. and most of the operations of prepaning the wool are
pettormed at a Lon-h (fig 371). This is made very strong,
the joints being connectd by means of serew-bolts and nuts.
fbe surfare is made flav and true, and there 1s a trough for
holding swall tools. Une of the chiuf operations performed
at tis bench is the planing of wood, for which puarpose the
plash or other article is lad on the surface, and 1s prevented
tom shppiog by means of the iron benrleluak, A (shown in
a separate fizure, 366). This bas tecth which hold the wood,
and prevent it from moving sideways, butas these teeth might
injure a neatly finw hed article, there is a square wwooden stop, w
(snowa separately, fi£. 369); 11 are other stops (sev also fig.
3i%).  All these stops fit in mortices, abd can be placed at
, <05 tequired hright, or depressed, s0as 1o be flush with the
beach At the side of the hench are two seraice, £ qud <, which,
with the cap, », form a vice , the screw, &', is furnished with
apiece, 4, shown detached, called a garter, which goes into a
gteove 1y the neck of the screw, <, so that when both screws
e opened, the gcrew ¢ serves to bring the chop, ¢, outseards.

tdges s that small Loxes, drawers, and other woik can be

held between them. The end-screw, e, draws out the sli ling-
piece, p, aud serves to hold thin works, and also works by the
two ends, and is useful in mnking grooves, rebates, and
mouldings. The holes in front of the bench are for an iron
stop, ¢, the face of which is slightly rougheued, and there is a
similar stop in p, so that on placirg pieces between these two
stope, they will be held securely by turniog the screw, ¢, ‘There
is also an iron holdfast, a, the straight arm of which fits iuto a
hole in the bench, and it is useful for holdiog squared picces of
wood, when making mortices or dove-tails ., the work is fixed
by a blow on the top at o, and ig relessed by a blow at the
back at & 'There is a pin in one leg of the beuch at p, for
fitting into one of the holes in the same leg, forsupporting the
end of long boards, the other ends of which arv fastened by
tho screws, « &',

The planes in general use ave tho sack-plans, for coirse
work, the trywg-plane, for giving the work a better figure, and
the wnuth-ny-plane, for fivishing the surface, The plane is
furnisbed with o 0 1g or handle, which is held in tise right
hand, (he front being grasped with the left, and the body of
. the workman is pressed down on the wark, so as to throw part

of its wuight on the plane. ‘The best planes are furnished
' with a double iton (fig 360), united by a surew, but the lower
picee i~ alone used sn cutting, the upyer or fop-vivn arsisting
the ascent of the shavings. “T'he plune (fig 371) is o torm in
common use in Europe, the projecting bandle or horn
being held in the left hand, while the right is placed on the
back of the stock. Grooves, mouldings, rebates, &e. nre made
| by means of planes of the require t forin, 50 that the iron may
cut ont the wood as it moves along.  (See & 368.)

Awmong the joints use § by the cabinet-maker, none is more
common thau the dere-tal, fig 358. >Such joints are used for
Jjrniwg the eads of boards at right avgles with cach other, as
in boxes, drawers, &e.  In toys and common works, a kind of
sham dove-tail is used, by planing the cdges to br united, at
an angle «f 459, slightly secuciug them by glue, and then
making upon the angles with a back-saw, a few cuts, leamng
alternately upwards and downswards : picces of veneer are then
glued and drawn into the notches,  The work is then said to
be witred and { eyed, and the whole is tolerably strong  Fig.
356 shows the separate parts of the common dove-tail joint,
the lower board showing the pios, and the upper the dove-
tarls. In cabinet-work it is usual to make the dove-tails on
the front or more exposed part of the work, and the pins are
cut of only one fourth the size of the dove-t ils, so that but
i little of the cod wood may be seen.  T'o produce close joints,

nice work is required.  ‘The work is nicely set out or matked,
and the cuts are made with the ee g sary which is one of
the numerous sa®s with backs to keep the blade straight. The
woudt between the dove-tatl pins may be cut out witha 4w or
Gerneng-< 1, which is a small saw set in a0 frame alro for the

{

with the clusel, driven with the mallet.  The pins are usually
made first, snd the dove-tails are marked from the pins.  The
gauge lives should be left ia sight ; so that the dove-tails may
b atrifle too small, s0 as to compress the pins, and produce
o close joint.

‘Lhe cabinet-maker uses a variety of boring tools, the sim-
plest of which is the brad-wcl (fizr 372), and the arcl (372)
' The brad-awl is o cylindrical wire, with a chisel ¢ ige, but it
15 sowetimes sharpened with three facets.  The awl 1 square
and sharp on all four edges, and gradually tapers oft until near
the poiat, when the sides mect more abruptly. Most of the
buring touls used in carpentry aro fluted to muke way for the
,shavings, and they arc, sharpened in a variety of ways. The

ganuqge-lr* (fig. 361), also known as the k1143 and guill-lut, i~
| sharpenced at the ¢nd like a gauge, and when turned ronnd, it
cuts the fibres round the margin of the whole, and removes
the wood nearly in the forin of a solid plug.,  Fhe pon-ta,
(fiz 367) is usually bent up at ths end, so as to make a taper
peint : 1t is in common use for waking the holes for the
wooden joints of tables, &c. The augerbur (fig. 463) also
known as the assc.at and the slit.nosc by ig slit up a small
distance ncar the centre, and the larger piece at the end is
thea Lent up nearly at right angles to the shaft, so as to act
hke a pating chiecl. The gemter (fig. 3825 is also a fluted
tool, ending 10 a puinted worm or screw, for drawing it into
the wood while the chief part of the cutting is done between
the angular corner between the worm and the stuell, The latter

be chops open many inches, and boll work by t.,e sides or | gets full of wood, when the tool must be taken out to cmpty

it. Tbe centre.bit (fig. 364), of which three viewsare given,

e

. purpose of Keeping it strght, and the spaces are pared out -

{
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consists of three parts :—1, a centre, triangular point, or pin
which serves as a guide ; 2, a thin shearing point or nicker, for
cutting through the fibres ; and 3, a broad chisel edge or cutter,
placed obliquely, for paring up the wood within the circle
marked out by the point. There are a great many varieties of
centre-bits : there are many boring-tools made with spiral
stems, similar to the twisted gimlet (fig. 362), to enable the
shavings to ascend the hollow worm, and thus save the trouble
of withdrawing the bit so often. Of this kind is the screw-
auger, fig. 365. There are an imme¢nse number of other tools
which might be noticcd, but we must refer the reader who de-
sires to make their acquaintance, to the second volume of
Holtzaj ffel’s excellent wortk on “ Turning and Mechanical
Manipulation,”

In the preparation of furniture, the taste of the artist may
often be called into exercise, not only in promoting beauty of
form, but in various carvings and inlayings. The French are
distinguished for ornamental cabinet-work, especially for their
marqueterie inlay, or the inlaying of woods of various tints in
the form of flowers, ornaments, &c, ; as also for their buhkl-work
(s0 called from M. de Boule, a French cabinet-maker of the
reign of Louis XIV.), in which metals are inlaid on gronnds of
tortoise-shell or ebupy. In some cases, ebony cabinets are
inlaid with precious stones, and a varicty of woods and metals
surmounted with carved figures, with perspective recesses, and
innumerable drawers, &c. We may also refer to the art of
veneering, or the covering of a common wood, such as the sur-
face of a deal table, with a thin slice of some beautiful and
costly wood, 8o as apparently to convert the deal table into a
wabogany oue. Marqueterie work, when applied on a bolder
scale to the production of floors, is callea pirqusterie, and when
applied to the decoiation of wall panelling, it is known as
tarsia-work, Of late years, porcelain panels have been inlaid
in furniture with good effect.

The work of the upholsterer usually follows, or is dependent,
on that of the cabinet-maker, and a glance at the interior of
his shop (fig. 376) will give an idea of the nature of his work.

A SMALL MOTOR.

In our last we drew attention to the want of small motors
suitable to domestic and other such purposes. In this number
we are able to illustrate for our readers a very useful form of
engine and water motor, which i< also applicable as a pump,
and thus meets in many ways the wants of users of small
power engines or of small pumps. It works on the principle
ofan oscillating cylinder, in which the opening and closing of
the ports is operated by the motion of the cylinder itself.

The machiue we illustrate in its multifarious forms (as it
appeared in Stummeur's Ingenieur) is made by a M. Haag, of
Avgsburg, who bas given every attention to the production of
a machine most suited to its purpose, and his Hiag engine
seems to be now daily b coming more highly thought of and
sought after on the continent. To give some description of
our illustratious, Figs. 6 and 8, show a water-motor which
only requires to be attached to a water main to start work at
once. 1t consists of a cylinder /, in which a piston, ¢, works
up and down, and its cross-head is attached directly to the
crank of the fly-wheel shaft g. The cylinder oscillates on
two large hollow trunnions of considerable diameter. These
trunniong, whilst servicg as supports to the cylinder, at the
same time act as inlet and outlet passages to the water.

The water supply enters through the passage a, and through
the middle part of the hollow trunnion bearings. Ia the
trunnions are two oblong orifices ¢, ¢, which are brought
alternately over the central passage by the oscillation of the
cylinder. In Fig. 6, the engine is shown at dead point, the
two ports in the trunnions are standing over the metal bridge
between the central and the side ports, and are therefors
closed. As the fly-wheel, by virtue of its momentum, passes
over the dead point it raises the cross-head end of the cylinder
and caures the left-hand trunnion port to ve in communi-
cation with one of the outside ports d, These two exterior
ports d und d, unite together and have a common outlet at 4.
The water-pressure is thus admitted to one side of the piston
¢, whilst the other communicates with the exhaust passage.
The stroke from left to right is thus produced, and when tne
piston has arrived at the other end of its travel and the
cylinder s carried down,the opposite effects are produced, and

the piston is driven from right to left. In this way a con-
tinual motion is produced. If needs be, the inlet and outlet
attachments may be interchanged, and by so doing the direc-
tion of rotation will be reversed. A further advantage from
the form of construction is found in the fact that the water
pressure tends to carry the weight of the cylinder. For when
the pressure is admitted into the pedestals, it presses upwards
on the under faces of the trunnions and thus saves any con-
siderable wear or friction in the trunnion bearings. This
water-motor utilises a8 much as 90 per cent. of the whole
effective power, which is a very high percentage, most water-
wheels pot realising more than about 25 per cent. T'he follow-
ing are concigely the rpecial advantages of this machine. That
the bearing faces have a very small weight or pressure per
square inch, and will therefore last a long time. 'They are
also easily lubricated and adjusted, and further, in large
machines the under braring can be removed and easily re.
placed when worn. The engine can be arranged in any position
to suit varying circumstances.

In consequence of this easy adaptability to any circum-
stances, this engine could be usefully applied where no other
could be used. In the Figs. 4,5 and 8, the water engine is
thown in a vertical arrangement, in which the principle of
action is exactly the same as in the horizontal arrangement
which has been aready fully described. In Figs. 1, 2 and 3,
however, the arrangement of horizontal steam engine is
illustrated. In this, as in the water motor, the steam admis-
sion to the cylinder is through narrow p rtsc,e, in the trun.
nions and bearing, being conducted thence from the entrance
a, through the hollow bed plate and bearing blocks. But
with-these ports as in the water engine, the steam would
have admission «luring the whole of the stroke, and would not,
therefore, work economically. To remove this defect a separ-
ate expansion valve is used, which is in the form of two
oscillating semi-circular slides s, s, which moving backwards
and forwards on the spindle /4, can be made to close the steam
admission ports at any portion of the stroke. The steam is
thus expanded in the passages, trunnions, and thus finally in
the cylinder. The oscillating motion of the expansion valve
is produced by a small crank throw 4, on the end of the shaft.
The connecticn is not, however, made to a fixed pin, but to a
block o, which is perforated with a screwed hole, and can thus
travel up and down the screw z, in the middle of the slotted
link. The exact required rate of expansion may thus be re-
gulated and fixed by the position of the block on the screw
thread, effected by turning the screw z.

‘A further ingenious automatic variable expansion has
however, been introduced, by means of which the governor
can at any time adjust the rate of expansion to suit the
variation in the work. This is effected by introducing an
intermediate rocking lever y, which rocks on the fixed centre
v. 'This fixed centre, however, is not rigidly connected with
the rocking lever, but the latter is free to move up and down
by sliding in a slot upon a block surrounding the pin. Thus
with a constant travel in the rod, P, from the crank-shaft, the
travel of the rod P, to the valve may be made to vary, accord-
ing to the position of the rocking lever on the fixed centre,
T'he position of the rocking lever is regulated by the rise and
fall of the governor. 'The cat-off is thus automatically altered
by the action of the governor. It is thus reen that the Haag
engine is also eminently suited for a steam-motor, as well as a
water-motor, and can again be arranged with much facility
either vertically or horizontally.

In Fig. 9, we show a third adaptation of this chameleon-
like machine, which. seems to be capable of any arrangement.
I'ig 9, is the combination of two oscillating cylinders working
on the same crank-shaft in the centre. The one at A, is the
steam cylinder, and the one at B, a water-pump, thus forming
a direct-acting steam-pump. The arrangement is compact,
and should he very gerviceable for the delivery of large quan-
tities of water.

A Goop Denripnios.—Perhaps the following may be useful
to some of your readers ; it is the receipt for the tooth-powder
known as Betton's. 1If the cuttle-fish be carefully powdered
it will not injure the most delicate enamel :—Powdered cuttle-
fish, 4 1b.; powdered orris-root, 4 1b.; finest prepared chalk, 1
Ib.; musk, 8.gr.; oil of ruse, 48 drops ; oil of lavender (Mitcham)
48 drops ; carmine, 2 dr.; liquor ammonia, 5 dr.; water, 6 oz,
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EQUILIBRIUM TQULS FOR DRILLING AND BORING

‘I'ug operation of drilling or boring tube holes through hoily
plates and other gimilar work has hisherto been a somewhat
complex and vostly provess by the ordinary methodsin use We
will nssume, as an example, that a 3w tole 1w to be deilled
accurately to a cirele markod vut on a tube plate § inor § in
bele 1 the centre with an ordinary doll, Tlus hole which
to act as & guide for the avcuracy of the subsequent work must
of necessity be earefully dritied in the exict centre, toa circle
fisst s« t out on the plate, and it s well kuown that deills are
vervapt to ¢ run this way, or that way, according cither to
the form in which they are ground, or according to the perfec-
tion or imperfection of the centre-panch mark irom whict thev
start, or from the defective condition of the dritling machine
nsett, any of which canses, or all Ombined, will pro liee irrey
ular wotk This ¢ centeal-hole drill’ laboucs under the disad-
vantage of all ordinary drills, as cowpared with ¢ cutters,” in-
asmuch as considerable prossurd is required to force the ecentre
or V edire of the drill into the irun to the oxtent of the thick-
nes~ of the shaving « drifting” taken ofl by the cutting edwe at
vach revolution of the drill : and the blaoter the doll the gre-
er ia the pressure required to erable thednll tocutat all Add-
«d to thw, the hole through a j in. plate is not compl te till
the drill has bwen fed down through adepth 1 1 or 13 in
or more, according to the length of the V pornt of the dniil
After this hole has been made, a second work has to be done
and geaerally this is perfirmed by a cutter spectaly mde for
the 1 urpos= eitherof the shapes showa by the annexui sketehes
or of sume such form. Ino these cutters the centre portion i<
supposed tofit the hole first drilled,and tobe the gusde to insure
atrue hole of the larger divmeter  As otten as not, however,
the cential pin does not it the hol - well, wdefeet which, what-
evermay be 1ts origin, ends in the result being either a bad
hole, or one out of its proper position, or cven a combination
of tire two.

