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A MITRE BLOCK AND HOW TO
MAKE IT.
BY DAVID DE‘INNING.

INDIFFERENTLY known as the mitre tra
or mitre block, the useful appliance which
forms the subject of the present article is
_Lust one of those things which may be made
y the user quite as well as by a specialist
in tools, if indeed it can be called a tool, for
it is rather an aid to the successful use of
those things which come under the com-
Srehanaive name of tools than one itself, I
aresay mitre blocks are to be bought in the

——— ——

il

—

[All Rights reserved,)

—————

————— e

SATURDAY, JULY 20, 1889.

— e R R .,

[Price ONE PenNY.

to say that a large proportion of amateur
wood-workers have never seen or heard of a
mitre block. Anyway, its uscfulness is so
great to any one who has occasion to form
mitres, that no apology is necessary for its
mention in these pages. It may be an old-
fashioned contrivance, but old or new,
anything which can in any way facilitate
operations 18 deserving of attention.

With regard to home-made articles, it will
generally be found in every appliance, made

:: by a worker for his own use, that there is
' some character about it —the maker knows
 what he wants, and has his own ideas about
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how you may make a good useful one of suit-
able size for ordinary purposes, but do not
suppose that any departure from dimensions
or even mode of construction will necessarily
be a fault. If you are in doubt, or don't
know anything about a mitre block, follow
the directions as closely as desired, but, ot
course, incorporate any improvements which
may suggest themselves, and if you hit on a
good practical idea, pass it on for the benefit
of both amateurs and professionals.

~ As the construction of the mitre block
18 under consideration at present, its use
need only be incidentally alluded to, as those
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Fig. 1.—Front Elevation of Mitre Block, showing Hand Screw. Fig. 2.—Elevation of Right-hand End. Fig. 3.—Elevation of Left-hand End. Flg. 4.—

Plan of Frame.

ordinary way of trade, but they frequently,
I may say generally, are made by those who
use them. This 1s not surprising, as any
cabinet maker or joiner can make one if he
possesses sufticient ability to work accurately
in the way of squaring up, etc., and unless
he is able to do this he would be a very poor
craftsman indeed. Nor will the advanced
amateur experience any great difficulty in
constructing a mitre trap when it is de-
scribed to him. He has not the same
opportunity of knowing how to make it as
his professional confrére, for the latter is sure
to have at least some shopmate who can lend
him one to copy from, or improve on accord-
1ng to his ownideas. Theamateur, however,
working mostly alone, is to a great extent
dependent on other sources for his informa-
tion, and I don't think it would be too much

its construction. One man thinks one way
best, another fancies that some little altera-
tion will render the thing more convenient
or serviceable. Hence, in these appliances
which are made with a full cumprullmnﬁiﬂn
of what is wanted, and an equal amount of
facility in manipulating the materials of
which they are formed, one finds that they
are stamped with an individuality which is
not, indeed, cannot be, seen in ordinary pur-
chasable tools. Now, I don’t wish you, for
whom I specially write, to try and find out
some feature in the block described, simply
with the intention of impressing your own
individuality on it, but if you think you can
improve on it in any little detail, and so ren-
der it more serviceable for your own special
class of work, by all means embody your
ideas when making up the block. I tell you
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Fig. 6.—Alternative Mode of Fastening Parts of Frame together by Screw Nails,

who know what a mitred joint is will
require few directions how to use the block
when they have made one. Its adaptability
for 1ts work will be evident, but in addition
to the aid it atfords in cutting mitres, or
rather in finishing them, it may be said that
if made as directed, it will afford a ready
means of squaring off ends of pieces, such as
door rails and styles. Indeed, to give the
thing its full title, one would be justified in
describing it as a mitreing and squaring
block. . The illustrations, Figs. 1, 2, and 3,
show the block. Fig. 1 represents it in
front elevation, or by merely imagining the
ends reversed, as the back, and Figs. 2 and 3
the ends. A and B are two blocks, both pre-
cisely alike in size and shape. The one at
the left-hand end is fixed to the frame, b, to
which the other is so secured, that it can be
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moved by the screw working in c. As will
be seen from Figs. 2 and 3, one face, .e., the
front of A and B, slopes at an angle of 45 de-
grees from the top of b, forming the guide for
mitreing, while t%e back 1s perpendicular to
the top of D, or rather to the triplicate bed of
which D is a member.

Having said this much on the outline
of a mitre block, let us now consider its
construction in detail. In describing this, I
take the various parts in the order in which
I fancy work may be most readily intelligible,
for it can easily be understood that in making
the block it is of small consequence which

rt ismade first. Before going any further,
et it be said that of whatever kind of wood
or woods the thing is made, the material
must be perfectly dry, so that there may
be no subsequent twisting or casting. If
the trap is to be of any use it must be
accurately made ; something near exacti-
tude will not do, so that 1t 1s necessary
not only to make and fit it correctly, but to
use no wood which will not remain true.
If there is the slightest suspicion of the
wood being damp, place it in some warm
Ela.ce, and let it remain till all moisture has

een got rid of, or to borrow a very expressive
word from the workshop, till it 1s almost
“baked,” before attempting to finish any of
the pieces.

Suppose we start with the frame. T should
Eaﬁ perhaps that the measurements and
other details are described from a block
which lies on the table before me. They may
therefore be taken as accurate, but minute
fractions are not noted. The frame, or
bed, is 16 in. long by 5} in. wide, and is
formed as shown in Fig. 4. It is of birch,
but any hard wood will do. The two out-
side pieces are 1} in. square, the centre
piece 1} 1n. by 1 in. ; the three of them being
connected by four other pieces 11 in. deep
by 1 in. thick, and 34 in. long. It is most
essential that the open spaces which form
the guides for the movable block, A, should
be perfectly true. It would neverdo to have
them wider at one end than the other, or in
any way 1rregular, and, of course, accuracy
will depend on both sides of the centre
piece being parallel with each other and the
mner edges of the outer rails. If these
points are attended to, and the pairs of con-
necting blocks are equally correct, the result
must be satisfactory. 'These parts may be
fastened together by glue, ang by wooden
Eegs running through all of them, as shown

y the dotted lines on Fig. 4. If this mode
be adopted, it will be more convenient to
bore the holes in each piece separately
before %lmug up, their positions being
accurately marked. For the pegs, ordinary
dowel stuff will do very well. If on fasten-
ing the pieces together it should be found
that the top and bottom surfacesare not quite
level through the holes not being accurately
bored, the inequalities may be reduced by
planing. .

. A somewhat easier and simpler method of
joining the pieces together, and one which
will probably find more favour with most
readers, 1s simply to screw the pieces together
as suggested in Fig. 5. The short pieces are
first screwed to the centre rail, and then the
outer rails to them. The heads of the nails
should be well sunk, especially those into the
middle piece, in order that they may not
interfere with the glue acting properly.
Glue alone might du,iut I am inclined to
think dependence on it would hardly be
advisable, especially as the use of a few
screws does not entail much trouble. The
“frame is further braced with two pieces of &
stuff fastened on underneath. The width of

these is the same as the block, B, which, of
course, must be screwed down before the
piece at the bottom can be fixed as it is with
SCrews.

The same may be said of the other end
piece, but before considering it further, it
will be convenient to describe the blocks,
A and B. They are of mahogany, faced u
on the sloping side with 3-in. rosewood,
which 1s glued to them. If the work of
facing should be objected to, it may be dis-
pensed with, though it is advisable to face
with some hard wood, if not absolutely
necessary. However, whether faced up
with another wood or not, too much care
cannot be exercised i1n making the work
true as already stated. The fittings of the
shiding block, A, are as follows : Two pieces of
equal width and thickness with those con-
necting the main portion of the frame are
screwed to the bottom of A, and work within
the open spaces of the frame without either
stiffness or side play. They must, of course,
be so fixed that the sloping face of A is
pertectly level with that of B, for if not, the
intention of the mitre block will be frus-
trated. Another piece of rosewood, the same
size as the others, must also be screwed
under A, but this time instead of fastening it
to the frame, it is fastened to the movable
block by screws driven into the sliding pieces.
By this arrangement, A 1s free to move back-
wards and forwards along the frame, but in
no other direction.

We may now proceed to consider the
screw and block, ¢, which, however, hardly
call for any s]|1ecia1 remark. The face of ¢
must be on the same slope as those of the
other two blocks, to allow of the plane being
used, and, of course, the back must be square.
The shape of the top of the secrew block is
merely rounded off as shown, for the sake of
appearance. It may be suggested that so
long as hand screws are to be obtained as
cheaply as now, there is small reason for
incurring the expense of having a special
screw and block prepared. That, however,
1s merely a detaill which has not been
enlarged on, as the great thing is to have a
screw with tapped block. Secrewing up will
force the block, A, towards B, but unless some
arrangement be made it will not draw it
back. The simplest and most natural way
of causing the screw to pull as well as push,
1s to have a small plate of metal with a hole
in it for an ordinary screw nail to revolve
freely init. The nail is driven into the end
of the wooden screw, just as if the plate
were being fixed to it, but not tightening it
ug_sa much that the plate cannot revolve.
This plate is then further screwed to 4, as
indicated in Fig. 1, when, according to the
direction in which the wooden screw is
turned, the sliding block is either pushed
forward to or drawn away from B, so that
anything placed between can be gripped as
in a vice.