In fact to produce a good set of tube toles all over a boiler
tube plate with anything like accuracy suchas is now r quired |
in all fiest-clags worlk, is almost impossible by these ordinary !
dnlls and cutters, while the cost is seriously greater than 1t
should Ube, if only the minimum amount of work were but'
performed that is necessary to remove a circular piece of iron
from the plate, say atout 4 in, or § in. less in diameter than
the taube hole required,

A drill or cutter capable of accomplishing this tak to the
highest degres of perfection, with 2 nunimum of “setting, *out.
with the least amonut of drilling macuipe power and n the
shortest time due to the thickness of the plate and the diame.
terof the hole, seems to be the desideratum towards whichmu v
have stnven. Such au instrument, however, app ars to have
been reeentdy invented by Mr. McKay, and successfally brought
into use by Messvs Mensies Blagburn,of Newcastle-on- 'y neand
from all that we can learn of its perfurmances when o reguatar
use,and from what we have ourselses seen of 1ts working, we
are tuchued to think the new equibibrinm detfuge and votiug
100}, contituie < o decided improvem: nt n thns class of mach-
iaery.

From the illustiations we give on page 233 the general form of
the arrangement will at one  be clear to most of our raders,
asda few words  of desription will eaplain its mode of
action  Leferr acnto Figs 4, 5, 6 and T of the engrav-
1ogs which show one arrang - ment, 1t will be seen that it
conrists of & wain budy or shell of which the upper endis
turned to fit the socket of & dnlling machine, winle the lower
part forms a cytinder or case contaiming a ran or plunger.
lote the ram L, there are two short sta s serewed through two
slots formed iv the outer case, by means of which a par of
sptral springs may Keep tue ram folly home till caused to
wove as will shortly be ¢ xplained, and to draw 1t home agan
when the movement isover,  Thisram is also bored oot from
its upper end and contamns an inner plunger or ram of steel,
havwig a cotiar or shoulder at its upper eud, and a poirted
centre at the lower end. It will be seen that cach of these
two rams is fitted with an hydraulic leather within the case,
and that they are in fact hy fraulic rams. A small hole at the
top of the chamber S, permits the tool to be charged with
wateror oil, and when the hole is closed by a serew plug, the
appatatus will be resdy for work, with the exception of put-*
ting w the required cutters M, according to the stz - hole to be !
cot. It will beevident that if the centre porut be placed !
upen a centre-punch mark mide on o plate to be drilled, and |

" centre mark.

the pressure of the “ferd ¥ of the machine be Lrought down ]
0 the c oy that the inner ram J, will move upwards within
the oy hinda »,awd that the ol having no way of escape will
press hydrostaticabiy within the chamber and force the larger
plun.er dowawards. Uhe cutters M, will thus be brought down
to the sarfice of the plate while the centre retnning also in the
[ the machine be now started it will be
evr  nt that the © feed pressure ? will cause the cattores to
perform ther cutting work while the centre pin still remaius
upon the tiest centre, o soon ag the cutters have passed
through the plate ant it thers be no  resistance underneath,
the centeal pin will at once push the ~ore down by the hydro-
static pressure dae to the resistance afforded by the two
exts rual springs, which will draw the larger ram home divectiy
the hole is mude.  Ua reference to Figs 1, 2, and 3, the rome
mun princples somewhat differently carried out will be seen.
Tu this arrangement, three eylinders are formed in the case
or tidy, the central chamber O, contains the inner or centre
point vam of the former one, and the two side chambers act,
cach of its own account avd in equilibrium, as the oue large
ram alicady deseribed,  1n this tool the cutters are differently
formud and are also more easily construrted, and the equnl
pressure exetted by the thaid on each tam insures a faic division
of Inbour scldome nightly obtamned by such forms of cutters as
wo ut first desenib . The rerults ot the use of this boring
tool are fiest, pusfect aeeursey of position when once a clean
and deep centre-punch mark has been made, secondly, a true
hole with « minmumuam quantity of metal cut away by cutters,
thirdly, the work perfor.ned is done in the least time come
patible with the circamstances of the case. !

The tools for tube hole boring supplied with each holder
are made so as to cut holes varying } 1n in diameter to suit
the two emds of botler tubes Thus » 3in sizvis armanged to
cut both 3 w. and 3} m. holes aud so ou, !

In actual work we are informed that, whereas it has been
ususl to pay from 33d. to 5d. per nole wheu using the ordinary
kind of doills and cutters, the same work can be much more
perf ctly done by MeKay's patent equilibrivin boring too! for
1d per ole.  The aduptation of this tool 1o other purposes
thau tube-plate drilling is only one of arraogement, and is .
likely ere long to be very fully carried out.—/ron,

Bersivy announees for the coming year an exhibition of
quite novel and eminently praise-worthy character, namely
an exbibit of appavatits desigaed in any manner to save hife
or health  I'oe project has been undertaken at the sugg s-
tion of the & Sncrérg Rovale des Sauveteurs de Behoque,?
whose labors and publications in the cause of humanity are
warm'v ackunowledged A f ature of the «xlnbhition will be
the eaper mental triat of apjaratus as far as tins 15 practica-
tie.  buxpernnents ou the viver or the sea wall take place st
Antwerp o1 Ostead, and the fictory owa > have signifi d
thor deeare to co-operate in aiding the conduct of sucu trials
as can anly be made in wockshops or factories,

‘1 he following isu summary of the seversl heads or classes
under wiiteh exhibition 1s derivei

Class [.—Preservaiion of lifs in case of fire,

Class 11 Al appatatus, engines, &, for the preservation
of lit+ 1n or un water, or for the prevention of danger to the
same. ‘

Class HII.— Apparatus for the prevention of acciden's in
crowd -d thoraghifires, tr n-ways, and nulways.

Clitas 1V < vssistauee 1n time of war. !

Class V —Medier] an d sanitary arrapgements fur the pre-
srvation of pubtic health

Class V1 —~Means of prevention of accidents and of safety
as appiied to aindustry.

Class VIl —Domestic and private medical arrangementa.

Class V1. —Mcdidine, surgery — pharmacy in connection
with tue preceding class: s,

Class 1X —lvstitutions for improving the condition of the
working clissses.

Ciass X.~{ealth in cunpection with agriculture,

Instru-tions have been received from England by the agent
at Sydnrey. of the Cape Bretou Coal Mining Company to close
their mnes owing 1w the large quantity of coal on the banks

unsol ) J
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THE “EMPEROR” BELL

‘ What in the foundry-pit's deep abyss
Our hands with help of fire found,

High in the belfry of the tower
Our work to mankind wide will sound.”

Schiller’s Lied von der (Flocke.

This famous new bell, which is to be hung in the southern
tower of Cologne Cathedral, now rapidly reaching comple-
tion, after the impulse given at the close of the Franco-
German war, is cast frcm French guns captured during that
campaign, presented by the German Ewmperor to the committee
charged with the work of completing that cathedral.

The bell has been cast at the machine works (to which is
attached a bell-foundry) of Herr Andreas Hamm, at Franken-
thal, an industrial town of the Palatinate; and it was only
after two failures, and after untold anxiety and care, that he
was able to produce the work which wiil hand down his name
to posterity. Itshould be mentioned here that the first casting
took place on August 19, 1873 ; the second, on November 13
of the same year; the third and successful cast was made on
October 3, 1874.

Before describing his handiwork, let us have a look at its
cradle, On entering the machine-works, we notice on the
right the casting-pit, nearly 10 ft. deep, 20 ft. long, and 163} ft.
broad, with the temporary belfry, and a strong frame-work, to
which the gin for raisiny the bell from the pit is secured. On
the left is the furnace. separated from the casting-house by a
wall. In the latter is an opening, permitting the running in
of the molten bell metal into the mould. The u.ual mode of
castivg bells had to bv somewhat departed from, probably on
account of the huge size of the new bell ; and we subjoin the
following account of the difficult process.

In the pit a hollow core of brickwork was first erected ; this
received a coating of lcam, and the whole was then smoothed |
by means of careful gauging until the exterior of the core pre-
sented the same dimensions aud form as the intended bell, On !
this core, the so-called «false oell,” or “ model bell,” was
formed, also of loam. It had to be the exact counterpart of |
the real one ; it received the ra ne decorations and the same i
inscriptions, made partly of tallow and partly of wax. Another !
thin coating was then applied, to serve as a separator between |
the false bell and the “shell” of the bell. The latter rested |
on an iron ring, provided with eyes, and was bound round |
besides with strong iron hoops, to make it more secure. In
the hollow core a fire was now lighted through an opening |
left at the top, and core, false bell, and shell were thoroughly “
dried and burnt hard ; while at the same time the decorations |
and inscriptions of the false bell, formed of wax and tallow,
melted. The shell was then lifted by means of chains, the |
false bell broken up, and the shell lowered again i its place,
and the whole covered up. A tackle of eight sets of pulileys,
which in its turn had to be raised by another set of tackle,
was put up for lifting the wew b. 11 at the proper time out of
the pit. The iron beam to which it was suspended had a
diameter of 8 in.  The furnace, with two grates at its working
side each of an area of about 33 square feet, consumed at each
castt wenty tons of coal. The metal was put in through an
opening at the back of the furnace, on to the hearth, of an
area of over 36 square feet. At the first cast, each of the
twenty cannon used for the bell was purhed in resting on a
truck. They weighed together about 50,000 1b. (German); |
to this was added 80 cwt. of tin. At the tirst cast the metal |
took from cne o’clock ut night until three o’clock the next !
afiernoon before it was perfectly liquid, tit for running off ; at |
the two following castings the time of melting was only ten
hours, from five a.m. to three p.m. At the last cast, the filling
of the mould took twenty-nine minutes and a half, without
any mishap. But then followed four long, weary weeks of
anxious waiting, before the shell could be broken; but when
it fell, the master had the satislaction of seeing that his labour
had at last been crowned with perfect success.

A feeling of silent admiration steals over the beholder as he
looks upon this mighty torm, 10 ft. 8 in high, of a diameter
of 11 ft. 2 in., which weighs 52,500 German pounds (over 25
tons), and which will receive a clapper or hammer of 9 ft. 10
in. long, weighing 1,530 1b. The bell, which has at the sound-
bow a thickness of 134 in., tapers towarus the crown to a little
over 3 in. The screw passing through the crown of the bell,
and through the apparatus for receiving the hammer, is of
corresponding size,weighing 996 lb., and carriesanut weighing

178 1b. The six arms forming the crown are decorated with
angels’ heads, and end where they join the bell in lions’ fect.
Below the crown, in three lines running round the bell, is the
following inscription in Gothic letters:—

**Guilelmus, Augustissimus Imperator Germanorum Rex B:rus-
sorum pie memor caelestis auxilii accepti in gerendo felicissime con-
ficiendoque nupperrimo bello Gallizo instaurato Imperio Gernanico.
Bellica tormenta captiva aeris quinquaginta millia pondo iussit con-

flari in campanam sugpendendawm in hac admitandae structurae aede
exaedificationi tandem proxima. \

_Cui victorios:ssimi prinipis pientissimae voluntati obsecuta so-
cietas perficiendo haic templo metropolitano constituta F. C. P. IX.
%c;zfivﬁc,g Romapo Paulo Melchers Archiep. Coloniensi A. D.MDCCCL-

* William the Most Illustrious Fmperor of Germany, and King of
Prussia, in pious remembrance of the heavenly aid granted hin in the
fortunate course and conclusion of the last French war, has ordered.
after the restoration of the German Empire, a beil to be cast from
captured caunon, of the weight of 50,000 lb,, wh-ch is to be suspended
in the house of God, now near.y completed. In accoriance with this
rious desire of the victorious prince, the society formed for the com-
pletion of this cathedral has caused it to be cast, under the Roman
Pontiff, Pius IX., and the Archbishop of Cologne, Paul Melchers, in
the year of our Lord 1874.”’

Under the figure of St Peter is the following inscription :—

** Voce mea coeli populo d 1m nuntio sortes

Sursum corda volant aemula voce sua.

Patronus qui voce mea templi atria pandis
Janitor et coeli limina pande simul.”

‘‘Send I with brazen lips to the peoples heavenly message,
Souls upwards soar, leaving earth; join, full of ardour, in song.
Thou, who through tnydeep voice of the fane the portais wide open’st,
Ope thou of heaven the gate, heavenly guardian, as well.”
Opposite to the image of the apostle, is the German Im-
perial coat of arms, beautifully executed, with this verse
below :—
* Die Kaiserglocke heiss ich,
Des Kaisers Ehren preis ich,
Auf heil’ ger Warte steh ich ;_
Dewm deutschen Reich erfieh ich,
Dass Fried’ und Wehr
Ihm Gott bescheer’.”

Ewperor Bell I am named,
The Emperor’s name make famed :
On holy ward [ stand,
For German Fatherland
I pray? God grant it hence
Peace, welfare, and defence !’

In the first-nimed ipnscription is also the archiepiscopal
coat of arms. The mottoers have Gothic borderings, success-
fully designed and executed. The pleasing appearance of the
bell is further enhanced by parallel rings round it. The note
sounded by the bell was to be the deep U, butaccording to the
tert committee it is C sharp; and it will, consequently be
found not to be in tune with the other bells of the cathedral
tried with them. However, should this prove to be the case,
the evil, the found(r is corfident, may be remedied by some-
what planing down the gides.

The Emperor Bel', which was shipped at Frankenthal on
the 15th of April, arrived salely at Cologne ou the 8th of May.
The romewhat length -ned voyave, which was interrupted at
the principal towns aiong the Rhine, to give the 1whabitants
an opportunity of viewing the moarter, was successfully per-
formed. The transport from the wharf to the southern tower
was accomplirhed without accident on the 13¢h of May, under
the special supervirion of Herr Hamm, amongst the cxcite-
ment of thousands of spectators. A wagon had to be expressly
made for moving it from the foundry on board a sailing-
barge on the canal leading to the Rhine, and this was used
ag+in ou its arrival at Cologue, for its transit from the river
to the cathedral. An idea muy be formed of the difficulties
attending 1t when it is stated that it took eleven hours to
move the mass a distauce of 350 paces on a level roadway.

We may add in conclugion, that the new bell, next to
those of Moscow (both not now in use, weigbing respectively
193 tons and 63 tous; the former broken in 1737, the latter
fell in 1855); that at Pukin, sail to weigh 53 tons ; and that
of Nuvgorod (31 tops), is the largest iu existence, [t exceeds
in size by far the largest of our English church bells: Big Ben,
of Westminster, weighing only 14 tons; York Minster bell,
10% tons ; Old Tom, of Oxford, 74 tons ; ExeterCathedral bell,
Great Tom of Liuculn,-and St. Paul's bell, having a weight of
5% tons and 5} tonsrespectively.— The Builder,

St. Thomas is putting up gas works, which are to be in
operatiou next September.

e ——
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THE CIRCULAR JTRONCLAD « POPOFFRA
NovaoRob ™

This vessel was designed by Viee Admiral A, AL Popofl for
the Russian navy, and mainly iutended for defensive purposes,
Leing constructed with the view of combining 2 maximum
tonnaze with & minimum deavght of water. This indeed, is
the chief advautage of the circular form, ar owiogg to the
ereater displacement ju comparison with the weizht of hull, it
epables vessels thus built to carry heavier armour and weight.
1t guns than would be pos<ible with those of the longitudinal
torm. ‘Flns privciple; which has been partly earried out by Mr.
Iired in bis broademing vessels to obtai i greater displacement,
Las been found to answer most s atistactonly, sud potwitistand.
ing that the tonnage of the Novsorod is 2,491, she only d-ws
136t 2in of waterwith all weights on bourd, und with a longi-

tudinat 3lse keel The armonr plates are 9inches thick, and are .

« hacke 17 with Chaotd iton to the amount of 2 ches, ro
that the armour is virtually 11 inches tlick. Morcover, trom
s circular form, the Novgorod isof an unifurm strength
throughout, and preseuts no weak point. The deck, which
measaces 1011w dismeter, s als. plated to the depth ot 2
vches, while a thickly armonred breastwork protedds the
s which are workod in an open turret so < 10 esoure grest.
o1 precision of fire, aud which can be moved and nred cithet
dependentiy or together, as may be required. The guns are
two 1 numb.r, are 11 ioch bore and wergh 23 tous cach. The
veasel ix propelled by six serews worked by engines ot no nin-
al 43u-horse power, which, however, can be worked up to 3000
indicated horse.power. The speed attained is said to equal that
of the monitors, but as the vessel is to be used for defeudinz: the
mouths of rivers and weak positions of the coast line) a high
speed, though desirable, is scareely abrolately vecessary. The
rolling aud pitchizg of the Novgorod are said to be fur less
e teeptible than in vessels of an ordinary type. owing toher
tlat bottom. She was launched in the carly part of last year, at
Nicolaie (T, on the Black Sea, Another vessel of the sawe type
is being constructed. She will be of a larger tonnaze, and will
Inar atmour 18 inches thick,

THE XEW OFFICES OF THE BURLAND-DESBARATS
LITHOGRAPIHIC COMPANY.

‘The need has long been felt of removing to more ecntral
aud commodious premises, the publicatiou offices ot the
ana it Lilusteated Newsy The Cuntders 1'gtent 071 Keror.d
nd Meet irc’s Moa,qzane aud L 0Oprraes Publiygne,  Fhe grovth
of the business created by these several perivdicaly, as well as
the itportance assumed by the custom work of the establish.
mebt, made carier access to the public 2 watter of great mo-
ment.  But on the formation of the Burland-Destarats Com-
jeny, the necessity tor awove beeatne till more argent and
uauifest, aLd steps were at onte taken with that objectin
view. The result has been the etection, uow proceeding, of
a handyme buildivy, in one ot the wost centexl situations of
Montreal, wherein we hope to sce the « ompany established in
the couts: of the coming fall.

The Luilding, of wluch we mve a perspeclive view, is

situated on Blewry streey, near Cirig. The lot it oreupies is
N x 79 deet, and the building proper 83x 30, AL the end of
e builing nearest Crair sireet, a passage of 12 feet gives
arcees to the yard and  boiler-house, which 13 to be erected 1
drpendent of the maip building.  The whole area has bren
xcavaled, and the space under the planked yard will store
several hundred tous of coal. The foundations have been
i with the greatest «age, the soft uature of the subsail
tendering the driving of piles necessary. Over 300 large cedar
piles hiave been sunk sotne seven feet below the foundations,
<reat evdar tloats laid upon them, the wiensticrs titled with
stone chips and morttar,an  upon this soid and indestrnetible
ted is laid the fiest course of he foundation, conusting of
tuge lime-stane blogks, five of BIX foet @ enitic ang widih,
2cd 13 or 18 iuches thiek  From the precaunons taken with
this vasential jort of the Laitding, the massiveness of the te-
wawnder may G tnferred.

T front of the Luiling i3 10 e of cut stone, aud 1% de-
sned to possess great strougth, and at the aame e to give
as wuch light as poesible to the work rooes, tlor which purpose
e piirs and widions are wade bghty aud heavy projretious
vh the coruires are avoided  The first and scconl storeys of

—_—— -

the rear eley ttion are built of cut stone piers and the bilance
of the height as well as the end walls are of brick work.

A stach of brick eafes are carried up in the centee of the
buitding from the basement to th fotnth story,

The buildmg will be 5 atorovs high or Tt feet from pave.
ment to top of mein cormer | e tiest stores will be divided
into four compartmeats three ot which are aleeady rented as
retail stores and the gourth will be usod as the patlic oflive of
the Company . ‘The tour app ¢ etorevs an d the busoment will
be devated entirely to the basiness ot the Co nprey.

Jun the roof will be czected the phoographic reom, 25 x
30, mainly of tron atd 2 ~s) at a height where the dast of the
sftreet and the chadow ot nethbonning honses will not inter-
fere with the ol oxpanse of castern <ky

The butl fing is to be o1 the sttongest and most substantial
character throughent

The contractors for the several werks are: D. Dufort. for
mason’s work . A Wand, for brick wask; J. Luchweil, tor
carpe utey work W J Cook, for | lasterer work ; — tor
o ting aud glazing ; Jawmes & Son, tor roofers’ work: WL
Cle ainneng, tor ot work.

1e totald cost wi'l L about S30.9 o0 Jesrs Hntehison &
Steele, are the architects, ani Mre Kenoedy supenat -nds the
crocetion  Shenid all the contractors make as goud projgress,
and do as gon . work, as the stoge maso s, we have vo doubt
that we shall be able in the (il o give 2 detailed deseription
of the Company’s w.rhs in the bmtdiog, aad suvite- onr fricnds
to com an i <ee a wmodel printing aud pubdsdize s offf

NEW PRUSSIAN GUNS.

On page 237 we llnstrat- two of the new types of Prassian
cinnon, one 4 st steed an of ¢ centitnetres and the other a
stecl gun ot S centitmetres These cuns have just been issue §
to all the Prossiwm artilery regiments, aud they are xaid to
b mueh superior to the guus used in the cawpaign of 1871,
The caller gao is exejusively for use in hosse aritlery, bat
the larger ty pe will be usod io all batteri =, They are both
furnished with the celebrated Keapp exlindro-prismatie breeca-
loading arrangement, an importaut feature in which is the
gas-check ning, commaply eatled the “Broadwell ring,’ and
which ix now the subject of rome discussion as to its orizinal
iavention  The offi al deseriptiva and the resualts of the
trials of these guns are not vot maude public, tuat it o Lelwved
that for hghta. ss, hadiceess and leugth of ranze, they are
superior to the zuns of any other service,

IMPERFECTION OF THE HUMAN EYE.

Prof M'Leol, in lectusing on this sulyect at the Physical
Socicty, spoke of the chromaticity of the ove, and xaid there
was abandint evidence of the defects of the ongin in this
tesp -ct. Furinstauce, to shiort ~ ghtod pr roms the moot appeass
fo have a blue fringe. In using the spretroseope the red and
blue ctals of the <ectenn cantnt b seen with eqral distinet-
ness without adjnstiag the tocussing giass, A black pateh of
paper on a bln wronnd a,pars to have a finged edze if views
ed from even a shorg distanse |, whtle 2 blv k pateh ana red
xround, when olrerved nudd 1 suniiar conditions, hias 1 perfect-
Iy distinet margin, Profxor Lol then explained that the
overlapping of nuages in the eve provluces the wemal in oges-
~ion that thete is no want of achromatiam It is int-resting to
note that Wollaston cousudere § that the colotred bamlds ot the
»p ctrum were really divided by the black (Frauuhof. 1) lines,
and his< state ventthat the ol of the spectrum da s uot appear
to ar - a tonudary haie - beans- theereas uot - ampetent to
converge the red rays properly,” <hows that e tiad very pear-
By, if not quite, discovere 1 the achromate  detects of the ey,
Dr Young aseril s 10 Wollaston the ment of having observed
that swwhen o lemic ans po ot is viewed thro-gh a prisin, the
Plue appears to be wisler thau the red, the oye bemnz ineapable
of recognizing that the spectnn has the same wudth through-
outiss entiee leuzth An « xpsimrnt was exliubite 1 to show the
relative antinettess of 4 daik bine on gzognds of vasous ca.
lours. A strins or wire wasso armuged that itz shalow tavers-
ed the entite Irugih ol the spectram, which was thiewn oy
screen by an clectne lamp. When viewed from a short distance
the edges of the shatow appeared to bie sharp at the red cnd,
but gradaalfy became les<eantinet, until at the blue end no-
thing but a blarred line remaindd.
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of 107 gallone which was, by the officinl figures, the daily
amount furnished in 1874 to every human being in the city,
From the experience of Liverpool where this subject of waste

MONTREAL, AUGUST, 1875 has been throughly and successfully dealt with it seems that
an average consumption of 20 to 30 gallons per head is all 1haut
is really required and that thus Montreal pumps three gallons

{LLUSTRATIONS ¢ Fqullibrimtm  tools for - 5 e v .
How to make an eceest- drilling and borfmg,., 231 and New York five for every gallon needed. In New York
tric chuck.. 225 Belgian exhibition,, 231 the ery is now for more water and a plan is under consider-
The cuts In earpentry 225 ' The Emperor bell | 231 ation by which more water will be brought s Jqe
Thecabinet-mnker and | The cireular iron.clad d ¢ . © ght from Luke Geor, 8%
upholsterer . .. ... 224 Popot kn Nenzzod 235 adistance of 200 miles  T'here i, however,a strong desire on
A Sl MOtor,, .. 232 New oflices of the Bur- the part of many there to insist on what ought to be done
MeRay s cqulibrinm Lwd-Desbarats  Litha- . .
{o0's for dil Hing and goaphle Company...... 235 1 here, too, the establishmont of a system of furnishing water by
DOFIS e veenrans Noew Prosban gans........ 235 | meter to the consumer,
Tre Emperorbehl. ... . Limperfection of the nu- ‘ It is estimated that in New Yoik this change alone would
New Prasslan Artitlery L TET TN .
Deska for eits resie Montreat water supply.. 219 ! render upneccessary any enlargement of the water works for
[ 13 1Y I URMIRR.L | | The Keely 1molor.......... '.23\ ! the neat hundred years.  As for Montreal it is clear from un.
. ' bye e > "
“r‘"‘i‘"‘l‘*k"; h-'ll;" et - ;;;I{”,l:(l)('fl.;:llh o impeachable statictics that a system of supply by meter would
JIR LY actine,. ... - destrt « ..
(.“m;: nerew thrende Homes for mechianies... save so much in the amouut of water to be supplied that this
. with o lh:m.l vh:-lw r. 21y Brosoweks’s h:lulx-l pet- could be thoroughly purined and supplicd at a Jess cost than
mproved methold of ! digzinmge machive,........ = is now inc . .or s nlv H .
DEIdse oo hetretion Chastng screw thremden, - is no 'x.m,um:d for our _our ..l-un.dant supply oflnmpnn.
5 Improved bridge conse water.  ‘There is 0 mechanical question #lso of considerable
é\"lck;-r 1;oml|~.. !ru't‘linll:. . interest which has been <pened by the finpurity of the sup-
Sh rd’s Suephierd’s . . .
lf«';l:r‘ e - "l:'r' ten vy BIF. Ttisstated by Mr. Lesage that a heavy sediment has
Steel  and  Melmnes How toremove spots and gathered in the pipes and that au xtraordinary expenditure
brake..... B0 stalns qrom wovenfa- oot be incusred to remove this. A similar state of affairs
Map of the .\n'll(‘ re- bries...... PN R LR . . . e
glote . .. . 236 How colds are (‘.ul-'llt L ) existed at Sydney, N, 8. W, about three years ago, and was
The fall of the leaf......... 250 overcome ina vary iugenious manner by the engiucer of the
CoNTENTS: Reelpes....... ... . - 3 water supply there, after trying various 3 3
) 3 E « method Cesse
Hiow (o makean cccens Misceliancous.. 251 i ), ! ying S unsuccess
ke ek . 326 Steed and Melnnes brake 232 fulh be made scme large circular brushes of the diameter of
'ﬁ"- «‘"lw in ~'=u'lw'ﬂr.\.l Kaw sharpening and set the pipes to be dleaned and ferced them through the pipes
Fhe cabinet-maker and LT R < X | I : v ceeedd s frale TemOv Phee o e e
upholierer. ... The Arelie eapedition... 2511 until the sediment was antirely removed, ‘Uhe expense was
A small motor ... i Home and the furm..... 255 stated to have been by uo means so great as was at lirst
' anticipated. Atavy rate it seems clear that these reformps in
,our water supply need justant attention and there is wvery
MONTREAL WATER SUPPLY ' prospect that i€ properly carried ont the result may be s saving
- and notanextm expetse,  Ia the meantime we advise all who
While we write a discussion is going on in the daily press | can afford to doso to filterall the water they use for driskisg
with reference o the facts brought forward and the arguments ' purposes in private filters uantil the public filters are esta.
used at the reeent meeting of the Citizers® Pablic Health As- | blighed.

TS
soclation

(n the one side it is vrged that the water we'!
drink is of the werst kind, that it abounds in organic and *

THE KEELY MOTOR.

minaal matter aud that living apiwals are peculiarly abun- :

daut in it,on the« ther side it is argued that the water cannot
be so bad as stated by the scientific avthorities since it has been

drunk by ecrtain individuals for many vears and these people |
There is uo doubt hut that

still live and enjoy robust health,
our Montreal water isnot cloan and that it is to cortain consti-
tutions very hurtful.  We Lave persorally witnessed its hann-
ful cffects on children not accustomed to it and have more-
over scen in wat-r we bave drawn for ablutionary purpescs,
apnimals that caused an nvoluntary thudder when we thought
of the Iast glac< of water we drew and drank off in the dark.

With respect to purity it has been urged by Dr. Baker Edwards -

the leeturer at the meeting referred to above, and also by
the eaperienced and able editor of the Cana-da V. dical Journal
that the water should be filtered at the public expense.
could be done at an expense of about $5.75, per anvum per
million gallons,and we should then have a water to drink
that no one need be afrid to use.

‘There is one peint in roference to water supply wherein
Montreal and New Yak alikee seem to be in the wrong and
thatis in the amount of water wasted.

in the city; but this is eclipsed by the consumption in New
York of not 2 gallons, as stated at the vccent meeting but

This .

Here in Mobtreal we |
consume 65 gallons a day for cvery man, woman and child

‘T'ue undulatory theory seems to apply to plenty of thinugs
besides lizht and sounid, in tacs it serems to apply to almost
everything,  We have. in commercial circles, waves of eleva.
tion and of depression and we have just such waves in reli
~ious circles. Some periods are remarkable for beiry prolitic
in great inventions and som- for being barren,  Then again
every now and ihen 2 big wave comes alon., beating on o
' what promises to be the greatert and most wonderful inven-

tion the world has ¢ver seen: and as the wave breaks on the
i' shore the invention tnsts ike 2 bubble and there is nothivz
left. We are afinid that just anch a wave as this last kind s
now on the horizon. Like mauy other waves ot this kiud it
advances very slowiy—it has be n in sight for nearly two Jong
years but has not vet reached the shore.  We refer of course to
“the new cclebmated Keely motor about which such widely
varying opiuinns are being The gensreal public
which puts its trust in the leading articles and descriptions of
the New York Trlnune and T« or of the Toronte Glabe may
well believe that we ate on the eve of the promulgation of an
invention which will revolutioniz« our muchanieal world,
We are to have 2 moter which at 2 nowminal cost shall & proe
duce a power to which there scems to be no limit” “a power
. which if used to drive i modern steamship could split it in

?

X ofessed,
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two,” &c¢. This power is not, however, the subject of so
friendly criticism in scieutific journals. These characterize it
as “one of the biggest humbugs of the presenc century.”
«This Iate-t Philadelpha swindle” —«a very clever trick,”,
&e. In spite of all this, however, money to a considerable |
extent has been subseribed to develop tie aflarr and to patent |
it all over the world. In a recent letter to tne Scientific |
American protesting against its adviese criticiems and ridicule, |
Mr. Cullier the legal adviser of the Company describes certain
re=nlts which he saw produced with an epgine of the value of
$250, but of & size which he does not mention. ‘These facts are
accepted a5 true cnough by the paper but as it says they all
call for no acknuwledgement of their value as scientitic prac-
tical results. )

Mr. Collive deseribe . the “motor as follows; 41 had seen
in his workshop, 2 room say ten feet square a receiver charged
with a vapor or gas having an clastic energy of 80600 pounds
per siquare inch. 1 interrogated Mr Keely atitically as to how
he hart produced this substance. Pointing to an inoffensive
locking machioe which stoorl in close proximity to the receiver,
he said to me that he introiuced a certain quantity of air into
that machine under no greater pressure than was the capacity
of his lungs, a certain quantity of water under no greater
pressure than was the ordinary hydraut pressure at his resid- ¢
ence, ant then by a s mple manipulation of the machine,
unaided by any cheiwical substances, heat, electricity, &c,, he
converted a small quantity of the introduced water and air i
ioto the cold vapor then coutained in his receiver. Another
performane is as follows : Mr, Keely blows from his lungs
for a period of thitty secouds into u nozzle upon thegenerator.
He conuects the same nozzle by means of a small rubber tube
with the hydiaut ant lets in five gallons of water undera
pressure of 263 pounds 1o the inch, then shuts off the water.
He opens the valve of & pipe of one-tenth of an inch bore, be- |
tween the generator and o gauge or pressure indicator; and !
lo! the gauge indicates 10,000 pounds to the square im.h.,'
Such in smin and sub-tance is the Keely motor as &t forth by !
the learncd connsd of the company and curroborated by
sarions mechauical experts,
refefence to the insinuation that money is being raced by an
artful trick that the « owpiny i~ a private one; bt we sen
Wall street rumorto the offict that §7,500 was the latest offered
for a share of $1,000 and we do not thiuk that much trouble
would be expericuced in investing any considerable amount
of motiev in stock. The whole thing resembles very much
the affair of Paine in 1871, who professed that he was cngaged |
in building a vessel which from an clectricai cup would devclop |
399 horse power. Capitalists paid their money in readily for
shares and that was the eud of it.  Of course itis impossible
fer us to judge at all correctly of the nature of this grand
scicme.  What evidence there is before us is of a nature con-
flicting or inconscquentinl. All we can say is that if Mr.
Keely can really multiply power by his simple manipulation *
our present laws of physical seivnce are valueless and a new
era of physics s about 1o be estiblished.  As thesc Jaws at
presert stand before o pound can be clevated a foot, anolhcr!
pound must go down a little more thaun a foot, ora wughtf
gteater or less than a pound must go down as much less (-r!
graater & distance than a foot as the weight is greater or less!
tkan a pound. Or clse we must have an expenditure of heat,

i Leingsare mortal.

of the greatest scientific men.  As we say above, Mr. Keely
may have found this power there, but so far as we can find
out the evidence of its existenice has xo fur fuiled to lead any
~cientific man of any stunding to believe in its existence,

EBARTRU 10O BARTH.