It will now be seen that on a piece
of wood being laid on the upper surface
of the bed and held fast between the two
blocks, the end can either be trimmed off
to form a perfect mitred joint, or squared u
as the case may be. It will be understoo
that the block 1s merely used for the finish-
ing of the surfaces, as it is not a mitre cutter.
Consequently, when using the plane, care
must be taken not to injure the block itself
by taking any shavings from it. The
remaining plece of wood at the bottom,
which has not yet been mentioned, is merely
for the purpose of allowing the trap to
be held by the bench screw when mitres are
being worked, and for fastening to the top of
the bench by hand screws when the trap is
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wanted for squaring tplll‘pﬂEEE. Though
simple in construction, few who have much

occasion to use one would care to be without
1it. If properly made on the lines laid down
and properly used, such a mitre trap as de-
scribed should last a lifetime, though it may
be necessary to true the surfaces now and
again,

-

PRACTICAL HINTS ON MOUNTING

OBJECTS FOR THE MICROSCOPE.
BY A. T. SMITH.

THE microscope has of late years rendered
such signal help to the cause of science,
and the secrets wrested from nature by its
ald are so many, varied, and of such vast
importance, that almost every scientific
worker finds it necessary at some time or
other to turn to it for assistance ; but apart
from those who make use of the microscope
simply as a means to an end, there are a
large number of workers who make the
microscope and microscopic research their
special study.

The members of this fraternity are aptly
named * microscopists,” and the family may
be readily divided into two well-marked
varieties, easily distinguishable by their
special peculiarities.

The first variety, comprising all those who
devote their energies to the study of the
microscope as a work of art, and confining
their attention almost entirely to the in-
vention and perfection of apparatus, with
very little regard to the wonders revealed
by their favourite instrument, may be briefly
described as the “ brass and glass” variety.

The second, including those who spend
their time roaming the country exploring
fields, hedgerows, sandhills, ponds, ditches,
etc.,, etc, In search of fresh objects of in-
terest for examination and preservation, may
be briefly described as the * bug and slug”
variety.

Though both varieties are necessary to
ensure the due perpetuation of the species—
the former being more ornamental than the
latter, which is, perhaps, the most useful—we
will for the present confine our attention to
the wants of the B. and S. variety, which
also, perhaps, boasts of the largest number of
disciples.

The acquisition of the technical know-
ledge and practical skill required to success-
fully prepare and mount an object for ex-
amination under the microscope, is one of
the great desiderata aimed at by every micro-
scopist ; and 1t 1s my desire to give as clearly
as possible a few practical hints gathered
from my own experience as to the best
methods of preparing and mounting objects
for the micmsun}})e. % don’t pretend to say
that all that follows will be absolutely
new; on the contrary, I expect that most
of what I have to say will prubabl{' be old
news to expert microscopists, but I live in
the hope t&mt what I am writing will at
the least repay perusal by novices.

Microscopic objects may be divided into
three classes, according to the method of
lighting employed in their examinations :

1. Opaque objects, which require to be
examined by direct or reflected light.

9. Transparent objects, which are- best
seen by transmitted light ; and,

3. Semi-opaque objects, which may be
examined either by transmitted light alone,
or I1i11 conjunction with reflected or direct
light.

xamples of these three classes will readily
present themselves to the reader.

It may be well to premise for the
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information of absolute tyros, that nearly all
mieroscopic objects are now prepared on slips
of glass measuring 3 in. X 1 in., which slips,
wiﬁ:n the edges ground, may be obtained from
most opticians at prices vamnghfirnm 4d. to
1s. 6d. the dozen, according to thickness and
quality. The cheaper slips are cut from
pretty thick glass of a coarser quality than
the dearer kinds, and they are apt to con-
tain air bubbles or streaks on the surface
or in the interior at inconvenient places ;
however, they answer quite well enough for
mounting dry objects. _

The edges of the slips are prepared in two
ways, ground either perfectly flat or
in the latter way
are most generally used, but some prefer the
former, because having a comparatively
sharp upper edge, they are more readily
picked up from a flat surface than the
rounded ones, and not so liable to accident-
ally slip out of the fingers and get broken.
Covers of exceedingly thin glass, which may
also be obtained from the opticians, of dif-
ferent sizes, and either round, square, or
oblong, from 1s. 6d. per half-ounce, are used
to preserve the objects from contact with the
air and from dust.

No workman can work without tools, but
in this, as in most other things, the fewer
and simpler the tools used, the better the
result will be. Everything necessary for
present purposes, in addition to slips and
cover glasses named above, is comprised in
the fnﬁuwing list, and of those named very
few items need be bought, as will be readily
seen :—

Two or three dissecting needles; a small
camel’s-hair pencil ; a pair of tweezers,
curved preferably ; a few vulcanite or glass

ings ; a turn-table ; a small pair of scissors;

~ a small bottle of japanners’ gold size (to be

obtained from the oilman); one or two
bottles of various coloured varnishes made
in accordance with instructions following ;
a bottle of dull black varnish, and a little
marine glue.

The dissecting needles may be made out
of wooden pen-holders, as follows: After
removing the barrel, wrap tightly round the
end a few turns of strong thread or thin
bouquet wire to keep the wood from split-
fm% then take a common sewing needle and
push the point into the end as far as it will
g0, taking care not to split the holder ; now
pull it out, reverse it, and push the head
into the hole just made, and the dissecting
needle is completed. .

It is “well to have the needle pushed
in a way, as it is mnot advisable
for it to have too much spring, and it is also
useful, instead of having all your needles
perfeqtlﬁ straight, to bend the end of one
to a right angle, and of another to an angle
of about 45°. This is best done by heating
the end red hot, bending it to the required
angle, heating it aﬂm, and coolin sucildenly
by plunging in cold water or tallow. This
latter operation restores the steel to nearly
its original hardness.
tia'fnha camel’s-hair pencil needs no descrip-

The tweezers and vulcanite rings (cells)
should be obtained from the opticians.

A small pair of ordinary scissors will
answer p::uent,purﬂee but if small dis-

8C18SOrs are ug,ht, care should be
taken in choosing them that they will cut

remaining articles tabulated can be

e t':_lﬂ to the extreme point, otherwise
: theh almost useless for our purpose.

.ol from the opticians, but if it is pre-

red to make the varnishes at home, here
the recipes for them.

Sealing - Wax Varnish.—Made by dis-
solving as much sealing wax (any colour) in
methylated spirits as the spirit will take up.
If a f‘:a-.w shreds of gelatine are put in the
bottle as well, it will have the effect of ab-
sorbing any water with which the spirit ma
be adulterated, and will cause the varnis
to dry with a good bright surface.

Zinc White (Cement.—Dissolve half an
ounce of gum damar in one ounce of ben-
zine, and add white oxide of zinc until the
mixture 1s quite opaque.

Japanners’ Gold Size.—This may be used
either by itself or mixed with various col-
oured pigments according to taste.

Brunsunck Black.— Ordinary Brunswick
black makes a very good varnish for finishing
slides.

Dull Black Varnish.—Made by mixing
lampblack with turpentine. This varnish,
if properly mixed, should dry with a perfectly
opaque, dull black surface.

The zinc white and gold size varnishes are
the most reliable, as the sealing-wax varnish
is apt to shell off when it becomes very dry
and old, being too brittle, but 1t looks very
nice when newly put cn.

The turn-table is used for causing the slide
to revolve, and so facilitate the application
of the varnish to the edge of the cover
glass, and in choosing it you should see that
the slide holder runs true and revolves freely.
A turn-table will cost from 5s. to 21s., but
you cannot very well get on without one,
unless you are content to allow your work to
look “ {intchy.“ Those having an automatic
arrangement for centreing the slide are the
most convenient.

Having procured the few necessaries men- |

tioned ahove, let us proceed to work, and as
opaque objects are the most easily mounted,
and require the least preparation, we will
commence with them and suppose we have
to mount the wing of a small butterfly or
moth.

Opaque objects are, as a rule, best ex-
amined in their natural state, and without
any preparation except removal of all mois-
ture ; and as they are usually of some per-
ceptible thickness, to avoid pressure they
near]
raised cell. _

To make a cell, choose a ring of vulcanite
or glass sufficiently large to enclose the
object and of the requisite thickness; after
carefully cleaning a 3-in. X 1-1n. slip, cement
the ring to it at the centre with marine glue,
and when the cement has dried make the
inside of the cell black by applying to the
surface of the glass and the edges of the cell
a thin coating of dull black varnish. When
this is dry apply evenly to the top edges of
the cell a thin coating of japanners’ gold
size.

The slide should now be put on one side
for a few hours, under a glass shade or 1n a
place free from dust, in order to allow the

old size to become “tacky,” and when it
as reached this stage the cell 1s ready for
the reception of the object.

If the object, which I repeat should be
thoroughly dry, is just large enough to touch
the edges of the cell and the under side of
the cover, well and good, place it carefully
in the cell; but if the object is slightly
small, the least sensation of gold size, be-
tween the object and the bottom of the cell,
will have the effect of keeping the former
from slipping about and so getting injured
after the mount is completed. If gold size
has to be applied in this way, it is as well
to let it get mnearly dry before completing
the mount.

When all these instructions have been
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. . |
always require to be mounted in a

carried out, sclect a cover glass sufficiently
large to extend about halfway between the
inside and outside walls of the cell, and clean
it carefully with a fine cambric handkerchief.
I say cambric, because if a silk handkerchief
or chamois leather is used, electricity 18 set
up on the surface of the glass, and par-
ticles of dust are attracted, which 18 not
desirable.

The cover glass, when cleaned, should be
taken in the tweezers, warmed, and carefully
placed on the top of the cell, care being
taken that the edges adhere all round.

The slide should now be placed on the
turntable, and a thin coating of gold size ap-
plied to the edges of the cover glass, and the
whole should be allowed to dry. When drr,
another coating may be applied, sufficiently
thick to fill up the angle between the edges
of the cover glass and the top of the cell
walls, and this again may be nicely finished
off with coatings of various coloured var-
nishes, sealing wax, or other fit substance.

All slides should be carefully labelled as
soon as mounted, butitis often inconvenient
to do this at once on account of the varnish
not being dry. A good plan is to write the
name of the object in ink on the back of
the slide. This can be cleaned off after
the varnish is dry, and a neat label affixed
at one end to the face of the slide. The
label should state the name of the object,
where the object was obtained, date of
mounting, method of preparation, and name
of mounter.

Various modifications of the above method,
to suit different objects, will at once suggest.
themselves to the caretul observer; for in-
stance, the object may be too large for any
of the cells you have in stock. This difficulty
may be met by cutting a cell of a suitable size
out of a piece of cardboard of the requisite
thickness, and using a stluare or oblong cover
glass, instead of a circularone. Again, the
object may be of such a nature that you
may wish to have both sides of it displayed.
In this case you will, of course, proceed as
above, but omit to blacken the interior of
the cell, but you must be careful to choose

~a cell of the exact size required, as you will

not be able to use gold size to keep 1t in 1its.

| place if it does not fit.

|
!
|

Sometimes the object is so thin that all
vour rings will be too thick ; this difficulty
may be met by cutting a cell out of paper
with the help of gun wad punches; or a
circle of gnlg size of the requisite width
may be described on the surface of a glass
slip with the help of the turn-table, and the
object mounted in the cell thus formed. In
this case, all that is necessary after placing
the object in position is to gently warm the
cover glass, which will at once adhere, then
finish off in usual way.

If you have many objects to mount, the
best plan is to prepare a number of slides
by cementing cells to them beforehand ; but
great care should be taken that when the
cement isdry the rings adhere at every point,
so that there may not be the slightest chance
nf“air penetrating to the interior of the
cell.

You can always ensure the success of a
dry mount by taking care that everything
inside the celfis dry before the cover glass
is put on, and making sure that when the
slide is finished it is hermetically sealed. If
these two rules are carefully adhered to, you
need have no fear of mould appearing te
spoil your work. _ )

As mounting for the microscope requires
%reat nicety of manipulation, it may be
ound difficnlt at first, but this will soon
disappear by practice.
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AN IRON REBATE PLANE.
BY A FOREMAN PATTERN MAKER.

PURPOSE OF REBATE PLANE—WHY SKEW-MOUTHED
—EFFECT OF SKEW-MOUTH—PATTERN FOR
REBATE PLANE—CoORE BOX—PRINTS—MOUTH
—FILLING IN BLOCKS—DIMENSIONS—SPECIAL
REBATE PLANES.

HiraErTo I have treated only of those
Elanes which are used for working over

road surfaces, the planes being traversed
sideways at will to operate on any portions
of these surfaces. In another and larger
class of planes the action is entirely localised
in the direction of the breadth, so that they
remove a narrow zone of material only.
These embrace the rebates, rounds, and
hollows, fillisters, ploughs, beading, and
other planes. They constitute by far the
largest portion of the kit of a joiner and
cabinet maker, and are mostly made in
wood. The simplest of all is the rebate,
because it overates only on flat surfaces, the
irons of the other planes, the plough excepted,
being mostly of various sectional forms.
In few of these is the cutting action so good
as in the common bench

Ela.nea ; first, because they — [cms
ave single irons only, M o

and second, because in
many cases, as for ex-
ample in the moulding
planes, the proper cutting
action degenerates into
scraping at certain sec-
tions towards the sides
of the planes, where the
angle which the iron
makes in relation to the
sole, and which should
properly be normal at
every portion of the curve,
cannot be maintained.
Moreover, all these irons
are very slight in them-
selves, and apt to chatter
on their seats.

obtained, and the best results possible from
the rebate plane are secured.

A common 1ron plane is shown in section
in Fig. 1, the pattern in Figs. 4 and 5, and the
core box 1n Figs. 2and 3. In Figs.4 and 5, the
print, A, of the pattern is of the same thick-
ness as the width between the inside faces
of the casting. This print is
planed to gauged thickness
first of all, and upon it the
pleces, B, which are of the
same thickness as the sides
of the castings, are nailed.

forming a bedding for the lower end of the
iron which comes just above the bevelled
facet.

The filling in blocks shown at A &
(Fig. 1), made of any suitable hard wood
are fitted carefully in place, using red 1
to test the accuracy, or otherwise, of their

The thickness of these sides
when finished should be % in.
In the pattern they may be
y5 in., or a trifle more if it is
intended to plane the sides
in preference to filing them.
Before being fastened on,
the holes through which the
shavings have to escape are
cut out, and usually the top
edges are shaped to an orna-

mental outline, somewhat as
shown in the figure. Note the

contact. Before fitting
them, it will be necessary
to rough file the inside
faces of the casting, and
to check their parallelism
with internal callipers, to
be sure that the width at
the upper portion is not
less Eut of the two
shi thly greater than the
wigth lower down. As
in the previous examples,
see that the fit is perfect
everywhere, and also that
the bedding of the iron
on its seat, and of the
wedge on its iron, are

T

Y

It 1s to obviate some-

minish risk of choking
and chattering. The sec-

tion (Fig. 1) shows the

what the tendency of the
rebate plane to chatter

Fig. 2.—Core Box for Rebate Plane : Plan.

great breadth of the print,
which is quite double that
of the pattern itself, in
order to enable it to balance
the core properly, the pat-
tern moulding upon its side.
Being so shallow it is not
necessary to make any taper
1n the sides of either pattern
or print. If made dead
square, the rapping will
cause it to deliver freely.
This is a case where coring
out is quite necessary, be-
cause the deep and narrow
body of sand between the
sides would not deliver from

Pig. 4. —Pattern of Iron Rebate Plane : Elevation.
Fig. 5.—Ditto : Plan.

that it is usually made skew-mouthed. The
skewing is not great, but it has the effect
of causing the iron to sever the grain fibres
in detail, in the same way asa chisel when
tirected obliquely cuis more sweetly than
when it is thrust straightforward tﬁruugh
the stuff. Making the body of the plane
of metal instead of wood extra weight is

a pattern made just like its
casting, except by imparting
an extravagant amount of
taper thereto.

he actual mouth for the
iron cannot be cut in the
pattern, because it would not
mould properly. This must
be cut through in the casting, either with a
slitting file, or with a hack saw, and finished
by filing to the size required.

The core box (Fig. 2) is simply a rectangu-
lar open framed box having its ends grooved
into the sides in the usual way, and having
a plece, A, bridging across it to act as a stop
for the wedge, and also a triangular bit, B,
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Fig. 3.—Ditto : Section.

relative arrangements of
blocks, iron, and wedge
so clearly that further
explanatory remarks are unnecessary. =

f have not given many dimensions in this
instance, because the drawings are pro-
portional, and all measurements can be
scaled. An ordinary rebate plane is about
9 in or 9} in. long. The width for an iron
plane may range from 1 in. to 1} 1n. _

It is not advisable to exceed 1} in., nor 1s
it well to go below 1 in. in an iron plane;
though in wood we may go to } in. and { in.

In rebates, as in smoothing planes, 1t is
often convenient to bring the 1iron close to
the front, for the purpose of working right
up to a shouldered end. This cannot be
done in a plane made of wood, because of
the weakness of the short grain. . But such
a plane is easily made in metal. The one
here figured might be modified in such a
way, but usually the tool is made altogether
smaller. One of this special type will be
described in a future paper.

It has been advanced that no one who
can buy a tool will make one; but this is
by no means the case, as many a pro-
fessional workman will be found who will
not only make, but even contrive special
tools for special purposes. Moreover, the
methods of making tools described in this
and other papers on the subject are use-
ful as forming a stepping-stone to the art
of pattern making, which will eventually
be treated in a more comprehensive man-
ner.

perfect, in order to di-

e e e man e o R o
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SOME LESSONS FROM AN OLD

BUREATU.
BY DAVID ADAMSON.

(Continued from page 246.)