We remember reading, a lovg thme ago, a sketeh which
supposed a being from some other planet to Le transferred in
the prime of life to this carth and endowed with all the pri-
vileges and trials incident to ourselves.  Many of our customs
are cleverly criticised, bnt the culminating point 1s veached

, by a question from the stranver asto the nature of a graveyard.

He s then, for the nrat time informed of the fact that earthiy
With some ditliculty he is made to under-
stand what death 1g, and, beiug at last clearly informed on the
subject #nd realizing the tact that e too must die he «xchaiws,
“« How then is it possible that this the supreme change in
our vxistenice is not more universally spoken of aud is not
continually borne in mind.”  T'o hixastonishment he is told
that jn select seciety the subjuct of death and its accompani-
ment the gmve is taboved and never approached except when

trendered necessary in the case of & dear friend or relative-

We were led to think of this sheteh by the chavge which

. seems to have taken place in the genoral public mind on

this subject.  For some time past eremation aud other modes
of disposal of the body after death have been subjects of
wene:nl conversation and debate in all dircles of society, and
we notice that the best society in Englaud, the Asat run, has

Just buen patronising an eabilition of an entirely new kind
.
. of coflinx at the Duke of Sutherland’s,

A~ the Setur doy Rodiee
says, the umbrella tents at Prince’s were d-sarted and the
Park passed by, while the fashionable world crowded the
terrace at Staflord House, - vgaged in an inspection of various
illustrations of the new torm of sepultnre iuvented or recom-
mended by Mr Seymour Haden, and in discnssing
asthelic and other advantages,
ucw form of scepulture,’

its sanitary
These “illestrations of the
were merely wicker ccflings or baskets,

‘The connsel goes on to say, in ,Juct, like waste-paper lashets but shapad like an ordinary

| coflin (see page 218 ) Some were double, with a space 2in,
or 3 in. in wildth between the inner and enter basket.  This
space js intended to b filled with charcoal in case apy pre-

, caution against infuction or decompesition may b v quired.

The following haudbill, which was given to cach visitor
on votrance, comains all the uccesxary explanations ;— ¢ It
ix nccessary, perhaps. to explain that the models shown are
merdly suggestive, and that the majority of them do notas
vet fulfil all the conditions essential to their practical use,
1. The mesh in most of them should be larger than it ix, and
as open as is consistent with strength and the pesfect reten-
tion of theircontents, which contedts, again, shonld ronsist of
the Iager ferns; mosses, lichens, hetbs, fragmunt »hrubs, acd
any of the coniferx, willaws or evergreens, which are always
to be had. 2. The osiers composing the baskets should be
light (two thin ones Leing better than one thick one), anid no
more solid wood shonld enter into their construction than is
necessary to preserve their form,
or stained willow, without varnish or other prescrvative
covering, 4. Accegmpanying ¢ach of them should be 2 varrow

! leaden band or ribbon, pierced with name and date of death,

3. They zhould be of white

of of acid and zinc in clectricity of a certain well known , 10 be passed round the chest and lower limbe, and through
amount before the pound can go np. But Mr. Keely dlepcnscs' the sides, and over the top of the basket: (i), for retaining
with all this and absolutely creates the power ot else finds it | the body i its position : (ii), for the subsequent identification
in cold water and air where it has hitherto evaded the scarch . of the bones; (iii), for sealing the coffin, as a guarantee that ]
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! t.ho confents have not been disturbed. 5. In special. cases
i linings of some imperishable material for a fow inches upwards
i}, fromthe bottom will be necessary; and, in other cases, such

modifications of the ordinary form a5 may ensure & complete
; inclusion of the body in wool, charcoal, or other disinfectants.
i 0f these exceptional models No. 3 would scem to be, on the
i Whole, tho best for ite purpose. 6. Other materials which are
 Ught, strong, perishable, inexpensive, adapted for carriege,
| azd favoorahle to the discolution of the body, may do as well

BROSOWSEI'S HAND PEAT-DIGGING MACHINE,

and posaibly better, than these wicker baskets. Readiness of
carriago and the inguraunce of resolution being the main objects
aimed at, several such materials do, in faci, suggest them-
selves, and may afterwards come {o be'employed.”

Three different coffing are shown in our 1llustration. Enu.
merating them from the right hand to the left, they are to be
distinguished ag follows :—the firet, an open wicker coffin for
ordinary use ; thesecond, or middle one, an open coffin which
ig lined with mosses ; the third, a double coffin to be filled in
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with a charcoal lining, for a person who has died of infectious
disease. ‘Thelight and simple framework, shown in the fore-
ground, is to bo used for a bier.

The great advantage which would result from the adoption
of this system of sepulture would bo the disuse of cnvelopes
for the body which resist the natural processes by which it
would ntherwise be resolved into its elements.

Mr, Haden showed clearly the danger of decaying animal
matter in the soil, in the midst of a crowded population and
pointed out that for the sake of the survivors it was necessary
to fuvour the interment of the dead as soon as possible and to
perform the sepulture so as to cnable the natural decompo.
sitiun of the body to take place as rapidly as possible. As
regards carly interment, he showed, also, a positive state-
ment sigued by the chief physicians and surgeous that com-
pletely sets at rest the common belicf as to the danger of
premature interment. On the whole we believe that the
solution of this woportant question will be found in some sys-
tem similar to this one rather than in cremation, deep-sea
burial or any other much dissimilar to the system of intcrment
which, by custom, has gained a hold on the public mind that
it isimpossible to loosen by argument however powerful,

We were compelled, from want of space, to omit from our
last number the descriptions of the Russian Circular Ironclad
and of the new offices of the Burland-Desbarats Lithographic
Company They will be found in the present number,

HOMES FOR MECHANICS.

The architectural illustration we give on page 240, is
designed to meet the wants of mecharics and working people
generally, and is one of three houses intended for a lot naving
a frontage of 50 ft., cach house being 16 ft. 8 in. wide by 30 ft.
deep.

There is always a demand fur good cheap bouses, as real
estute men kuow, and builders and others can not do better
thau to invest in tiis class of buildings, which soon yield a
good return to their owners,

The design of obe house here given is estimated to cost
$2,000, and is materially different from the common tenements,
inasmuch as each is complete in itself and separate, making
it really a private residence.

The arrangement of the different fleors will be understood
by reference to the plans.  Theaim has been to secure as great
anumber of well proportioned rooms as possible in a Lhouse
of such unusually narr»w dimenstons, The openings have
been made large and spacious, as abundance of light and air
are great benefits in a sanitary point of view.

GENFRAL SPECIFICATION.

The foundations will bave rubble wall of stone 16 in. thick.
The: interior partitions will be carried on girders resting on
12-inch piers of brick, placed at proper intervals. The super-
structure is of woud, the frame being sheathed with the
“ novelty " siding, and bavieg heavy building-paper under-
neath.  {he roof to be planked and covered with tin, proper
gutters and leaders provided at the rear.  Veranda roof also
tinned. 1t he orpamnental work 1s ceffective and tasty, answer-
ing the purpose completely, and costing little to  execute
1-wch narrow pine floorivg throughout, The walls and ceil-
ings to be wcll plastered with two coats, the walls to be
papered with a neat pattern of ight wall-paper for the prin-
cipal rooms,

Fioor beams all 2x8 in,, 16in. on centers , forring beams
for roof, 2x7 10., tnmmers a.d headers, 3 x 8 in., girders, sills,
plates, and girts, 4 x 6 in.  Studdiog, outside walls, 2 x 4 and
3 x 41n, placed alteruately, 16 1n, 08 centers ; inside walls all
2x4in, 16in. on cunters.  Veranda rafters, 2x6 in., 1§ in. on
centers, plates, 5 x 61n., posts, 6 x 610., chamfered as shown,
and have caps and bases complete. The ornamental fringe
work to be 13in. thick , the grain of wood to run vertically.

The balusirade will be 13 in. in thickness, and have cap
molding and base. Ceiling of the roof to be nailed to the
rafters, and glope with the sime,

Fit up the lattico screen between veranda piers; these picrs
will be made of solid posts with the baik on, and boxed
around; to show 12in. square. \Window architraves 6o,
wide, and caps to windows as showa by the details given.
The brackets of the main cornice to be 6 in. wide, and sunken
on the face as shown, Cornerboards and belting courses ¢ in,
wide. All the above outside work to be of clear, well season.
ed white pine,

Outside doors to be 3 by 7ft, and 1} in. thick, having fiu.
lights overbead 5 other doors throughout tobe 13 in thick,;
ft. high, and 2 ft. 8 in. wide ; closet doors will be 2ft. 6.
wide. All the abovo to be provided with a good quality of
lucks, festenings, butts, knobs, &c., complete.  Sash to be i4
in. thick, double hung, and have all neccesary fastenings
complete,

Bases for first and second fluors 8in. high, with 1} in,
moldingon top ; for third story, 6 1n. high, with a beaded top.
Architraves for tirst and second floors to be 63 in. wide, and
molded, those for the third floor and hitchen, 53 1n., those tu
windows will stop at the sill. The kitchen und living-room
will have a chair-molding running around, 3 ft. high to the
top. The stairs to be fitted up on strong carringes, with 1:n
risers and 13 in. treads, 43 in. walnut nul, newels, ete., alw
fit up a step-ladder to the scuttle in the roof. Neat wouden
mantels to be made for living and sitting rooms. Outride
blinds 1} in. thick for front windows. Necestary shelves au?
hooks placed where required in bedrooms avd closcts. The
painting to be two coats of white lead and linseed oil paint,
this includes veranda fluor, steps, latuce-work, pivrs, blind,,
&c. The outside colois will be in two tinis—the body color
a delicate French gray, while the trimmiugs arc to be twe
shades darker. The cbamfer and perforated work will be
brought out with bright vermilion, spariogly used.

—Manufucturcr and Bumider.

BROSOWSKEY'S HAND PEAT-DIGGING MACHIXE,

This is a machine which is in pretty extensive use in some
parts of Germany , and several specimens of peat are stated
to have been excavated by it. Herr W. A, Brosowsky, of
Jascnitz, near Stettin, has been building his post-digger since
1842 ; it was probably the first of its kind, and a large number,
it i3 stated 2300, are now at work—principally in rorth-cast
Germany and in Poland. It scems o have been the prugenitor
of the French grand louchet. With twe men this haniappara-
tus is stated, by Herr Brosowsky, to be able to bring up from
shott depths of about oft. nearly 2000 cubic feet in twelse
hours. It weighs less than one ton. It cunsists of a cutter,
like the four sides of a box, with oblique edges, which by uts
own weight, and by means of a crank and rack work, is furced
down into the peat to a depth that may reach 20ft. It can
cut Jnly at the edge of a ditch or ¢xcavation, and when it has
penctrated sufficieatly, a spade.lilie blade is driven under the
cutter by means of levers, and thus a mass is loosened, haviog
a vertical length of 10£t. or more, anl whose other dimensions
are about 24in. by 28in. This is lifted by rcversing the crany
motion, and is then cut up by hand into blocks of 14in.
6, X 5in. Each parallelopipedon of peat, cut to a depth of
10ft., makes 144 sods. It can be used to raise peat from
below the surface of the water, rendering drainage in manoy
casus unnecessary. ‘The Mccklenburg moors are now traversed
by canals cut by this machine. It is, however, only proper'y
applicable in rather shallow and wet moors quite free from
wood and the ruots of trees, being more especiatly of valo
where a thorough drainage canuot be carried out. On high
bogs containing wood it cannot be used, and in any case, be
yond a depth of about 9ft., this hand apparatus is ounly tobe
worked with great exertion.

The machine however is very extensively used in Earop
and it may be of service to some of our readers to have a de-
tailed desvription of it.

Fig. 14 and Fig. 25 are respectively side and cnd elevations
of the whole machine, Fig. 36 being a side elevation, avd
Fig. 45 a plan. It consists of a square box-shaped knife
a, b, ¢, a,the two cutting edges of which au,a Hand B,
each have a diffzrent inc™*nation to the horizontal line. Tte
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" hinder portion, &, b, of this box is fitted to tho wrought iron
" bar g, the end of which tapers to a sheon edgge u, by which the
cutting action into the peat is 60 to say prepared, while offering
a sort of guide into the peat mass. ‘I'o the long bary, v, is
fised o rack of wrought iron plate, geared into by a spur
wheel koyed on a short shaft 8, B, revolving in bearingsona
fixed carriecr A, A, and turncd through a hand-wheel or a
band-winch, C, C, by the operative,

During the down stroke, or when the peat has to be dug
into, the weight of the bar y v, of the rack #, of the cutting
tool, &e , tends at first to force the tool down ; this tendency
has soon to be reinforced by turning the arms C, C, till at
Jast & square prism of peat is cut out, It is to be noted, that
in the space over the edge, «, a, Fig 4%, to the left, or in the
eame direction in Fig. 14, there 18 no peat, this space being
(lear ar filled with water | the kmfe a,a, 3, v, has only to cut
out three sides, #o that the prolongation s of the knife box «,
¢, r, con descend without hindering the digging of the peat in
the vertical direction. In other words. the machine is only
jntended to work at the edge ot the excavation This front
end of the cutter-box is intended to receive the broad even
kpife, ¢, 4, sharpencd on buth sides Fig. 3%, The hinder por-
tion of this knife is adjustable side.ways in grocves, and it
serves to cut away the bottom of the prism of peat where it
baogs to the whole mags,

The required movem nt is given to the knife ¢, 4, by means
of two chains & and ¢ fixed thureto, and guided by being made
o pass over long cylindrical rollers & and £ fitted to the front

prolopgation of the cutting box. ‘The other ends of these
' chains are fixed to levers » and »', actuated from bulow by
means of ropes p and 4. It is scen that by means of a pull
at the repe - the Jhiin ¢ s drawn up and the knife », 4, caused
to cut away at the base of the cotumn of peat. While the
cutting box is being drawa up, the surface of the knife ¢, d,
serves as a carrier for the isolated long mism of peat, while
it is at the same time kept from falling sideways by means of
a framiag «f hoop iron m, @, m, Iig. 12 and Fig. 2. As soon
as the block of peat has reached the surface 1t is cut by hand
spades into sods, ane! thrown into barrows or small trams set
on rails in order to be taken to the drying ground.

While this is being carrzed out the cutter-box and apparatus
bave to be shifted on one side to the breadth of the kmfe. ‘The
way this is done will be rendered clear by loaking ot the
framing of strong wooden beams, usnally forming in plan a
triapgular framing G, and a vertical framing of the standards
G, G . and honzuntal beams G-, G, held together by angle
jron and tied by rods Vi, ¢ On the horizontal surface of the
angle irou F, run rollers ¢, «, which belong to o sec nd framing,
consisting of the vertical beams D and the horizontal beams
Eant E, well tied together by strips of plate Dt, D To this
second framing is fixed the carrier .\, A, already mentioned,

14,000 blocks of peat, No. 1 works the digging and cutting
apparatus of the machine, No 2 helps in setting it, lifts off
and cuts up the peat, No. 3 brings the freshly dug peat on one
side, while No. 4 piles up the sods.