L

PREPARATION OF DRAWERS—FITTING DRAWER
FRONTS—TREATMENT OF W00D—DOVETAILING
oF PARTS—LAP DoOVETAIL—REASONS WHY—
IMPROVEMENTS IN WooD WORKING—FASTEN-
IN¢ DrawerR BorroMs—PrLain BorroMs—
MuNTED DRAWER BoTroMs—WHY DRAWER
BACES ARE NARROWER THAN FroNTsS— CoOCK
BEAD—STOPS—FITTING LOCKS—EKEYHOLES—
PLATE ESCUTCHEONS — PLINTH—CONNECTION
oFfF END PIECES — CLEATS FOR PLINTH —
MovuLDINGS—BLOCKS.

THE work, so far as it has gone, may be
glued and fitted up now ; indeed, it will be
better that it should be before preparing
the drawers. These will require some de-
ee of expertness, though what may
lacking in this respect may, to a

course, the object of the dovetailing is to
keep the parts together in the best possible
way. The question then is in which direc-
tion, or where is the greatest strain on a
drawer. The answer can only be that it
1s on the front, for on opening, it is that
which is pulled. If it were loose it would
come apart from the remainder. The same
%thes, though in a less degree, to the back.
We therefore discover from theory, why it
1s that experience has shown the best way
to fit a drawer together is by dovetailing
the parts so that a backwards and forwards
pull will not separate them. A lateral pull
on the two sides would soon do so, for there
1s no resistance offered in this direction,
except that caused by glue ; but then, again,
no great strength is required, for the strain
cannot be so great as on the back and front.

Never thought of that ! No, perhaps not,

great extent, be made up by careful-

ness in every detail. Anyhow, a -
drawer is not the easiest thing to

make if it 1s to work well and satis- —

factorily ; and though it may seem

for improvements may be listened to with
respect, unless experience shows them
to be faulty in themselves; for though
they are not very common, improvements
are sometimes made. I saw one the other
day in a piece of furniture on which it
might fairly have been supposed ingenuity
had exhausted itself long ago. No, it is not
a patent, and 1 may tell you some day what
it was, but as it has nothing to do with the
bureau, it does not concern us at present ;
not, at least, further than gently reducin
the shock 1t may be to some, when I teﬁ
them that the style of fitting the drawer
bottoms in the old bureau will not be re-
commended for the present day workers.
In it the drawer bottoms are fastened under-
neath the sides and back, and against the
front. The grain, moreover, runs from back
to front. The consequence 1is, that in several
places the bottoms have split, al-
though —think of it, unreasoning
admirers of the antiquated—in the
“good old times” workmen never—
no, never—used anything but seasoned
stuff. Nowadays 1t 1s considered best.
to let the grain run from side to side,.

such a simple piece of work, the man & and to make due allowance for any
' who can construct one perfectly may, ST _ _ \ jossible shrinkage. So that if the.
: without vanity, consider himself a *’?"’57 /’ / ///j/ J//// _,«.:- / \.,-. F ottom does contract, 1t shall do so
| Is_kﬂled mechanic. Let the drawer %//%/% / // f #% \\x ; 7))  Without detriment to the efficacy of
- ronts be fitted very tightly to their /?/gﬁ’/ D22 227 28 iziz4  the drawer.
} places before making the drawers, Y777 Fig, 18 \\ This may easily be managed by

and in particular see that they are a

: e : . fitting the drawer bottom into grooves.
| little too full in width, if there is the

in the sides, similar to Figs. 10 and 11,

smallest doubt about the wood being
perfectly well seasoned, for if wood is
cut exactly to width, and afterwards
shrinks, the drawers will not fit well.

It 18 by no means a bad plan, in
order not to run any risk, to let the
wood stand for a day or two in some
warm place before it is fitted. I
would say that it should be placed
near a fire, were it not that other
risks are incurred by so doing, unless
care be taken, and judgment used in
turning the boards about, so that all
parts are equally and gradually
warmed. If this is not done, the
boards, through drying more in one
part than another, will probably twist
and bend. If carefully watched this
should not occur, and, in case of
bending, it will be well to know that
the hollow will be on the side nearest
the fire. This arises from the wood
nearest the heat shrinking most, so
that the bend, if taken in time, may
be counteracted by merely reversing
the sides. The sides of the drawers may
also be submitted to the same treatment ;
but whether they are or not they must be
cut to fit very tightly ; a rub with the glass
paper will soon ease them sufficiently after-
wards, if they don’t run easily enough.

The front, ends, and back of each drawer
are dovetailed to each,other, in the way
that may best be explained by reference to
any ordinary drawer. In fitting the sides to
the front, what is known as the “lap” dove-
tail 18 used. With it the ends are sunk in
the drawer front, so that looking at this
from the front no joint is perceptible. The
back is fitted with the ordinary dovetails
into the sides. The question may occur to
the mind of the novice in drawer making,
whether the pins (the dovetails) are to be
formed on the ends, or on the back and
front, or even whether it matters which.
In this, a8 in most other construction, there
s a right and a wrong way, and we can
easily Jud? for ourselves which is the
proper method in the present instance. Of

! ;',..r... / r;’ 7

_

Fig. 12.—Fitting of Drawer Bottom. Fig. 13.—Back of Drawer,
Figs. 14, 15, 16.—Beadings for Drawer Fronts.
Cleat. Fig, 18,—Section of Plinth Fastening,

for we do so many things correctly by force
of habit, that one is apt to lose sight of the
fact that some one in far-off times perhaps
must have pondered even on the right and
the wrong way of making such a matter-of-
fact article as a drawer. Did the man who
first promulgated the now accepted method
of fastening a drawer together meet with
ﬂl;]:upusitinn from his fellow-workers? Did
they look upon him as a dangerous cha-
racter, who, instead of being content to
follow his forefathers, was always bothering
after some new-fangled idea ? Did the anti-

quarian of his time think he was not a true |

“art worker,” because he actually had the
audacity to fancy that he could improve on
old forms? I wonder. FProbably he met
with much the same kind of reception that
one does now from a certain class of patrons,
as they like to consider themselves, of art,
when one advocates new and modern im-
provements.

Even in such a venerable handicraft
as that of the wood worker, suggestions
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Fig. 17.—

| PGEEJ X .
" used in ordinary workshop parlance, an

but as the groove to a certain extent
weakens the drawer side, as well as.
for other minor considerations,another:
plan 1s preferable and commonly
adopted. In it the groove is run in a
separate piece of wood, which 1s after-
wards glued to the drawer sides, and
the drawer bottom subsequently

ushed in. Fig. 12 explains this more.
Fully. Asin the preceding illustration,
A and B represent the side and bot-
tom, while ¢ shows the grooved slip.
This may be about 1 in. wide, 1-in.
stuff. The edge within the drawer is
usually rounded off for the sake of
neatness, and the lower edge is level
with the bottom of the drawer side.
This grooved slip runs the whole
length of the end or side. It 1s a
good plan to cut a groove also in the
drawer front, into which the front.
edge of the bottom may be pushed, as
otherwise the least contraction will
leave an open space between the bot-
tom and the front. Another hint that
may be useful in connection with drawer
bottoms is this :—Do not cut them off too
bare at the back ; let them project a little,
and don't put any nails through them into
the back, at any rate for a time ; or if they
fit so loosely in the grooves that they must
be fastened to the back someway or other,
let it be with screws, which can easily be
withdrawn, and not with brads hammered
in. If this precaution is taken, the groove
along the front may be omitted, though it

' 1s never objectionable, and may often be

serviceable.

Plain bottoms, such as have been described,
do very well for short drawers, but when
these are of any considerable length, such as
the long drawers in the bureau, 1t is better
to have a ‘““muntin,” as it is called. I am
not sure about the orthography of this word
as it is not a common one in literature, and
I have failed to find it in any dictionary, of
which I have looked into several for the pur-
It is, however, given phnnetiﬂaﬂg as

as
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spelled by cabinet makers when writing for
their craft, so that it will be well under-
stood by those who are familiar with the
construction it indicates.

A munted drawer bottom consists of
three parts, the muntin itself and two
others. The muntin is merely a piece of
wood acting as a stay for these, and extend-
ing from &\e front of the drawer, where it
1s fastened, to beyond the back, underneath
which it is secured. Its width may be from
3 1in. to 4 in., and its thickness 1 in. Along
each side edge a groove of the same width
as that in which the drawer slips is to be
ploughed. A recess is cut at the bottom of
th aufra.wer back, equidistant from each end,
for the muntin to lie in, so that the grooves

shall be in the same plane with those in the
slips and front ; or, instead of cutting a space
in the drawer back for the muntin, this is
cut down or rebated as far as the top of the
Ernﬂve, and then secured underneath the

ack. Each method has advantages peculiar
to 1t, but the latter is the one generally
adopted. The other pieces of wood are of
the usual thickness of drawer bottom stuff,
and 1t will be unnecessary to do more than
state they are pushed into the grooves as if
there had been no muntin.