CHASING SCREW TUREADS.

The operation here illustrated is that of chasing, or, in other
words, cuttiog threads ovscrews, in the lathe, by band, which
ig the most delicate operation performed in aband lathe, and
requires gkill of the very nicest kind. In the carly days of
steam engineering, when screw-cutting lathes were unkuown,
good hands at chasing were cagerly sought At that time,
many large cogineering Girms in Kngland uset threads of a
particular depth and angle, unlike those used by others, to the
end that the machinery manufactured by cach firm could not
be sent elsewhere for repairs. Amony these private threads,
the ¢ Maudstey,” snd the “Sharp™ threads attaiowd must
prominence, They weredeeper than these now in use, and
ha:;e been superseded by the Whitworth or standard thread of
to-day.

Thomas Maudsley, the founder of the celebrated vngineering
firm now known as Maudstey, Sons & Field, had, as far backas
1830, a remarkably eflicient screw room, as it was then termed
conducted under the supervision of Mr. Sheriff, who was pro-
bably the mo-t expert chasing hand of his time. In Maudsley's
private model toom, screw cutting by hand was then carried
to a high degree of perfection  Awmong the eminent men who
served their apprenticeship in this room were Sir Joseph
Whitworth, James Nasmyth, and George aud Johun Reunte,
Among its productions was a model of the (at that time)
monster (160 horse) marine engine built for the Euglish man
of war Dee, ‘This model, which was displayed at the London

Exhibition of 1851, had many hand-cut threads in it with a |

pitch of 100 tothe inch, their fit being so perfect as to cnable
them to sustain very severe strains. ‘I'he tecth of sucha
chaser are so fine that, to the ordinary inachinist’s eye, it
would b- taken for a scraper, nor would the crror be per-
ceived until the tool was applied to the work.

T'he first operation in chasing an outside or male thread is
to start the thread, that is,to cut on the work a shallow sparal
groove ; this is accomplished by tunning the lathe ata fast
speed, and passing the point of a graver or V tool, nuder &
moderate pressure, along the end of the work, the heel of the
tool bLeing pressed firmly against the rest, which thould be
placed as close to the work as possible.  Thi~ part of the
operation requires a great deal of practice, to cnable the
operator to stnke the thread at the correct pitch and true at
the first attempt
leave about thre~.cighths of an iuch in length, of the end of

Beginuers will find it an ¢xcellent plau o«

s tbat py shifung E, D, to one or the other side, the cutter- y the work to be chased;a sixteenth of an inch lurger i
bor is similarly agyusted. . . _ ydiameter than the required finisted size, so that, if the first
On the pin 7, running through the top-piece E, being with- | tew attempts to strike the correct pitch fail, the marks may be

pait of the machine can then be set sideways  The vertical | diameter.  When a correct piteh is stinck, the chaser may be
fmit g Gy, G, i~ generally made of such a width that four | applicd, as shown in our engraving, and, while pressed ightly
cuts sideways can be taken.  When the peat has been dug out * against the work,moved along the rest as nearly at the proper
to the whele Lreadth of the framing, the machine has then to | speed as can be judged, and the teeth will fiud the groove
be ehifted backwards by the width of the knife e  a, #, F1g, | and travel alongit. The chaser should be held so  that sts
! 4% To be able to carry this omt, the strong horizontal buams | hind teeth press the hardest against the work, which wilt

G, G, of the framtng foumn & triangular frume in plan, lyiog , keep them in the starting groove, and act asa guoide, while
ou its longest sude, Fig. 16, on two rollers K, K, whith run | the frunt teeth extend to groove, carryiog the threud furward
in grooves formed in the bottom beam I, while the shorter | to the requisite length. It is highly important to heey the
side, the apux of the tnangular in basis, lies ditectly on the | rest free trom the burrs mide by the heel of the graver or

drawn, the iron lugs r, v, beiog taken hold of, the worhinz, turued out without reducing the work below the reqaired

flat surface of 2 lopg tixed beawm i,
width of the wachioe 1s a lever L, one end of which can be
“lightly oscillated up and down on a fixed 1olt L, while grasp-
ing it at the free eod L, 2t can be pressed down on the upper
«3ge M of & vertical standard M., in suchwise that the part
¢f the framing lying over s lilted up and the whole weizht
put on the _ullers K¢« Ks. On a second wotkman then moviog
the lever Y, Y, fiom left to right, Fig. 14, one end of which
rests on the bottom piece I, being also linked by X to G, the
whole machine can then be shified in the lonzitudinal direc-
tion of Fig. 16. In order to fix the bottom framing G on the
basis I, there are holes V, V,1n the latter which adjust them-
- felves to hules U in the beam G, in suchwise that iron pins
R can be dropped into them. To facilitate this, a foot lever
T isemployed. Sis o grooved fout-board for the workmen.
0f the four men employed able to deliver daily from 12000 to

[

In the direction of the | other tool; otherwise the edge of the chaser will stike
agamst them, and, being retarded in its course, will cause the -

thread to become ‘¢ drunken.” The leading bottom edge of
the chaser should also be rounded off to enable it to glide
over such obstructicns on the face of the rest. If the metal
upon which a thread is to be chased have secams iu it, the
starting groove should be cut ag deep as possible, rv as to
keep the thioad true.  Th- front tooth should come even with
the edge of the chaser, so that it will be a full tooth, and tho
tops of the tecth should stand at an acute rather thanata
night angle to the left band side of the (right hand) chaser, to
the end that, when its teeth are parallel with the  length of
the work, the body of the chaser will Ican to the right, and
therefore stand well clear of the lathe dog or driver.,

The following rules apply to outside or male chasers: For
wrought iron or steel, the teeth should Lu holluw b therr
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length, and should have topw
rako. For cast iron, the top
face of the tceth should be
level, or they will cut too
freely and rip the threads. Kor
brass, the teeth should be
: ground at an angle of whick
U the points of the testh aro the
lowest. The cutting edge of
the chaser should be above
the horizontal center of the
work; and the body of the
chaser should be held as neatly
horizontal as will permit the
teeth to cat, other-eise the
positive or moati.e rake of
.. the tcoth will caure them to
.4 cut a thread deeper than them.
selves.

At the tormination of the
thread, it is necessary tocuta
recess a8 deep as the thread,
in order to give the chaser
clearance, and prevent it from
ripping into the ehoulder,
which would form thoe ter.
mination of the thread in the
absence of a recess. It isa
very common practice to cut
this groove or recess with a
V tool or graver point, instead
: of with a round nosed tool,
thus producing a recess has.
» ing a conical instead of a
® curved outline: the result
being to very eeriously impair
the strength of the bolt, and
cause it, undir severe straing,
to fracture across the section
of the bottom of the groove.

In a series of experiments
made a few years ago, by the
English Government, upon
targets representing  ship’s
armor, the boits were found to
Le uunable to withstand the
shock caused by the cannon
shot striking the target; and
it being observed that the frac.
ture nearly always occurred
across tho svction abovo re
ferred to, the clearance grooves
were made with a hollow
curve, which obviated the de-
fect. In this conunection we
may also remark that thieads
whose tops and Dbottoms are
rounded are much stronger
than are those whose angles
terminate in a point or ange-
lar corner (a fact also de-
mounstrated on the trial above
referred to); hence those cut
by hand are, in thig respec
superior to those cut by the
lathe,

Inside or female threads,
that ig to eay, threads cut {a
———ss e ——~— | the bore of anything, are cut
by band with an inside chaser,
which cannot, under any cir.
camstance, have rake upon
the top face of the teetb,as the
latter nececssarily cut ata dis
tance from the lathe rest; and
were they made to cut frecly,
they would rip in, and more
power would be required to
hold them than can be sue
tained by tho hands of the

MASONS' MARES, FROM TARTUS AND JEBEIL, IN THF NORTH OF SYRIA. operator. Itisa good plant
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bore a swall hole in the top of the lathe rest, into which
a small pin may be placed to act as a fulcrum, against
which the back of the chaser can be pressed to force
the teeth into the cut. Inside or female threads are started
by pressing the charer teeth lightly agaiost the bore of the
work, and moving it forward at the same time, the thread
being started (if a right band one) at the outer cnd of the
bore, which is rounded slightly oft so that the chayer shall
not catch, Much experience is required to enable the oper-
ator to judyge the exact speed of chaser movement required for
any particular pitch of thread.

Beginuers should always stop the lathe and examine an in-
side thread as soon as it is struck, for it is an easy matter to
cut a double female thread in cousequence of moving the
chacer ton fast, nor will the error be discovered until the
thread is finished and the male thread applied, which will not,
ia that case, enter.

Double threads are those in which the distance from one
thread to another is one half only of the actual pitch of the
thread. Their nature may be more 2learly understood by sup-
posing a thread of five to the inch to be started by a tool in a
screw-cutting lathe, and then supposing the tool point to be
moved laterally so as to cut arother groove, to the same
depth, in the center of the spaces between the thread fiest cut.
If a chaser having tean teeth to the inch be then «mployed to
finish the thread, we shall have a double thread possessing all
the elements of distance from oue thread to another, depth,
angle, and strength of a thread of ten to the inch, although
the pitch will actually be that of five to the inch.

Double male threads, to be cut by hand, can be most easily
started by the chaser, moving it twice as fast ag would be
required for & single thread, rounding off the corner of the
bolt end and taking care to cut principally with the hinder-
most teeth.

‘I'aps and all other work requiring great accuracy in the
depth and angle of the thread should be finished by a chaser,
the work (if of wrought iron or steel) being freely supplied
with oil until the finishiog cuts are taken, when soapy water
should be substituted, which will cause the chaser te cut clean
and smooth, and give neatness and finish to the threads of
the tap. Engineering.

IMPROVED BRIDGE CONSTRUCTION.

The engravings on pages 245 and 248, illustrate improve-
ments in the construction of bridges of long spans, on the
cantilever and suspension principle combined. We are in-
dguted for the engravings and for the followiug description
to the Seientific Ameriran, The whole bridge from A, to B,
Fig. 1, is composed of the middle truss C, D, of 316 feet and
of the two end or side trusses A, C, and B, D, each 296 feet
long, in all 908 feet. The arches under and sustaining the
side truescs counstitute the bottom or compression chords. The
clear span between feet of arches i3 680 fect. T'he curved line
4, B, C, D,is a chain which is under conatant tension and
which ¢xtends to an anchorage at each end, at E. The arches
are hinged at E, and F, and the ends of the bridge sit on
curved beds of rollers at (i. The chords F, D, are cut at the

" intersections C, and D, and joints are there placed, also to

serve as hinges. Within these four hinges the structure is
free to move according to thermal demands, and hence to
retainits rigidity, Itig 2, page 248, shows how thie system
repeats in spans when one is not enough to cross over the
river. S, T, shows the grade line, P and Q, anchorage of the
curved tension members in their opposite arches, and R, a pier
on which the spuns compound one-half their respective
wiights, The inventor calculates that the greatest strain
that comes on this bridge of 680 fect span is less than that of
a truss of 450 fect span of like requirements. High ratio of
cost in long spaps is avoided, in the system here advocated, by
the crossing of thechordsat C and E, cutting one trugs, as it
were, into loops of three, reducing the depth of trussing and
giving support to all by keystoning from underneath by tension
in place of above or overhcad by compression. ‘T'he dotted

linc 1, I, Fig. 1, shows how a second grade line may be sus-
pended from the trussing above, and through that below, the
siraight choids.

The arches ave made nbbed to provide stifiness under pass-
ing trains, but the amount of material is but little increased
thereby.

SHEPHERD'S SECTIONAL BOILER.

I

. We give on page 249 illustrations from Engineering
of a sectional boiler exhibited at the recent Msuchester
Mechanical and Industrial Exbibition,

s will bu seen trom the engravings, the boiler consists of o
number of sections, each of which is cylindrical at the upper
part of its length, where it is 24 in, in diameter, while befow
I this is a tapered portion, as shown. Each scction i36 ft. 4 in.
high over all, and the particular boiler we are describing 18
made up of fifteen such sections, each of which may be re.
garded as a complete boiler of about 3-horee power. The
vertical seumns of the sections are all welded, while the ar.
cumiereutinl rivetted seams have drilled rivet holes, and the
plate edges are turned for caulking. The top hand-hole blodk
and coverare of walleable iron, and the workmanship 15
throughout of the best kind,

At their lower ends the sectionsare connected, as shown, to
cast-iron pipes through which the feed enters, and swhich are
in communication with the bluw.oft cock. Atthe upper ends
the sections are similarly connected to the steam-collccting
piper these pipes buing fitted with the safety and stop valves,
as shown., We may add that exch of tho cast-iron pipesis
tested separately to GO0 1b per square inch, and the wrought.
iion sections to 300 Ib, per square inch. It should also be
noted that taere are no stayed surfac s, the form of the sections
rendering stays of any kind unnccessary.

‘I'he setting of the boiler ir, as will be seen, ofa véry simple
character, and is such as can readily be constructed by an
ordinary bricklayer, while it ...s not involveany excavations,
Thus the scctionsare simply a. .oged side by side in a brick
chamber, having the firegrate at one end, and an opening to
the chimney faco at the other, the bottom of this chamber
being formed by cast-iron floor-plates, which shut off the feed
pipes and joints at the lower ends of the sections from contact
with tbe hot gases. A chamber is thus formed below the
cast-iron plates just mentioned, to which access can readily
be had for au evamination of the pipes and joints when
necessary.

It follows from the mode of setting that the current of not
gases flows approxitately at right angles to the heating surface
exposed by the sections, while this heating surface is ail
vertical or so steeply inclined, that no deposit is likely to
rest upon it. ‘Lhe arrangement of the boiler in fact gives
every facility for the deposition of sediment where it can do
no harm, namely, in the lower raoge of pipes which are not
subjected to theuction of the bot gares.

As regards the performance of the boiler we are describ.
ing, we may state that a long series of c¢vaporative tests have
been carried out by the makers, these trials extending over
six months, the public being daily invited to witness
them  The trials were made with a boiler consisting ot 2u
sections, this boiler evaporating from a temperature of 57
deg. rom 60 to 65 cubic feet of water per hour. The baler
was worked at pressures varying frem 7o lb, to 120 1b. per
square inch, and the water evaporated was carefully recorded
by & register hitted on the water tank, 'The coal consumption
varied according tothe quality used, the evaporation varyiog
from 7 1b. to 94 Ib. of water per pound of coal.

‘The various parts of the boiler are interchangeable, and
this, combined with the very modcerate weight of the sections,
renders the boiler casily transported, and gives every
facility for bmilding up a bouer of aby desired size. The
interchangeability of the sections also facthitates repairs and
renewals, it being possible to remove a section and replace
it 1n two hours 1t neccssary, or the rcmainiog part ot toe
boiler can be disconnected and continue working. Besidus
being fired m the ordinary way, these boilers are also being
employed to utilise the whole beat from furnaces and an.
nealing ovens, and for chemical and other purposes, and
altogether form a very good type of sectional boiler.

Ax alloy found useful in filling defects in castings, consists
of lead 9 antimony 2, and bismuth 1.

Frostep glass, useful for screens, &c., is made by laying the
shects horizontally and covering them with a strong solution
of sulphate of zinc. The salt crystallises ondrying.

e e e
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HOW TO REMOVE SPOTS AND STAINS FROM
WOVEN FABRICS.