The reason why the drawer backs (Nos. 34
and 35) are stated in the list to be narrower
than the fronts (Nos. 6 and 9), will now be
apparent, for the boitoms are fitted under
them. Fig. 13 shows a corner of a drawer
seen from behind. It will be noticed that
the top of the back piece is shown lower
than the sides. This generally is so, but it
1s not of importance that it should be, unless,
perhaps, a trifle, just to be sure that it is not
above the level of the sides. These, it will
also be noticed, are slightly rounded at the
top corners for the purpose of giving the
-drawers an easy entrance. The bottom
-corners and outside edges may also be
rounded for the same reason, though it is
not necessary if the upper ones are done. It
wil].[ however, be well to rub the upright
-angle down a, little with glass paper, not too
much, but just enough to allow the drawer
‘to enter easily. The drawers as described
are perfectly plain, withont even a pretence
at ornamentation, although Fig. 1 indicates
a bead round each. This bead is represented
on a larger scale in Fig. 14, which shows it
to project a little in front. It is known as
the “cock ” bead, and though rather out of
-date, there is no reason, except on fashion-
:able grounds, why it should not be as popu-
lar as ever it was. It is, indeed, one of those
-details of finish which, though temporaril
neglected, never seem altogether discarded.
‘To make it, a shallow rebate is cut all round
the drawer front, usually as far back as the
«dovetails, on the ends and thickness of the
front on top and bottom. In this rebate,
and filling it, the piece forming the bead is
glued or fastened with glue and a brad or
two. The front edge is rounded, as it may
easily be with ordinary appliances, for
though there is a specially constructed tool
for the purpose it will not be worth any one’s
while to get it, unless he wants to make a
great number of “cock beaded ” drawers in
the shortest time. The corners of the beads
are mitred (see FLT 15). Another bead, and
one perhaps slightly easier to form, equally
suitable as the other, though not so often

made use of for oak drawers, is shown in
Fig. 16. The principal difference is that it
does not project beyond the drawer front,
and consequently only one edge is rounded.
Neither of these beads should be too thick ;
¥ in. is quite enough. There is, of course,
no necessity why the beads should be used,

their only object being to relieve the
drawers from absolute plainness, and, after
all, 1t may be open to question whether they
are worth the labour involved by them.
Now, to prevent the drawers being pushed
too far in, for I assume that they do not
extend quite to the back of the bureau, and
when quite in they should be level with the
rails between them, or the merest trifle within
them, unless beaded as in Fig, 16, when they
should project a little, just the extent of the
l‘ﬂuudeé wedge, some kind of stop will be
wanted. These can easily be made of a thin
piece of wood bradded to the rails, so that
the fronts of the drawers catch against them.
Usually a couple of stops are placed for a
drawer—one near each end, ancI), of course,
clear of the drawer sides. Their exact posi-
tion caneasily be ascertained by measurement
and experiment. Thus, if the drawer front is
exactly 1 in. thick, and it is, when in, to be
quite flush with the rail, the front edge of
the stops must be just 1 in. back on the
bearer.

Locks may be fitted to the drawers any
time after the stops have been placed, or,
indeed, locks nmykbe fitted as soon as the
drawers have been made, only the holes for
the bolts cannot be accurately cut till the
exact position of the drawers when shut is
known. These holes, of course, are cut into
the under sides of the bearers ; but, per-
haps, before mentioning them, I should have
said something about fitting the locks.
These must be sunk so that their backs and
tops are level with the wood to which they
are attached. Nothing looks worse than a
lock too deeply sunk, especially on the top
of the drawer front, and it is a fault that is
easily avoided by a little care. If too much
wood has been cut away, the lock may easily
be got to a proper level by packing with a
thin slip glued. Be careful not to make the
opening too wide for the lock, though, for
this is a mistake not so easily remedied.
The best way to do so will be to cut the space
out clean, fill with a block glued in, and fit
the lock afresh. Now a place for the bolt
will have to be cut in the bearer above each
lock. Its exact position may be ascertained
by measurement, but a simpler plan will be
to blacken the top of the bolt with a little
5115 black and glue say, then, when the

rawer 1s 1n place, shoot the bolt, of which
an 1mprint will be left where the hole is to
be made. Of course, the blacking, or what-
ever it is, must be wet, or no imprint will be
left on the bearer. The hole may be cut
with a small chisel of the ordinary shape,
though there is a contrivance, a kind of bent
chisel, made especially for cutting holes in
similar positions. It is, however, not often
seen. Perhaps I ought to have mentioned
something about cutting the keyholes,
though really the only thing to be said about
these is that they should be neatly formed
if the ordinary thread escutcheons are to
be sunk in them. In case, however, this
18 beyond the skill of the maker, he may
be pleased to know that he can hide any
unshapely keyholes by plate escutcheons,
which are pileces of brass made to screw
on to the drawer front, and having an open-
ing to pass the key. The bulk of the burean
is now done, and those who have managed
thus .far will find the rest comparatively
simple, though, in point of time, it may
take as long. There still remain the plinth
the writing lid, the small fittings inside, and
the back to be attended to. It 1simmaterial
in what order they are done, but perhaps that
Just given will be as convenient as any.

The IFlint.h may, therefore, be described
first. This should be of 1-in. stuff for the

The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com

ends and front, which may be either shaped,
as shown on Fig. 1, or left plain. The ad-
vantage of the shaping outisthat the feet of the
writer do not knock against and bruise the
front of the plinth, as they are apt to if it is
left solid, and perhaps it is more pleasin
to the eye. In length the plinth shoul
measure about 14 in. more than the extreme
length of the bureauabove it, and %in. more
than the width of the ends ; in other words,
1t will extend #in. beyond the upper portion
of the bureau, in front and at each end, the
ends of the side pieces being tlush with the
rest of the job behind. The front and ends
may be dovetailed together, the pins being
cut in the front pieces. A very much neater
way, however, will be to mitre the corners,
and fasten them together with the mitre
dovetail. This joint, however, as already
intimated, may not be convenient, and a
plain mitre, though sightly, would not afford
the necessary strength. This may, however,
be gained without any dovetailing, by simply
glung & block on the inside of the angle.
All that 1s required is that the block should
be rectangular on two of its sides, and that
these should be glued one to an end, and the
other to the front piece of the plinth. The
block may be one to two inches wide on
each face, and if made triangular in section
1t will be an easy matter to further strengthen
the joint with one or two screw nails driven
through it into the plinth. The length of
the block, of course, cannot be more than
the width of the plinth pieces, and it should
not be much shorter.

Somewhere near the back connect the two
end pieces by another of the same width.
Pine will do very well. It must be slightly
shorter, as it is to be dovetailed in the same
manner as the drawer bearers were—i.e,,
a groove shaped to fit it must be cut across
the end picces of the plinth, or it may simply
be nttau}md by gluedp blocks such as those
mentioned for the front corners. The result
will be a frame, some 4 in. deep, say, with
the back three or four inches within the
ends. The remainder of the burean will
stand on this, but no provision has been
made for fastening the two parts together.
There are at least two ways by which this may
be done in a thoroughly workmanlike man-
ner, and a good many more, which, though
in practice may be found suﬂiclently eflica-
cious in the hands of skilled workmen, can-
not be recommended to the amateur. In
one of the two methods which he should
adopt if he wishes to avoid all risk of some-
thing “going,” pieces of oak, or whatever
the bureau 1s of, are laid on the frame of the
plinth. The thickness of these does not
matter, though they should hardly be less
than # in., still if this is not convenient } in.
will do very well. They should not be less
than 2 in. wide, and each piece should be,
as long as that on which it 1s placed. The
outer edges should be level with the outside
of the plinth, so that they hang over on the
inside 1 in. or so. The ends should be
mitred to fit each other, and when this is
done these pieces should be fastened by glue
and screws to the other part of the plinth.
There 1s now a rail through which screws
may be put into the bottom of the bureau ;
but remembering what has been said about
the undesirability of rigidly binding cross

rains together, it will be seen that screws
fur screws and glue) can only be used 1n
ront, as if the ends of the plinth were to be
fixed to the bottom in the same way, this
latter would have no freedom in case of
shrinkage. Still it is necessary that the
ends should be fastened, and it may very
simply be managed by a couple of cleats to



T

—

- Ee e e s

4 gt . - w— -k P ——— -
AR T

- out of boxwood or ebonite,

Work—July 20, 1889.]

BURGIAR A LARUMS.

279

each, one near the back rail, and .the other
midway between the front and it. The
exact s1ze of these cleats (Fig. 17), or blocks,
is not important, but as some 1dea 4 1n.
long X 2 in. wide may be stated. The
depth of the piece cut out should be the
same as the thickness of the top rails of the
plinth, so that when the cleats are screwed
to the bottom of the bureau they will hold
the plinth to1t. : ' _

This being done, the moulding also mitred
may be laid on and glued to it. In
adcﬁtiun the front moulding may be glued
to the pine bottom, the edge of which 1t
should cover and hide the joint with
the oak bearer above it. Be careful not
to glue the end mouldings except to the
linth, and if there is any fear of them being
nocked off, or the glue giving way, a screw
or two driven in on the slant from below
will prevent any injury of this kind. The
section of the completed plinth, with its
attachment, is shown by Fig. 18 ; A and B are
the end and bottom of the bureau; ¢, the
lower part of plinth ; D, the upper part hang-
ing over underneath the bottom, to which 1t
is held by the cleat, E; and F is the moulding
planted on to the plinth outside. If de-
sired, a piece similar to D may be fastened
on the back rail of the plinth, and if the
bureau i1s made much larger, perhaps it
will be as well to do so, securing it to the
bottom by cleats, which should allow 1it, or
rather the part aimve, sufficient play. Ina
bureau of moderate size, however, such as
the present, this extra labour need not be in-
curred. In the other method alluded to, the
pleces, D, may be omitted, and their purpose
serrecf_ by blocks glued inside the plinth, and
fastening it to the bottom. Those in front
may be glued, but those along the ends
should be fastened by the cleats. No object
could be served at present by giving other
methods, as the latter is as simple as
possible, though not quite so good in all
respects as the former ; it has some advan-
tages to recommend it, and with fair work-
manship and sound, ciry wood it is reliable
enough for ordinary purposes.
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BURGLAR ALARUMS:
How to Make, Work, and Maintain.

- BY GEORGE EDWINSON BONNEY.
(Continued from page 180.)
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THE YOKE—THE BoBBINS—THE CoILS—THE ARMA-
TURE—THE ARMATURE SPRING—THE (CONTACT
PILLAR AND ScRew—THE HAMMER—THE
GONG AND IT8 PILLAR—THE RELAY.

The Yoke—The yoke of the magnet is the
piece of metal to which the cores or legs of
the magnet are attached. This should be
either made of iron entirely and the legs
fixed to 1t, or the two legs must be connected
by a strip of soft iron. A short piece of
angle iron of the right dimensions to suit
the size of bobbin to be mounted on the
legs will make a good yoke, since it will
serve as a bracket as well. On reference to
Figs. 4 and 5 (page 179), it will be seen that
the yoke isattached to the metal frame, and
is made to fulfil a double purpose. It forms
an angle, one side of which serves the purpose
of a Iimﬁa, whilst the other forms a lug to
which the armature spring is  attached.
Some magnetic advantages are secured by
arrangement.

ns,—The bobbins for the cores
I magnets are ’*llx‘iua.lly tur:gd
_ ey are made
as thin as the strength of the mit»erial will
', and attention is paid to the

£

., thinness of the body, the best effects being

obtained in an electro-magnet when the
insulated coil of wire is as close to the core
as 1t can be brought. This consideration
will also determine that the bobbins should
fit the cores in every part. Should the
workman make a slip and the bobbins go
loosely on the cores, the space must be filled
with a slip of thin paper wound on the
cores and the bobbins titted on this.

T'he Couls.—The wire for the coils of an
electro-magnet should be of pure soft copper
perfectly insulated with a sih; coating. The
wires generally in use for electric bell
magnets are coated with green silk, and
thus have an attractive appearance. The
silk coating must be without a break in any
part, that 1s, we must not be able to see the
copper wire beneath. Should a bare place
be seen whilst winding the wire on the
bobbin, stop winding. and cover the bare
spot with a thread of silk wound around
the wire. If this is neglected, and two such
bare spots on two different layers come
together, the coil will be short circuited,
and a portion of the magnetic effect of the
current be lost. The bobbins may be
wound with wire in a small lathe, but a
little experience will be needed before a
strange hand can wind the wire on regularly.

If, however, the bobbin, reel, or spool of
wire is placed on a piece of iron wire where
it 18 free to run around, and held in one
hand at a distance of about a foot from the
bobbin to be filled, the wire will go on in
coils side by side and almost guide the
hand, if this is allowed to follow ,its course.
A fold of white tissue paper between each
layer of wire enables the winder to guide
the wire with exactitude. The bottom end
of the wire placed on each bobbin must
first be brought out through a small hole
bored in the end of the bobbin, or laid in a
small nick made in the edge of the end, and
some 8 inches of it coiled around a small rod
to form a helix. This will serve as an
elastic connection between the two bobbins,
or to connect the coils with any other part.
The bobbins should be quite filled with
wire, and the top ends secured by a string
of silk to keep the wire from unwinding, or
the ends passed once or twice around the
last fold and then drawn tight. The top
ends should also be coiled on a rod to form
a helix. When this is done, the bobbins
may be slipped on tight on the cores, and
the two bottom ends of the wires connected
together. To do this, lay bare the copper
by stripping off half an inch of the silk
insulation, clean the bare copper with a bit of
emery cloth, and twist the two ends tightly
together, These may be soldered to ensure
good contact, but this is not always done.

The Armature.—This must be made of a
strip of soft iron, as soft and as well annealed
as the iron in the cores of the magnet. The
size of this strip must be proportioned to
the diameter of the magnet coils and their
distance apart. It should be long enough
to come to the edges of the coils, and wide
enough to cover the cores, whilst it should
be thick enough to hold the hammer shaft
inserted in one end. A good size for a
4-in. bell is 2in. X fin. X 5% In. This
piece of iron must be filed up smooth and
true. In one end drill a small hole and tap
it to take the screwed end of the hammer
shaft; at the other end, in the positions
shown A, B, in Fig. 16, drill and tap two
small holes to receive two small iron set
screws, These last are intended to hold the
armature spring shown at Fig. 19.

The Armature Spring.—This may be made
of spring brass, German silver, or steel. Its
length and width are determined by the
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dimensions of the armature, but it must be
long enough to extend from the lug, s, Figs.
2 3, 4, anﬁ 5 (page 180), to the contact or
break pillar at . It should be just stiff
enough to bring back the armature to the
contact screw sharply after the bell has been
struck, but notsostiffastorequirealotofextra
battery power to work it. T'wo holes must
be drilled at A, B, to receive screw studs for
holding 1t to the lug, s, and two holes at
¢, D, to receive screw studs to attach it to the
armature. At g, another small hole should
be bored to receive the tip of a bit of No. 20
B. W. G. platinuin wire to form (when
riveted to tlm spring) the contact speck of
the spring. If the armature is intended
to be used with the form of relay trigger
shown at Iig. 21, two small holes must
be drilled and tapped on its upper edge
to receive a couple of screw atmlla to hold
the bent strip of brass shown at Fig. 20.
In the form of relay trigecer shown at Fig.
25, this i3 not required, since the hammer
shaft i1s made to carry the catch for the
trigger of the relay. Neither 1s 1t required
where the bell is to be used with an in-
dicator relay.

The Contact Pillar and Serew. — This,
with its accessories, is shown at IFigs. 22, 23,
26, and 27. The pillar should be turned down
out of 1-in. brass rod, the top part above the
foot should be §in., and the lower part
1 in. The lower part, or tang, of the pillar
must be screwed to receive the hexagon nut
(Fig. 26), or to be screwed into the wood
base. DBoth methods are adopted by makers,
but I give the preference to that wherein
the pillar is secured to the frame by a nut
beneath the base, as this prevents shifting
of the pillar. When thus formed, a recess
for the nut is cut with a brace bit beneath
the base, the connecting wire is carried into
this recess through a small hole, and the
end secured to the tang of the pillar between
the nut (Fig. 26) and the thin brass collar
(Fig. 27). As the tang of this pillar will
pass through the hole, p, in the metal frame,
and the pillar must be insulated from the
frame, we must turn a collar to the shape of
Fig. 22, out of boxwood or ebonite, and fit
this to the tang under the foot of the collar,
as shown by the dotted lines at Fig. 23.
The upper part of the pillar carries a contact
screw to connect the pillar with the arma-
ture spring. This screw 1s made of brass;
diameter of screw } in., length £ in., fur-
nished with a milled head. A small hole
should be bored in the tip of this screw,
into which a platinum wire must be fitted
to form contact with the platinum speck on
the armature spring. Platinum 1s used
because the electric spark which passes at
this point when the bell is ringing has very
little effect on this metal, whilst it will
corrode or burn away most other metals. A
hole must next be bored through the pillar,
about £ in. from the top, and tapped to
receive the contact screw. The top of the
pillar down to this hole should then be slit
with a thin circular saw, a fret saw, or a
hack saw. Across this slit, transverse to
the contact screw, near the top of the pillar,
bore a small hole, and tap it to receive a
small steel screw. 1 will now explain the
object of all this. The contact screw must
be nicely adjusted to ensure the best ringing
action of the armature on the bell. en
the exact position of this screw has been
obtained by practice, we must secure it there.
This may be, and 1s often, done by using
lock nuts on the screw, but as even these
shake loose under the intense vibratory
action of the armature, it is found best to
tighten the screw by clipping it in the slit
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by means of a transverse screw. By this
means, also, the wear of the threads may be
taken up.

The Hammer.—The hammer of an electric
bell is merely a small disc of brass, or ball
of brass, secured to a shank or shaft made
of hard iron or brass wire. The disc shape
of hammer 1s shown at Fig. 17, but there
are several other forms, including one in the
shape of a small brass marble. A small
hole 1s drilled in the hammer head and
tapped to receive the screwed end of the
shank, then screwed on tight.
secure the head in its right position with a
drop of solder in addition to the screw, to
prevent. the head shaking loose (as it some-

1t 1s well to |

part may be screwed into the base and
metal frame, or secured by a nut beneath
the base as the contact pillar is fastened.
The top part passes through a hole in the
centre ufp the gong, and is then secured to
it by an ornamental brass nut or head
(Fig. 24).