Taking out grease and otner spots from clothes is an appli-
cation of chemistry which has a practical interest for every-
body. It demands a certaiu acquaintance with folvents and
reagents, even though we may not understand the laws of
chemical affinity on which their action depends.  ‘The general
principle is the applying to the spot a substance which haga
stronger affinity for the reatter composing it than this bas for
cloth, and which shall render it soluble in some liquid so that
it can be washed out, At the same time it must be something
that will not injuro the texture of the fabric or change its
color. The praciital hints we shall give are condensed from a
variety of foreign sources,

The best substances for removiog grease or oil are* 1, Soap.
2 Chalk, fullers-carth, steatite, or # French chalk.” There
should be merely diffused through a little water to form a
thin paste, which is eprend upon the spot, allowed to dry, and
then btrushed out. 3. Ox-gall and yelk of eggz, which have
tbe property of dissolving fatty bodies without affecting per-
ceptibly the texture or colors of cloth. The ox-gall should
be purified, to prevent its greenish tint from degrading the
brilliancy of dyed stufls, or the purity of whites ‘Thus pre-
pared it 18 the most cffective of all substauces known for re-
moving this kind of stains, especially from woollen cloths It
is to be diftused through its own bulk of water, applied to the
spots, rubbed well into them with the hands till they disap-
pear, after which the stufl is to Le washed with goft water. 4
The volatile oil of turpentine ‘T'his will take out only recent
staing , for which purpose it ought to be previously purified by
distillation over quicklime.

An earthy compound for removing ygrease-spots 1s made as
follows. ‘Take fuller's-earth, fre it from all gritty matter by
elutriation with water ; mix with half s pound of the earth so
prepared, half a pound of soda, as much soap, and eight yelks
of eggs well beaten up with half a pound of purified ox.gall.
The whole must be carefully triturated npon a porphyry slab;
the soda with the soap in the same mabner as colors are
ground, mixing in gradually the egys and the ox-gall previous-
Iy beaten together. Incorporate next the soft earth by slow
degrees, till a uniform thick paste L¢ formed, which should be
made into balls or cakes of a convenient size and laid out to
' dry. A little of this detergent being scraped off with a knife,
‘ made into a paste with water and applicd to the stain, will
|

remove it.

Tar and pitch produce stains easily removed by successive
applications of spirits of turpentine, coal-tar naphtha, and
bepzive. If they are very old and hard, it is well to soften
them by lightly rubbing with a pledget of wool digped in good
okve-01l. The softened mass will then easily yield to the ac-
tion of the other solvents Resins, varnishes, and senling-
wax may be removed by warming and applying strong alcohol.
Care must aiways be taken that, in rubbing the matersal to
remove the stains, the friction shall be applied the way of the
stofl, and not insifferently backwards and forwards.

Most fiuits yield juices which, owing to the acid they con-
tain, permanently injure the tone of the dye: but tne greater
part may be removed without leaving a staig, if the spot be
. linsed in cold water in which a few drops of aqua amwmonia
bave been placed, Lefore the spot has dried. \Wine-stains on
white materials may be removed by rinsing with cold water,
applying locally a weak solution of chloride of lime, and again
rinving in an abundance of water. Some fruit-stains yield
only to soaping with the band, followed by fumigation with
sulphurous acid ; but the latter process is inadmissible with
certain colored stufts 1€ delicate colors ave injured by soapy
or alkaline matters, the stains must be treated with coli rless
vinegar of moderate strength.

Fresh ink and the soluble salts of irom produce stains
which, if allowed to dry, aud especially if afterwards the wa-
terial has been washed, are difficult to extract without injury
tothe ground. When fresh, such stains yield rapidly to a
treatment with moistened cream of tartar, aided by a hittle
| friction, if the material or color igdelicate. If the ground be
| white, oxalic acid, employed in the form of a concentrated
i squeous sotution, will effectuslly remove fresh iron.stains.
‘ Acids produce red or other stains on the vegetabls colors, ex-
| cept indigo. If the acid has not been strong enough to destroy
| the material, nnd the stains are fresh, the color may generally
L be restored by repeated soakivgs in dilute liquor smmonia,

applied aslocally ns possible.  Photogeaphers mrequently stain
' their clothes with nitrate of silver. The immediate nad re-
' peated application of a very weak solution of eyanide of potas-
sivm  (accompanied by thorough rinsings iu clean water)
will generally remove these without injury to the colors.

HOW COLDS ARE CAUUHT.

(From the British ) dicid Journal .y

‘There are several well-known processes by which a cold
may be caught.  As a diseise, there is nothing so common ;
and yet it isonly very recently that anything like an approach
to a knowledge of its pathology has been attnined. ‘Thero is
pow, however, a large accumulation of evidenee which points
very strongly in the direction that ¢ taking cold” is actually
« being cold.” :

Rosenthal has very carefully investigated the relations of
the body heat, and has demoustrated the existence of a cential
heat produ ing area, and an exteroanl heat-radiating surface.
A rise in temperatare 18 due to the disturbance of the
talance normally existing betwint these two antagonistic
areas. An excessive heat-production may produce fever; or
this may be due to apn impairment in the cooling processes,
8o that heat accumulates. Precisely the oppasite of this leads
to a lowering of the body-temperature; 1f the heat be lost
more rapidly than it is produced, then &  chill 7 vesults.

Let us see how this applies to colds, so frequently caught
from a wetting. The clothes we wear are good nun-conductors
of heat, and so prevent the loss of body.-heat which would
occur withount thuin, But let them become moist or saturated
with water, aud then they become heat-conductors of 8 much
more active character, and a rapid aud excessive loss of body-
heat follows. Nothing 18 more certain, however, than that
prolonged exposure in wet clothes is commonly followed by
no evil results; thatis, so longas there is alsoactive exercise.
The loss of beat is then met by increased produaction of heat,
and no harm results But let the urchin wko has bren
drenched on his way to school sit in his wet ciothes duting
school-hours, and a cold follows. No matter how inured to
exposure the person may be swho, when drenched, remains
quict aud igert in his wet clo).hcs, he takes a cold. Here
there is an increased loss withont a cotrespondiag production
of heat, and the temperature of the body is lowered, or the
person ¢ catches cold.”

The effect of exercise in producing heat is well knowa,
Unless the surrounding air be of a low temperature and the
clothes light, the skin soon glows with the warm blood cir-
culating in it, and then comes perspiration with its cool-
ing action. Here there 18 a direct loss of heat. Exeicise,
then, in wet clothes, produces more or less a new balaoce,
and obviates the evil consequences which would otherwise
result,

The loss of heat is more certainly induced if the skin be
pruviously glowing and the circulation through the skin, the
cooling area, beactive. Thus a person leaves a ball-room with
his cutancous vessels diluted, and a rapid loss of Lody-heat
follows, unless there be a thick great coat or a brisk walk ; if
the clothes become moistened by rain or be saturated with
perspiration, the radiation of heat is still more marked. Such
is the causation of the cold commonly caught atter leaving a
heated ball-room. It is probable thace exhaustion is not
without its effect in lowering the tonicity of the vessels, and
so those of the skin do not readily contract and arrest the loss
of heat.

Rosenthal found that a rabbit exposed to & temperature of
100 des. Fahr,, for some tine had a lowering of the body-
temperature ui no less than 2 deg. for two or three davs after-
wards, The dilated cutaneous ves:els had not suficiently re-
covered their tone to contract and arrest the loss of heat.
‘I'hose who live in superheated rooms readily take cold on
exposure. There exists a condition of the cutancous vessels
which gives a tendency to lose heat, and less exciting causes
will induce a cold.

A damp bed gives a cold, because the moist bed-clothes are
much better conductors of heat than arc the fame cluthes
when dry. The temperature of the body is lowered, aud a
cold resunits. Long exposure in bathing leads to similar con-
sequences, The second feeling of col i n bathing tells that
the body is b coming chilled, and that the production of heat
is insufficient to meet the loss. A run ok the river bank,




218

THE CANADIAN PATENT OFFICE RECORD

[August, 1875,

S
1
! by
»J
&
=R
R ey

IMPROVED BRIDGE CONSTRUCTION.

WICEER COFFINS.

or abrisk walk after dressing, commonly restore the lost
balance.

Tho plan of permitting the wet clothes to dry on the wearer
.8 very objectionable.  The abstraction of heat from the body
‘by the evaporation of moisture in the clothes produces a
marked dey ression of the body-temperature, and a severe cold.
This is most strikingly seen in the effects of a wetting in the
Tropics. The smart shower ordownpour is quickly followed

by s bot sun and & brecze, and the loss of heat under these
circumstances is considerable. The person is  chilled to the
bone,” and the effects are felt for a long time afterwards. The
effect of the evaporation under theso circumstances is illos-
trated by the Tropical plan of placing water in a vessel of

[
{
i abreeze. The water becomes distinctly cold.

The effect of a strone impression is equivalent to 2 longer ; Llood bad not rctreated to the central arca, death from
action which is not so .varked ; and Behicr, in the treatment , genceral lossof temperaturo might have resulted ; the mamntes

of hyperpyrexia by the cold bath, found that cither a long
cxposure or very cold water were becessary to producea
marked impression in the byperpyrctic condition. So a
sudden sharp cooling. aud a longer and slower proéess, alike
produce those lowered temperatures which lead to severe and
often fatal conscquences.

But if #taking cold® is “being cold,” how, it may be
agked, does a feverish condition resvit? 1t is the normal
course of a cold to cause a high temperature and then to

l

porous clay, wrapping a wet cloth round it, and cxposing it to ; temperature generally was lowered. On the cther band, 8

-

defervesce. This is due to 8 want of promptuess in the re.
gulatory arrangements.

The question of the increased production of body-heat to
meet great Joss of heat has been much disputed. Licher.
meister, Rochrig, and Zuntz maintain that such is the case,
while Winternitz and Senator dispute it. There can benp
doubt thet the cnormous amounts of fat devoured by the
E¢quimaux are consumed and go to the production of body.
heat. For, however, much, by the use of fure, &c., he
reduce the less of heat by the skin, there ig still the loss cu.
tailed by respiration, by the hot cxpired air, to be acconntui
Jor.

On exposure to cold, the skin ordinurily becomes cool ant
marbly, from contraction of the cutancous vessels; so the
loss of beat is checked, and the blood is kept in the intern.t
parts, the heat-producing axea. A cold bath, or exposurcio
cold, ofter causes a rise of temperature in the interual paits
and Liebermeister found that, ina cold bath, not only the
loss, but also the production of heat, is increased, the product.
ion being in inverse proportion to tho temperature of the
bath. The amount of tiood on the skin, the cvoling surface,
is diminished on exposure to cold, and sothe bulk of blood in
the heat-producing area is increased, and, by this combinet
action, a sufficient body-temperature is oltained.

Where thereare an increased loss and an increazed product.
ion of heat simultanvously, they neutralise each cther. Whers
there is much mus ular «xercise, there is perspiration ; whre
there is much loss of heat, thira
is increased production of heat ;
In those inured to exposurc, aa
immediste increase in the o
duction of heat probably exi-tz
1o others, a lack of promptuees
in the heat-producing precess s
occurs, a delay indeed, and th-n
the chill and lowered tcmpera.
ture are followed Ly & time of |
increased production of beat,»nd
a fevarish coudition  resuits
Instead of the cvolution of jieat
being ivstituted at the time of
the excessive losr of heat, it |
comes on slowly and foums a
reactionary disturbance—~an o-cil-
lation of tho balance; beir g mvch |
depressed, it rocks to an tqual |
extent in tae opposite direction.
Habit cndows the system with
an cducated power of maintain.
ing the balance ; disuse lessens
the power. The more people take
care, in the common way,against
cold, the more susceptible they
become and the less exposure is
sufficient to disturb their more

mobile body-balance.

Instead of fecling any surprise that a chill is followed by
subsequent fever, it is what we might, a priors, expect.

It does not follow, however, that, becavse there is great
loss of heat, thete is also keen sensation of cold, In fact, the
large flow of warnmn blood to the skin, or extremities, prevents
the sensation of cold ; which scnsation is often acute when the
internal tempemture is normal, or even higher. Compare the
coid hands of the spow-baller ; and yet, surcly therc is more
actual loss of heat with the latter than with the former? |
Some people assert that it is impossible that they could have |
caught cold, as their bands and fect wero warm. Precisely
50 ; to maintain the tempemture of the extremitics the body

frost-bitten ¥imbmay be the price of a life. If the warm

nance of the tempetature of the periphery would probibly
have lowered the body-heat beyond the dauger point.

Alcohol has been jabandoned in Arctic regions. It dilates
the cataucous vesscls and increases the loss of bhody-hest. |
The drueken man peristics of cold, when the abstainer sur-
vives,

When the exposure follows a long continucd warmth, the
cutaneous vesscls do not contract, but becomo dilatd or
paralyscd, and then a large bulk of warm UW'-od courses
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through the cooling surface, and a great loss of Lody-heat is | pruceeding, and as this annual leaf-fall 18 only partial, con-
entailed, Not only so, but the current of chilled blood | sisting of one-half or one third at a time, there is alwaysa
passes inwards to the right heart and the lungs, Inflamma- | suflicicnt number of leaves left on such trees to keep them
tions of the Yungs are common aloug with severe colds , and | clothed with perpetual verdare. Hence 1t ssthat ther foliage
this ia pussibly the «xplavation.  Such inflammativn is speds | consists of leaves which have been attached to the stem teum
ally linble to occur ifat the same time cold air be inspirel. | one tothre - or five successive years.
‘T'he cold respired airand the current of chilled blood together .
produce those vaso-motor disturbances 1 the lungs which,
1n the graver aspeets, are known as pneumonia t RECIPES.
The practical vonsiderations which are the outcomes of this |
review of the pathology of cold are these.  Never to wear wet ; Reyovise INg Stans rrox Manooast.—Vut asew drops of
clothes after active muscular exertion has ceased, but to . spirits of niter in a teaspoonful of water, touch the svots witha
change themat omee ; to meet the loss of the Lody-heat by | featherdipped in the mixture, and on the ink disappearing rab
watin tluids aud dry  cluthes, to avold long sustained Joss of ¢ it over immediately with a rag wetted in cold water, or there
Licat which is not et by nercased production ot heat ; to  will be a winte mark which will not be casily effaced.
increase the tonicity of the vessels of the skin by cold baths, ,
&c., £0 educating them to contract readily on exposure — by a

Apuesive LaseLs —Dissolve 18 0zs common glue, which has
partial adoption, indeed. of the « hardening  plaan; to avod

lain a day in cold water, with some candy sugar aud § oz. gum

teo warm and debilitatiug rooms nnd temperatures | to tahe
especial care sgumt too great a loss of heat when the skin
is glowing ; aud to prevent the inspirtion of cold air by the
mouth Ly rome protecting agent, as o respirater We can
readily understand how 2 respimator should be an «ffective
protection against winter bronchitis in those so disposed

THE FALL OF THE LEAF.

, arabic, in 6 ozs. hot water, stirring constantly until the whole
is homogencous. If this paste is applied to labels with a
brush and allowed to dry. they will then be ready for use on
merely moistening with the tongue.

! New Meriop oF (Creaving Wooirtex Goops —It is well
kunown that wool, when first taken from the sheep, contaius
an unctuous secretion from the skin of the sheep calld
+syolk. This scapy substance contains potash, and can be
" washed out with water, with which it forms a sort of lather.