The Relay.—This is an important part of
a burglar alarum system, since it prevents
the intended burglar from stnp;lnng the
ringing of the bell by cutting the line wire
or quickly closing the door. Without a

relay the bell might be stopped, but when a
relay is in circuit the bell wi[ll go on ringing,
although all the main line wires are cut, until
the local battery is switched off from the

m
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I

1
|
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platinum wire to form contact with another
lece of platinum on a contact pillar, I
have not sketched this pillar, as it is similap
in form to that shown at Fig. 23, only much
shorter (% in. from top to base), whilst the
collars and nuts are also the same. Fig. 25
shows another form of trigger to be used on
the base of a bell as a relay. Further
details of this will be given in another paper
together with a sketch explaining its action.
It 1s made of brass, shape and size of sketch,
and 1s fitted at the small end with a steel
pin, which en%uges with a catch soldered to
the hammer shaft of the bell.
In my next paper I hope to show how to
put the various parts together to form a

Fig.11.—Pivot Pillar for Trigger.

Connected. Fig. 18.—Bell Pillar.
—Insulating Collar for Pillar.

Fig. 26.—Brass Nut, Fig, 27.— Brass Collar.

times does), and so getting this part out of
its Erﬂper position. The shank is secured
to the armature in the same way as it is to
the hammer head. Wire of No. 11 or 12
B. W. G. may be used for the shaft. The
exact length cannot be given, but must be
found by measurement to ensure the head
striking-the bell in the most advantageous
1manner.

~ The Gong and its Pillar.—The bell itself
1s generally distinﬁuished by the name of
gong. Klectric bell gongs are now a speci-
ality, and are sold for this purpose nicely
polished and plated with nickef at prices
ranging from 1s. 6d. to 7s. each, according
to size. The pillar to support the bell may
be made out c:?a. 24 to 3 1n. length of £ iron
rod, turned at the ends, and screwed as
shown at Fig. 18. If made thus, the bottom

Fig. 12. —Magnet attached to Yolke.
Magnet Core, Fig. 15.—Bobbin Wound with Silk-Covered Wire.
Fig. 19.—Armature Spring.
Fig. 23.—Contact or Break Pillar,

Fig. 16.—Iron Armature.

bell, and this can only be done close up to
the bell itself. Several forms of relays are
In use, some attached to the bell base itself
and named automatic relays, others on
separate bases apart from the bell. Fig. 21
shows a form of trigger employed on a relay
attached to the bell base. It is made of
brass, exact size and shape of sketch. A
hole is drilled at A, and countersunk on both
sides. This receives a cord to pull the trigger
with when about to set it. Another hole is
drilled at B to receive the set screw which
attaches the trigger to its pillar, shown full
size at Fig. 11. At ¢ a small hole is drilled
and countersunk on both sides, to hold the
end of the spiral spring which pulls the
trigger back when it is released from the
catch on the armature. At D another small
hole is drilled, and into this is fitted a bit of

The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com

AHI R

Fig. 26.

Fig. 13.—Binding Screw : Telegraph Form. Fig. 14.—Wood Bobbin for Electro-
Fig. 17.—Armature, Spring Hammer, and Shaft
Fig. 20,—Brass Catch for Trigger of Relay. Fig. 21.—Trigger for Relay. Fig. 22.
Fig. 2¢.—Nut for Top of Bell Pillar. Fig. 25.—Another Form of Relay Trigger.

bell, and also explain the action of the
automatic relay employed on this ‘class of
electric bells. '

+ o

A FOLDING SCREEN IN EGYPTIAN
TRELLIS WORK.

BY C. H. OZANNE.
L

TaoucH the screen illustrated is scarcely
adapted for the usual purpose, that is, to
shelter a portion of the room from draughts
or observation, it forms a very striking
piece of furniture in a drawing-room. To
get the full benefit of it, it should be stretched
across a large window, so that the light
behind it shows up the pattern effectively.
If it is desired, a very little trouble will
make 1t useful as a screen. Serge or any
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other  material
desired can be
lightly tacked on

one side, the
colourinharmony

with thu_ rest of
the furmiture of
the room.

The workman-
shipissimple and  (__
bold. As 18 seen

in the sketch, it
consists of three

folds hinged to-
gether, Fach fold

15 like the others,
with the excep-

tion of the centre, Fig. 1.

Fig. 1.—Details of Work In Lower Half of Body of Screen (half slze).
Fig. 3.—Detalls of Work in Upper Hall of Body of Screen (half slze),

which has a re-
cesd.  This recess
generally holds a
water - bottle  of
porous clay, which, by the constant
m’nrnrﬂ.tiuu that gocs on upon its
surface, keeps the water within cool.
Asin England thirst is not the con-
tinual misery that it is in Oricental
climes, a vase would naturally re-
place the wator-jar,

The sereen measares 5ft. 44 in. in
height, and cach fold 2 ft. 2 in. in
width. I do not think it is neces-
sary to give the dimensions of cach
panel, as they can be taken off the
sketch, Fig. 5; and there is no
necessity to keep to any special
measurements, as the joinery of the
sereen 18 very clementary., Each
fold consists of a framework 17 in.
wide, and a little over 1in. in thick-
ness,  The inner edges have o
simple monlding  run on then.
Within these are the panels shown,
made of frames mitred at the eor-
ners, and moulded slightly by way
of ornament. A brace runs across
the fold to strengthen it ; it is of
the same pattern as the frame of
the panels. The general bhody of
the sereen is filled up with trellis
work shown in Fig. 3, that is, the
n]:ﬁu:r half ; the lower half is of a
rather coarser pattern, like Fig 1,
only that the intervals hetween the
!n:ﬁ:ﬂlﬁ are plain_cylindrical strips.
Fhe detail of the trellis work in
the panels is shown in Fig. ¢, in

Flg. 2. -
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which 14 given
the mode of join-
ing 1t together,
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Flg. 2. - Knohd at Angles of Recess,
Flg. 4.- Bmall Panels in Back of Recess.

bars run the
shortest way
ACTOSS Ny spiee,
S0 s to rive the
greantest rigidity to the wholie, The
trelhs 15 tirned ant of wood abwnn
i 1 Thf"'u‘, o that the beads llill#-
flat e lops as shown i the
sketeh, Tt would be Lo too heavy
ib the heads were complete globies
OF the s1z2e spven.

The panels are held o position
simply by the solid bars of the
frellis work dnserted in the edges ol
the Trames, o rmnning  to the
Lramework of the sercen o whiels
the other end 15 mserted,

selore turning a bar into a strip
of heads and mtervals it should bLe
marked ofl accurately, so that there
may  be the required namber of
e .'III|| iHl!‘I"l..'t[r;. It I-. oL neees-
sary for the ends to he complete
beads<,  Naturally all the bars must
lll' -'J“;':".

The folds wonld each, of conrse,
have to be bnilt up from the centre,
begimning with the panels, and finally
fracming all up in the ontside frame-
work, which 1s mortised tocether,

The small reeess 15 formed of two
preces as i Fige, 70 which act as top
and hottom.  On this are fastencd
strips to form the sides, The length
ol these sides depends upon the size
of the opening which forms  the
month ol the reeess,  Fach side 14

Fig. 5.—Perspective View of Folding Screen in Egyptian Trellls 'L oul, and panels are let in. i

Work.

Fig. 6, —Detalls of Work in Panels of Screen (full size),
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Fig. 115 shown some of the trellis,
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which fills in the centre part of the side ;
above and below are little panels filled in
with Fig. 4. The rough sketch in Iig. 8
will explain.

This little cupboard is hung on at the
back of the opening by hooks, as it must
come off when the screen is folded. In
front, the top is ornamented with a piece of
wood cut into a dome shape, and on each
side is a little turned pillar, and a third at
the bottom. The top of the cupboard, as
well as the bottom, is finished off by little
knobs (Fig. 2) inserted at each angle.

The pattern of trellis work described 1s of
the simplest. It can, of course, be made
more ornamental, and more intricate, but in
so large a piece of furniture any delicate
work would be out of place, and, in the
constant moving that it is necessarily sub-
jected to, it would get chipped and shabby.

As for material, stained beech is generally
used for the bead work and pine for the
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frames. Walnut would, of course, be more
expensive, but would make a handsomer
article. :

It will be found necessary to dust the
screen frequently, and, as the domestic
duster will not reach the interstices of the
trellis work, a tooth brush will be found
convenient. If walnut is used, it can be
polished with a paste of beeswax and tur-
Eantme, and can be kept bright with a stiff

rush and.the addition of a little of the
paste occasionally.

This screen is much admired, and fills up
the room conveniently, for it can be fitted
into any unoccupied part, and when neces-
sary folded up out of the way. It hides any
great expanse of bare wall, without appearing
to do so, for you can see through 1t ; but,
as a matter of fact, the eye is arrested by
the pattern, and does not travel beyond the
screen. It is not so high as to hide pictures
hung at the ordinary height.

HINTS ON HOLLOW WORK IN SHEET

METAL.
BY OPIFEX.

i

TeE making of cups and other vessels, and
the forming of hollow work of any kind, is
a most useful and interesting branch of
sheet metal working ; the silversmith and
the plumber are equally interested in it,
and the irrepressible amateur, who is
anxious and ready to attempt anything and
everything, should know how it is done.
Suppose it is required to form a cup- or
saucer-shaped article, e.g., such a thing as
the mpFer cup in an ordinary pair of scales,
or the hemispheres which, joined together,
form the ball of a cistern cock, there are
three methods to choose from. 1st, the
article may be stamped ““at one fell swoop ”
by machinery, involving considerable power,
and, therefore, much expense ; 2nd, 1t may

| be “spun” in a lathe ; and 3rd, you may do

what you want with a hammer. -

I take it for granted that the reader will
elect the third and simplest method, which
1s also the most artistic.