The phenowenon of the ¢ fall of theleaf,” common ss it is { 1n ElLccuf this yolk is cmployed with advantage asa substitute
is very difficult to explain satisfactorily. “The following, ac- | for fullers-carth in cleaning woollens. The raw wool is put
cording to the Farmer, are the facts so far as we understand yinalarge vat,and covered with water. Here it is left for
them, “shich are exceedingly interestiog and fustructive. It ehree hours; then the water is let out into a second vat, and
seums that Nature begins the provision for scparction almost | afterwards pumped back into the first vat for two hours longer.

as svon 85 the Jeaf is born in spring. When first put forth
into the atmosphere the stalk of the leaf, supposing oue to be
present, is continuous widh the stem. As the leaf and its
stem grow, however, an interruption between their tissucs
(fibrous aud ceHular) occurs at the base of the leafestalk, by
means of which a more or less complete articulation or joint
is giadually and ultimately formed.  This articulation is pro-
duced by the continuation of the growth of the stem after the
leaf hus~ attaited its fuli growth, which it generally does it a
fow weehs,  The growth of the loaf being complited, the base
of its petiole, or fuut-stalk, is no lunger able to adapt itself to
1hie incrensing dinmeter of the st n, uod a fracture between the
lascand the sten, necessarily ensues; the  excision advances

The operation is repeated two or three times, and then the
; wool is taken out of the vat freed of water.  New wool is how
putin the vat and manipulated as above, until the water is
sufticiently soapy. The cloth is put in the fulling-machine
with a sufticient quantity of this liquor. and fulled for two or
three hours. After washing it1s found to be perfectly clean

1 PANTING OLD BriLoings.—An mexpensive bat durable me-
1 thod of pamting oid buildings 1s a3 follows . farst give 1w
ja coatof crude petroleum win-h is the oil as 1t c.mes from
the wells, and which can be procured for four or five doltars
perbarrel. ‘Then mix one pound of “metallic paint,? wiich
bLrown or red hematite iron finely ground, to one quart

from without inwards, until it finally reaches the bundles of | of linseed oil, and apply tlus over the petrolcum coat. The
weody tibre, which form the nain support of the leaf.  While, | petroleum siuks int » the wood and wakes a ground waork for
bowerer, Nature is forming a wound, shic is at the eame time | the iron and oil paint.  The color of the iron paint s dark
1gaking provitions to heal it, for the cuticle or epidermis of y redish brown and 1s pot at all disagrecable , it i~ very
the stem is seen to grow over the surface of the scar, fo that, | durable, and is fire-proof.

when the Jeaf is detachied, the tree does not soffer from the .

eflects of an open wound.  The provision for separation twing;  Puessrvatios of Fruir—The following method for the
tbug completed, the lesl is parted from the stem by the growth ¢ preservation of fruit has been patented in England. The fonit1s
of the tud at the base, the force of the wind, or evon by its | placed in a vertical vessel in layers, scramted by Iayersed
ouwn weight.  Therefore, as soon a» the glorious colours of the j pulverized white suzar, and is then covered with a.ln.;huI of
autumn leaves begin to fade, this provision f.r separation 1s | 80* Gay Lussac. Aftertwelve hours tlxc' closed vessel is tuvest-
complcted, and the winds sing their death dirge as they carry | ed and the macemtion allowed to continue from twelvz tose
them away trewe thar summer s home on the branches of the | venty-two hours, according to the nature of the frut, which s
trees, and gcatter them in countless numlers upon the ground, | then removed and allowed todmin and dry  About two penrels
The fall uf the leat s, thurefore, the tesult of a regular vital | of sugat and two pounds of alcohal atw cecomtmended G toe:
process, which comme nices with the first formation of tne leaf, , pounds of fruit.

and is caly completad when it is no longer useful to the tree. ‘

‘There is no denyivg, howeves, that the frosts of autamn, by, Te Kgee Mear Fresu.—As soon as the animal heat s oot
stddenly contracting the tissues at the base of the leaf-stalh, | of the meat, slice it up ready for cooking.  Prepare a larze gt
accelerate the fall of the haves. Al must have noticed, on a y by scalding it well with hot &alt and water. Mix salt aud pal
fresty momning in automs., that the slightest breath of air, verized s2ltpetre. Cover the bottom of the jar with asprinhling
movit among the decayed and drying leaves will bring them | of salt and pepper.  Put down 2 layer of meat, sprinhle with
in complete showers fromn the tices o the ground. Fhe leaves | salt nod pepper the :ame as if it was just going to the tabtle.
<f the Wech, hornbeam, and oak dic in autumn, but frequent- | and continue in this manner until the jar 1s full. Fold a ddotk
Iy remain attached to these trees throughount the wnter ' or towel and wetat in strong salt and water in which a little
mouths, provided that the troes are not so situated as to be . of the Utpetre is dissolved.  Press the cloth closely over the
expused ta vielent winds,  Such leaves, when examined, will | meat and set it in acool place. Be sure and press the cloih
be found to be continuens with the stem, and therefore with- § in tightly as cach layer is vemoved, and your meat will keep
out that articulation or joint which so patumlly assists in the | for months. Then drain off all the blood that oozes from it. 3t
sejartion of the leaf from the tice.  These dead leaves fall - will be necessary to change the cloth orcasiovally, or take it
off when the new Ieaves are put forth in apring, they are, in off and wash it first in« old water, then scald in saltant wate
fact, pushedi off by the expansion of the stem when the growth ; asat first.  {n this way farmers can have fresh mcat all the
of the scason commences.  The leaves of everyreen trees and , year round.  Beef that was hiled the 12th of Feb. and hat
thrubs, aud of « oniferous plauts, a5 the pine and ir, do nut fall | buen hept thus packed in the same way hept six wechs dutie2
in autumn, but in spring, when the growth of the scason is | the dog days.

Carer
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MISCELLANEA

Tng conl product of Nova Scotia for 1874 was as fulluws :—
Cumberland county, 49,599 tous, Pictun couuty, 3,7 .v2u tous;
‘ape Breton county 337,020 {ons , other countivs, 4588 tons ;
total, 749,127 tous. The dustination of the coal was as follows:—
Nova Scotia, 214,965 tons; Quebec, 162,269 tous; New Bruns-
wick, 78,841 tons ; Newfoundland, 55 696 tons; Prince E-dward
Island, 41,048 tons; United States, 138,335 tous; West Indies,
47,844 tons, South America, 5077 tons, and tv Europe, 4152
tons.

Is the patient really dead or not ? is at times a very anxivus
question A medical practitiouer of Cremona proposes a simple
method by which the question may be answer-~d with certainty.
Itistoinject adrop of ammonia beneath the skinwhen if death

* be present, no cffect or next to nong, is produced , but if there

Ve life, then a red spot appears at the place of theiuvjection A
test so casily applied as this should remove all appreh- nsious
of being buried alive.

SLATE FoR ENGRAVERS.—As a matter of interest 10 wood-en-
gravers, the discovery is worth noting that plates of polished
slate may be used as substitutes for box-wood engraving It is
stated that such engraved plates will furnish 100,000 impres-
sions without loss of detail,and are not affected by oil orwwater,
Ope drawback which they possess, is that they are readily
scratched, an objection from which wood i< slmost free.

MarkixG Toors.—Much trouble can often be saved by mark-
ing tools with their owners’ names, which can casily be done
in the following manner: Coat over the tools with a thin layer.
of wax or hand tallow, Ly first warming the steel and rubbiug |
on the wax warm uatil it flows, and let it cool. Wnen hard, .
mark the name through the wax with a graver, avd apply nit-'
ric acid ; after a few momeats wash off the acid, and wipe it
with a soft rag, when the letters will bo ctched iuto the steel. ¢

Tarc bas been recommended by 3. Vigier and Aragon for
the prevention of incrustation in boilers. It is used on the
Paris and Lyons Railway, and it is stated that the quantity of ,
talc introduced into the boiler is about one-teath of the werght |
of deposit accumulated between two cousecutive blow-offs, 1t

isstated uot only to prevint but to lessvn and remove old g the

twenty to twenty-five per cent. of moisture, and never less
than ten per cent 1 the muisture is rauorved to a sull greates
extent the wonl loses strength and Locovmes brttie, Another
authority states that if trees aro fellad as svun as they arein
full leaf, and allowed to remain umbistarbed untid the leaves
dry up and fall ff, the timaber will be found well seasoned, the
leaves having exhusted sl the moisture.

IPapgr Bregers ="Fhe real possibility and advautage ot the
varied and extending uses of paper pulp are illustrated in the
maanfacture of such articles as water-pails, whi-h are now
1innde in large numbers of this mat. rial, as well as of wooden
stuves  Ia the Jld way of maling pails, the separite parts or
staves are cut, one at a tiwe, from a log ot wood, and in
making them, all the chips aud snallor preces are wasted, so
far as the real object of manufactun is conerrned In making
a paper pail, however, the fibrous material 1s wholly util zed,
and if the original stock is wood, as in part o may be, then
that which would be wasted in chips and iu fag ends s en-
tirely saved. ‘T'hese who make paper tell us that thus far they
have barely entered on s me of their new lines of product.

AN ARITHMETICAL CURIOSITY.—The Athenvus conteins the
following curious arrangement of figures :

T 3¢ 2113
[ —'_-I—
b s lulllis;'
ERRCH BN

3 13'14;1',
l _!__._'__ﬁ,'

It will be seen that the sum of euach line, cach column, and
cach diagonal is 33 The four corner figures, 33. The corner
figures of any equare of four figures (of which there are four
in the larrer square)—=31  The four fiures of the central
square 33 The four fizures uf each curnet of the whole square,
34 \aking altogether twenty diffetent & 38 10 which 34 may
be reckontd  "The olhier sutns of 34 may Le obtained by taking
figures which stands next to the coracer figure, going round

incrustation. ! from left to right, thus, 3, 8, 14, 9—34. Then take the figures
Strexerit o Guusy Jossts.—The absolute strength of a': which stand to the left of the corner tigures, going the other
well glued joint is given as follows :— { way round, 2, 5, 13, 12—34.
Pounds per square inch.

W Dr Priestly ws: iniste sceds, Mass .
Across the grain, With the ity Dr Priestly was a minister at Leeds, Mass ,a poor wo.

man who labored uuder the delusioa that she was possessed by

und to ead. grain. } 8 devil, applicd to him to take away the evil spirit which tor-
Beech ... ..., 233 ... 1095 mented her The doctor attentively listened to her statement
Elm........... . 1436 ....... 124 "and endeavored to convinee her that she was mistahen. All
Oak........... . 1735 ceseeees 368 * his efforts proving unavailing, hie desired her to call the next
White wood..... I R . 341 ! day, and in the meantime he would consider her case. Un the
Maple..... “oeen 1§22 e .8 { morrow the uphappy woman was punctuzl 1 her attendance,

It is customary to take from one-sixth to one-tenth of the | Hix rlectrical appamtus being b readitess, with great gravity
above values, to calculate the resistance which surfaces joined  hic drsired the woman to stand upon s stool with xlass legs, at

with glue can permanently sustain with safety

Soxg wuteresting particulars were given in the courss of the
Schitter inguiry of the hfe in the Bishop Lighthouse, which is,
io the winter moaths, cut off fromn comwmunication with the
world for lonyg periods of me.  T'he s-a dashes sand right to
the top, thoush st is t1oft. above Mizh.water mark, and the
ordinacy way of vinbarking and diseinvarking {rom a boat is to
wake fast the boat by a grapnel and then let 2 man down by »
rope, ot hoist him up in a sumilar way to the door of the house,
Inastorm the tower trembles so mach that plates and cups
fsll from the shelves and the glasses ol the light break  Ac-
cordiog to Th- Nary, this part of the evidence was guven in
rezt, but not from the witness-box, aud 1t does not all appear
in the notes.

Tur Best Ting 7o Crr Tinsxs —Dr. Hartig, who has made
Bomerots expertments to determine the poind, states that
March and Aptil arc the best months in which to cut timber
for building purposes, as it then coatains its lowest .ot cent.
of masture, which hie states to be forty-seven pereent. Daring
the three previous monaths it has fifty-one per cent.. and
the three following ones furty-cigbt. He further states that

propetly-scasoned timber should not contain more than from

the same tie putting into her hand & brass cliin connect
with the conductor, and having chaiged her plentifully wath
clectricity he told hier very serionsly to take particular notice
of what he did. He took up a discharger aud applind it to
her arm, when the eseape of the 1« tridity gave her a pretty

! strong shock +* There " she <aid, * the devil's gone, 1 saw lun
t gooff in that blue flam., and he zav. me sach a jerh as he
Pwent off T haveat last ot ri! of him, and T am zow quite

cominrtable ™

It bas been ascartamed that the American wild rice makes
first.rate paper—white, tough, and flexible, and it is «~timate {
that 1vmaan tans of this matenal «an be obtained irom the
Canpadian lakes rione cach year

Mr. Gerald C. Brown, of Perth, has leased 1,500 acres of
phosphate lands i the towncup of Buockizgham, county of
Ottawa, Qacbec, and intends developing them at oure.  The
lcase extends over & pestod of 39 years.

Fourtren thou<and four huadred tous of coal were shippea
at Pictou 1n one werh The carrying of coal from Pictou 1s now
aliwost exclusively donc by steamers, very few large sailing
wessels having tiken cargoces this summer.




252 THE CANADIAN PATENT OFFICE RECORD (August, 1875,

S ————

P aae—ay e T

o Bte oy

-~

v 1
: |
g .\\\\
N { ‘w

N

\

.

)

PN

8-l

o

i 4‘;"/},7@
e~

3

CARRIACE SeA%
o

SUATIT AR IR ARSI

z ot
CARRIACLC FLOGR

STEEL AND McINNESS BRAKE. arc mainly indebted to a paper read beforethe Society of En-
Weillustrate on these two pages, the Steel and McInnes brake | gineers, by Mr. St. John Vincent Day, of Glasgow.
fitted to the Calcdonian tmin tested during the recent brake This is a compressed air brake, and is in regular operation ;
compelition. Two methods of securing the hose to the ¢y-!on the Caledonian Railway. Tho communication from the
linders were used on the tmin, but the second, which i5 re- | air reservoir thronsghiout the whole apparatus is clear, the enly
garded agthe latest and best, is shown in tho enlarged views | valves being a simple clack on each brake cylinder. Tiis |
Figs.1and 2 For the following description of the brake we | brake is applied under two different armngements




Auvgust, 1875,)

AND MECHANICS MAGAZINE.

' ]

253
[
X x
/
{
:l
L3
aF
8%
E)
Uio ~
(o]
[} H
4 3 ]
@ 1]
==

e e T T e

o) &
s

DI RTk e
e coid . .-J.vq-‘:_ :f‘: ?ﬁb:f\

(2) That in which the cylinders arc placed at the end of
each carriage. in which c#so two brake cylinders arc cmployed
for each vebicle : (4) That in which the cylirder is placed at
the centre of the carriage, in which casc one cylinder is em-
ployed for each vehicle.

The sir compressing engine mounted on the lotomotive
consists of steam engine and air pump. A double piston
i valve is used for the admission and exhaost of steam to and
| from the steam cylindcr, aud the air pump is provided with

four bevel-seated valvns, two below having strainers through
which the air is drawn in, the two others being at the top,
their boxes bring coupled by a pipe and back-pressure valve
leading tothe reservoir beneath the footplate, The pump, as
at first constructed, had the valve spindics completely con-
tained within the valve-casing, and the striking of theso
against the ends of the casing when working was productive
of a succession of sharp souuding Llows, which were quite an
upnecessary addivion to the endless noises which off:nd the
ear under theroof of 8 raifway station. The spindics of tho
valve bave now been made longer, and are brousht through
stulliog boxes, beyond whicliis a plate resting upon a cushion,
and by which the sharpoess of the blows i8 silenced.
+ A reducing valve is placed in the pipe leading from the
rescrvoir to the bkes throughout the train, and a cock is
talso provided by which the auris admitted at once at full
{ pre<sure to the upper end of the tender brake cylinder. In
the tender brake there is nothing particular, it coreists simply
of a vertical cylinder, fitted with a piston packed by a cup
leather, and a piston.rod rongh from the forge connects it to
the brake Jevers. The brake lever is also provided witha
slotted end, in which the nut of the ordinary hand brawe
engages, fo that cither the hand or air brake musy be used as
described.

Fiz. 1 isa scction of a brake cylinder arranged on this sys-
tem for a 10-ton cartinge. The evlinder A and receivers B,
are in one casting, the capacity of the recsiver being about
five or six times that of the cylinder. The cylinder has a
mouvable cover at onc end only, and this has a stoffing-box,
through which the piston rod pacses, this being coupled Ly
the links R, directly to the brake levers &, on the shaft T
The counnections for the couplings are also cast with the
cylindcr. The couplings consist of simple T picces, two arms
of the 'T biing hollow, and constituting the passage, whilst
the other is solid.  One of such picces is atlached to either
end of a langth of flexible hoase, and being pressed by tho
leveis G, acainst the clastic faces X on the cylinders, the
commmunitation throughout the apparatus is at once effected.
Two coupling pipes are used between each pair of cylinders,
and, in the c¢vent of ouc of these rupturing, the brake is
rendered not iuoperative, for in such a casc all that is peces-
sary is to turn the solid cad of the T piece against the coup-

ling face o the ¢ylinder and press that in by the levers, soas -

.t
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to close the openings on that side, the communication being | the  kerf” or width of cut, being the same as the thickness of
kept up by the unbroken pipe. In any case, either to replace ! the blade of the saw, the Iatter therefore finding much vesist-
a broken pipe by a new one or to reverse the couplings, is an | ance in its passago through the cut portious. T'o remedy this
operation of but a few scconds only.  The pistons used in tho  defect the saw requires - setting,” and to effect this, cvery
cylinders consist of two cup leathers, one inverted and inside alternate tooth is shghtly bent out of the straight line in oppos-
the other,  ‘Po insure a perfectly tight fit these ave expanded ite directions.  Sawmakers set their saw by steiking the
by light steel springs, and the “space between them and the ' alternate teeth with a narrow-headed hammer on a smooth an-
body of the piston is filled with ghot, the weight of which  vil,to which a vroper inclination is given, then turning
bears evenly on all parts of the cup leathu.s and prevents ! the saw over, the untouched te-th are bent in the oppusite
any riek of air ercaping through it. In practice these pistons * direction. This is, undoubtedly, the beet mode of setting a saw |
have, it is stated, not necded attention, the moisture duc to but sawyers generally, who are not sawimnakers, are content
the compression of the air being found suflicient to keep them | with bending the alternate teeth in contrary directions with a
soft and 1n working conditiun, the cylinders biing oiled about | slotted steed plate somewhat resermabling a key with wards,
once a wech only. Several contrivances have lately been biought forward under

‘Lhe action of thia brake is as follows :—\When the air is let ; the name of patented saw sets, by means of which the amount
out through the jipes from the reservoir, it enters the upper | of bend given to each tooth becomes a fixed and invariable
¢nd of each cylinder, cecapes through the valve or clack 4, in | quantity. If asaw be properly sct, u needle placed between

each, and by the pipe connected therewith into the receiver
Instaotly then the pressure per square inch of area on both
sides of the pistons is in cquilibrio, but by virtue of the area
of the uppir ¢ide of the piston being greater than that of the
underside by a quantity represented by the area of a cross
section of the piston rod, the pressure on the upper side pre-
ponderates by that amount, and this together with the weight
of the brake gear, immediately causes the pistons to descend

to the bottoms of the eylinders, in which position the brakes |

arc off. ‘Theair is kept constantly on, and to apply the brakes,
it is only necessary to open any one of the valves or cocks in
the air pipes, which can be done either by the driver, guards,
or passengers, in c¢ither of which cases the air escapes from the
uppersides of the pistons, and that on the underside not being
able to escape—its pressure closirg the valve by which it
entered—immediately expanding lifts the pistons and a2pplics
the brakes.

As the normal condition of these brakes is to be ¢ on ” for
purposes of shunting, disconnecting, &, ® each receiver is
provided with a cock, by turning which the air escapes and
the weight of the apparatus cavses the brakes to come off the
wheels.  In the event of u train bieaking up, the air e~capes
from the upper parts of all the cyvlinders and the brakes are
instantly applied to cach part of the train. To cnable the
passengers to communicate by sigoal, the carriages are fitted
with a valve box communicating with a large whistle, the
cecapivg air “sounds the whistle; but instead of a whistle,
Mexsrs Steel & McInnes are now using a pair of trumpets
constructed after the manner of for horns, which not only are
very cheap as compared to the large whistles, but it is stated
by Mr. Day, will make sufticient noiseat all times of wind aud
weasher to ensure the signal beivg heard.—Engincering.

SAW SHARPENING AND SETTING.

Although machines have been contrived by means of
which the gullet-tecth of circular and other large saws can be
ground on an artificial emery-wheel, yet such apphancees fail
when employed for saws with angular teeth ; so that, hitherto,
the sawyer has had to depend chiefly on lus tile, and on Ins
manual skill. ‘To sharpen a saw to cut well, it should be
clamped between two paraltel stnps of wood nearly as long as
the 2aw, the whole bung firly retatued between the jaws of
abeuch-vice. Should the saw be a bow.saw,it must be removed
from its frame previous to being set. In all cases the strips of
wood should clench the blade so near the teeth as only just to
allow of the play of the jile between them. Things bring thus
adjusted, & three-squate file, known as a saw-tile, is chosen
aud removed, pro tempore, fiom ats handle. In order to josure
cquality ‘u the lengih of the teeth, the file held parallel to
the blade of the saw, is passed along the tops of the tecth
tor a few times.

The operator then proceeds to sharpen tooth No. 1 nearest
to him, which he dovs by working the file crosswise in the
groove before the fitat tooth, keeping the file nearly level, tut
slightly pointing to his right shoulder. In the same manoer he
sharpens the 3rd, 5th, 7th, &c., teeth, always skippiog onc un-
til hie arrives at the end of the saw. e then removes his saw
ftom the vices, and proceeds to place it in the contrary dirce.
tien.  Again he tekes the file in his hand and operaies on the
ronaining teeth, viz,, 2ad, 4th, 6th, &c. 1n this mode the cut-
ting cdges of the teeth are alternately sharpened.

But were the saw employed in this state, it would befound to
bind or ching to the work in a most tiresome manner, owing to

the first teeth, will run from ¢nd to end on tilting the saw

THE ARCTIC EXPEDITION,

On page 256 will be found a chart of the circumpolar
regions which will be useful for reference to our readers and
for which we are indebted to the Grapluc,

The centre is of course the northern axis of the carth, the
vertical line is the meridian of trcenwich to the pole, and
. the 180th degree of cast and west longitude on the other side
1 of it, all the radiating lines are meridians of longitude (slight-
t Iy distorted by the curvature of the earth), whilst the circular

ounes are parallels of latitude. It will also be readily unr.
, stovd that witat is generally meant by the north-west passage
; isany passage or channe. of water that may exist between
Davis Strait and Bafiu Bay to the cast, and Behring Strait on
the west, whilst the north-east passage is that wkich, passingy
round Norway, Lapland, and Russia, finds its outlet in Behring
Strait.

With this simple description of the nature of our map, we
will point out what has becen done in that which may be called
modern titaes. In the year 1818 the extent of our knowledye
of the geography between Davis Strait and Behring Strait was
lumited to the cotst line immediately in the vicnity of the
Coppermine and the Mackenzie rivers, and between Bebwing
Strait and Joy Cape—and with the exception of that portion
which withnn the last few years has been added to our chart
by the American discoverers, Rune, Hayes,and Hall—the whole
of the vast coust line between the poiots indicated, and the
whole of the mass of islands lying to the north of it 1s due
to British cnergy.

The actual accomplishment of the north-west passayge is till
to be etlected, but that water communication exists 1< estab.
lished both by the voy ¢ of Sir Johu Fraoklin and that of
Sir Robert Maclure  The former sealed the discovery with
his life, whilst the latter connected the communication 1y
passing over the ice-covered strait, and returning to Euglaud
by the strart he h d not entered by, The tracks of thess
two discoverers are cleatly dilineated on our wap, as also are
those of Sir Leopold Mcf*hintock in the # Fox.*

OnvaueNTATION OF Corper axp Broxze.— A new mode of
ornamenting brouze or copper work is described us follows:
After the obiject has received the desired form, the drawings
are made with water colors, the body of which is white-lead,
Those portions of the surface which are not painted are
covered with varnish.  The ariicle is then placed in dilute
vitric acid, whereby the paintis dissolved, aud the surface of
the metal 1s etched to a certain depth  The article is «hen
washed with water and immediately placedin a gilver or gold
bath, and a layer of the precions metal deposited by cledtn.
city on the exposed portions. When the latter operation is
tinished  the varnish is removed, and the whole surface
ground or polished, so that the ornamented portion is just
cven with the rest of the surface A specially fine offect is
obtained by producing a black bronze of sulphuret of copper
on portions of the suiface between the silver ornaments. A
copper vase then has three colours,black and white drawings
on a red-brown ground of suboxide of copper.

Mr. J Williams, in & paper before the Chemical Society
of Loudon, proposes to substitute the freezing and boiliug
points of mercury for those of water, and to divide the scale
into n thousand parts.
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" smell pad. Dip this pad in the acid, lay it on the corn or  saved.

HOME AND THE FARM.

Soar For Rrsmoving Gressg Srors.—Dissolve in half a pint
of water half a pound of washing soda, put in two pounds of
good hard soap cut in slices, aud boil until a homogencous
mass 18 formed, then add alcohol, camphor, cther, and liquid
ammonia, balf an ounce of each, and mold it into cakes.

Coctuneal Rep ox Woorn.—Boil the wool for an hourina
bath pre pared in & copper (or, better, a tin) vessel, with soft
water, with the additicn of half a poun of oxalic acid, half a |
pound of tin-galt, and one pound of cochineal, for {en pounds
of stoft.  The bath may be repeatedly used, after clearing it, ,
and the proportion given may be varied, when an economical
effect of the cochinial will be apparent. It is suggested by .
Geyer that the addition of yellow would render the colowr
more fiery, without adding practically to the cost.

Conxs.—# Those annoyed by corns, warts on hand or head

Su1TTING DOWN THE BARK oF I'_utt’ :BES IN EaRLY SUsMMER —
The writer remembers his fither's doing this when he was a
boy. Sachr, in his Text Book, speaks of this as having been
loug ago advantageously employed in horticulture, Is the
custom still kept up by orchardists ?—It is well known to
those familiar with the microscopical structure of wool, that
the outer part of each yes * * .o, that is, the portion formed
Iater in the scason, con 3 ui smaller wood-cells, and all
flattened parallel with the bark. Now Sachs, (who likes tu
explain things mechanically), conjectures that this mu-t be
owing to the pressure of the bark on the cambium or forming
wood, which would increase as the growth of the season goes
on. And in lus last edition he states that DeVries has proved

that it is so by experiment. o that this old practi -« ought

to be useful, by enabling the trunk of & growing fruit tree to
produce a greater amount of vigorous wood thap it otherwise
would do; snd no harmn is done when the slit heals promptly.

Cueap SussTITUTE Fox DoupLe Wixvows.— Dr. Oidtman of

should apply acetic acid. Ruba little oil round the corn or | Linpich, in « pamphlet on sanitary measures, suggests thut
wart, to prevent the acid touching the skin, and then fold a | double grooved window-glazing should be used, iustead of
narrow strip of linen three or four times at one end, to form a | double windows, by which, as he says, great expense may be
Thix is done in the following manner- two grooves
wait, and wrap the rest of the strip round the toe or haud to ! are chanuelled in the frame for receiving the panes, an oater
keep it in its place. Three or four applications will kill the | and an inver one, and in both of them panes are then put in
corn, and it comes off bodily I have known a large wart on ! and putticd. A space of about three-sixteenths to thr c.cighths

" the hand removed by the daily application of the inside ofa ) of an inch is thus formed, containing a dry atmosphere, cut

_ thun, and as this is not enovgh, more ud is melted and added, | panes be dry.

" hus kept it perfectly well until the middle of Juane.

. fomed on cloth with this liquid, by means of a quill, are i gype.

 dieappear and give no eafety for the future, it is better to use

broad-bvan pod.” } off from the air both in the room and from without. Asit

| cannot perceptibly contract or expand, the outer panes repel

Eerrine Savsace Mpar.—After trying several methods, we !
have found one which will keep the meat in perfect condition
for several months. In cold weather there is no diftficulty but
as soou as it becomes warm, it will spoil unless the air be per-

the cold of the outer air, and the inner the warmth of the room.
For such a double grooved wiadow-glazing good hard glass
(poor in potash) must be selected, so that, especialiy io
southern aspects, the rays of the sun will not decompose and

feetly excluded. Assoon asg the saugage meat is made, we ' render doll the facing sides of the panes, which naturally
make up into cakes that which is to be kept, and cook it the | can not be cleaned. In puttivg the panes ip, therefore, care
same as for the table; the fried cakes are then placed in a ' must b taken not only that the facing sides are scrupulously
stone jar, and the fat which comes from them is poured over cleancd of all dust and dirt, but also that the air between the
Fhe glazing of the windows should therciore
to thoroughly cover the cakes. They should not bLe pressed ' take place only in dry weather  Their increased cost will be
againgt the sides of the jar, but so placed that each will be ' covered the first year by saving in fucl This method acts also
completely surrounded by the fat. When needed they require ! as a protector in summer agzainst the troublesome heat of the
ouly to be warmed through, and they are ready for the table | direct rays of the sun. A room provided with double-glazed
Wedo not know how long the meat will keep in this way, ! windows, ata temperature of about 90 F. will be 92 F. cooler
but the writer has kept it perfectly well until the middle of ' than oue with ordinary windows. ‘The method may also be
June, not cacny for sausage in wanm weather, we do not ! applicd to hot-beds, for which it has proved efficicut, and for
kuoow how long the meat will keep in this way, but the writer | large arcas of glass and green-houses, double gluzing wight be
I likewise very advauntageously employed.

Rrp Mangie-Isk ron Crotmsc.—A red ink for ma_rkin_g! Mug Caxs —Reports concerning the use of deep cans seem
othies, which is not atacked by soap, alkalies, or acids, is ' 4o he increasing month by month, and, consid ning the im-
prepared as follows . Enough finely pulverized cinnabar to ! perfect way in which the cxpetiments are made, the results
form a moderately thick liquid ie very intimatcly mixed with * gre often Letter than 1 should bave expected. It s -cms to be
cg2 allumen previously ‘(’_"“‘Cd with an equal bulk of “'ﬂlu'l': | generally thought that the great point is to set the milk in
beaten to a fioth, and filtered through fine linen. Marks. deep cans, and to keep the cans in a rom with 2 low tesspera-
This is not sufficient for the tall beuetit desired.  Air,

fixed after they have become dry, by pressing the cloth on the | gyen though Kept almost at the temperature of melting ice,
other side with a hot iron. The ink will keep in well-closed | i

bottles for a long time without separation of the suspeuded il

hoaba , and this rapid withdrawal of heat is the important
cinnabar.

point. Al who propose to experiment in thiz matter should
provide themselves with cans not too large, (8 inchesin dia-
meter is better than a larger size), and shouid float them in
cool water, if possible not much above 602. Even less than
50° would probably be advantazeous, but I cannot speak on
this point from experience. The possible danger in haviug
the tamperature too lew would be that the heat would be
. A . withdrawn too rapidly, that is, before the volatile odors of
a s'oll.u on of corrosive sublimate, which not ouly destroys the ' (p,. milk, whick often affect the taste of the butter, have
existing inscct, but also makes the spots where it is applied | peen driven off.  Very sudden cooling, as in passing the milk
uninkabitable for other jnsects afterward. i through a coil of pipe surrounded with ice, has the effect of
. ' fixing these volatile matters, to the certain destruction of
Wixpows ror Danrk Rooms—To light a dark room looking ! flavor in the product. Too high a tempersture, espec.aliy in
out un a narrow yard or street, Iet the glass be roughly ground | the summer time, allows the milk to curdle, or to become
on the outside, and set flush with the outer wall. ‘The light } loppered, or striugy, before all the cream has had time to
from the wholc of the visible sky, and from the remotest parts ' rise.  Much further experimenting will be necessary before
of the opposite wall, will be iutroduced into the apartment, { the precise point that is best for ordinary milk can be de.
reflected from the inumerable faces or facets, which the rough « termined, but my own esperience (with Jersey cows), which
arinding has produced. The whole window will appear as if , hag been constant for the past four years, winter and summer,
the sky were behivd it, and from every point of this luniinous . shows that in my case a petfectly satisfactory result, includiag
surface light will radiate the room. The common window let t the securing of all the cream, is attained with a temperature
11to the wall takes only the reflection from opposite buildings. * of the water of about 549~—.1lmerican dyreculturast,

Rewepy acainst Bep-Bras,— There are several remedies’
some better than others ; many people simply use kerosene or ¢
turpentine, whick they drop into the fissures. Recently a solu- ¢
tinn of sulphurous acid gas in water has been recommended
as the best of all 1 hut considering that all volatile substances »

11 not withdraw the heat of the milk, so rapidly as water |
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