The tools and appliances required are a
hammer, a vice, ang a round surfaced anvil,
with shank ; the hammer should be rather
heavy, but at the same time small on the
face, so that it will be capable of inflicting
a “dead blow” of considerable force, which
shall not, however, affect too much of the
surface of the metal ; a piece of round or
octagonal §-in. steel about 21 in. long, made
into a hammer by having the centre slightly
flattened and bored for a light, strong
handle, will be found to suit this work
admirably (Fig. 1) ; or in the absence of a
special tool, an upholsterer’s hammer will
be effective.

The round anvil belongs to a class of tool
sometimes called “stakes,” which are of
various shapes and sizes according to the
work for which they are intended.

Fig. 2 shows a mushroom-shaped tool,
with nicks or grooves in the shank, by
which the height of the tool may be regu-
lated in the vice.

There are various other tools of the same
character used by sheet metal workers, but
this one will be sufficient for our present
purpose, which is to show how a hemisphere
of copper or brass may be formed by means
of the hammer.

But, first, it may be well to add a word
which may encourage some reader who may
not be able to procure this “ mushroom ”
stake by pointing out that it is not abso-
lutely necessary, and at the risk of being the
innocent cause of “raising a row” in some
peaceful household, I would whisper in the
ears of such a one, that a poker which
Enssesses a fairly round, smooth, polished

tnob makes a capital substitute.

First cut out a disc of sheet copper, say
five inches in diameter, and with the com-
pass describe several concentric circles,
marking the metal very slightly, as these
circles are merely meant as guides in the
grucess of hammering ; now holding the

isc in the left hand, and laying the centre
of it upon the centre of the “stake,” proceed
to hammer it firmly and evenly in a circle
round the centre, gradually working in
larger circles in such a manner that every
part of the metal is subjected to the action
of the hammer.

The worker must bear in mind that he is
not to endeavour to make the metal take
the shape of the rounded tool which under-
lies his work, but that it only serves
to resist the hammer blow at the point
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immediately beneath, or opposite to where
the blow falls, the effect of which is to strike
another blow, as it were, upon the other
side, and thus cause the metal to stretch, or
expand, at that point.

Thus working gradually outwards from
the centre the metal will be found to assume

a convex form upon the hammered surface,

and the hammering being continued in the

same way to the circumference, the result
should be that the metal disc is transformed
into a saucer shape nearly an inch deep at
the centre ; and if the direction, that the
hammering be carried out in pertlect circles
from the centre, has been attended to, and
if the force of the hammer blows has been
fairly equal throughout, the work will be
uniform in curve.

During the process of hammering the
metal will have become hard, and, in order
to restore its ductility, it should now be
annealed. This is done in the case of brass
or copper by heating the metal to a dull red
over a clear fire, or with a blowpipe, etc.,
and then plunging in cold water.

The operation of hammering in circles
from the centre is now repeated several
times until the metal assumes the required
shape ; but the reader must not be dis-
appointed if absolute success does not attend
his first attempt. With a little practice,
however, the work will be found com-
paratively easy, and most effectual in the
forming of innumer-
able articles both use-
ful and ornamental.

Surfaces raised in
this way may be
worked in repoussé
and chased, the metal
being first annealed.

Sheet brass, copper,
etc., of considerable
thickness may be
worked bythismethod,
and by employing an-
vils of different shapes,
coupled with judicious
hammering, 1t is sur-
prising what the prac-
tised workman can
produce.

The bowls and bases
of goblets, ornamental
cups, teapots, kettles,.
lamps, candlesticks,
ete,, etc., etc, are
wrought in this way
in the first instance, being afterwards
chased and otherwise ornamented.

I have pointed out that there are other
means of forming hollow work in sheet
metal—namely, stamping and metal s in-
ning in the lathe. I am in no way alluding
to the manufacture of hollow balls in one
piece, which are fﬂrmedb;:g' the action of
machinery, to be descri at no distant
time by another writer,

Fig. 3. — Mushroom
Stake.

1
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OUR GUIDE TO GOOD THINGS.

el
65.—DMACNAUGHTON'S NEW SPRING JFERRET
P MuzzLE,

Tue readers of Worxk, I am pleased to know, are
to be found in all classes and grades of society,
and the workmen who take “ ours " may be some-
what surprised to learn that a great
many country gentlemen, who
naturally take considerable interest
in field sports and outdoor amuse-
ments, are to be found among
them, Even if direct and personal
evidence in support of this were
wanting, which it is not, there is

et indirect testimony to the fact
in much that appears in the pages
of the Magazine itself. Some little
time ago, for example, our friend
Orrrex, who clearly indulges at

Fig. 1.—Form of

worrying at sulky rabbits; with a muzzle ho
gsoon learns to bolt those rabbits that will bolt,

and to leave the sulky oncs, as he cunnot lay
hold.”

G0, —Tue LixcuaM Sasi FASTENEL.

This excellent sash fastener i1s manufactured

and supplied by its inventors, Messrs. Lingham |

Fig. 2.—Muzzle Placed on

times in a little congenial rabbit- Ferret Muzzle. Ferret.
ing, and perhaps ratting, mentioned | ‘
in his * Tips for Tyros” (see page 90) a | Drothers, locksmiths, makers of fireproofl safes,

muzzle for ferrets which he had found to be
very useful in the field. This catches the eye of
FaL, another valued contributor and reader,
who gives us his ideas and experience on the
subject in page 189. And this metaphori-
cally brings Mr. Macnaughton, gunmaker,
Edinburgh, to his feet, and he sends me
specimens of his New Spring Ferret Muzzle

(Registered, No. 24326), which is made in
four sizes, numbered 1, 2, 3, and 4, sold at a
uniform price of 1s. each. Thus it is plainly
shown how action and reaction, with regard
to any particular subject, takes place; and
how the thoughts and words of one clicit the
views and opinions of another, confirming a
remarkable assertion in Holy Writ: ¢ Iron
sharpeneth iron; so a man sharpeneth the
countenance of his friend.” Even in this
way may we long continue to sharpen the
countenances of one another by that which is
set forth in the pages of Wonk.

The value of the ferret muzzles to which
reference is made may be ascertained from
the illustrations afforded of it in Figs. 1, 2, 3,
in the first of which the muzzle itself is
shown. This consists of a brass ring, con-
cave 1n form on the outer side, and carrying
in its concavity a spring bowed at the top,
and carrying at each eng a short irom spike,
which enters through the brass in holes
specially contrived to take them. In Fig. 3
is shown the method of pressing the spring
and withdrawing the spikes when it is desired
to pass the ring over the muzzle of a ferret;
and in Fig 3, the muzzle when placed over the
ferret’s mouth. * To fix the muzzle,” says the in-
ventor, * hold the ferret round the shoulders with
the left hand, compress the arch of the spring with
the thumb of the right, slip the muzzle on wide

brass-founders, etc., 22, Great Hampton Street,
Birmingham, its price being 12, 9d. per dozen,
net. It serves two purposes, for it not only
affords a simple mechanicul arrangement of casy

Fig 3. - Muzzle with
Splkes Withdrawn.

Fig. 4. —The Lingham Sash Fastener.

action for fastening window sashes with perfect |

security, but it also prevents any unpleasant
rattling of the sashes, which often oceurs in
stormy weather. On the onter sash is serewed
the socket piece, shown in the upper part of

considerable strength, which acts on n dise formed
on the inner end of o small spindle, square in
form, which projects from the end of the barrel,
and carries o winged finger-pices which abuls on
a knob forming a termination to the spindle,
IF'rem thoe plate on the inner sash rises a double
catch, v, andd when it 18 desired to secure the
fustener, the object 18 attained by pressing the
finger-picee down over the nelined
surfuces of the catch, This causca
the spring in the barrel to be coms-
]ll'uhhHL and the BT Iml‘tinll of
the finger-picee slips under  the
notched portion of the eateh, whero
it is sccurcly held by the pressure
of the helical spring against the dise
of the finger-picee. The release of
the fastener 18 accomplished In o
moment, whenever necessary, by
placing two fingers aguinst the
curved ends of the finger-piece and
drawing it towards the operator,
s0 18 to compress the helical spring

o a greater extent, the compression affecting the

release,  DBelow the square end-picee of the barrel

i3 & movauble plate, which is pressed upwards by
" u spring fastened to the inner surfuce of the

socket-picee, A, This spring is necessarily hidden,
and is not shown in Fig. 4, by reason of its
position.  This plate serves to retain the
movable put of the fastener in a vertical
position when thrown back., The Lingham
Sash Fastener is well made in brass, with the
exception of the pin, spindle, plate, and
spring. 1t has a much better appearance
than the ordinarvy sash fastener when placed
in position on the sash, and as T have been
enabled to test it practically by placing a
specimen on one of my own windows, I can
bear testimony to its utility and manifest
superiority to the old-fashioned regulation
spring catch which has held its own for many
yCars.

GT.—Duoapway's DPatext ¢ Fccestric”
(CASEMEST 01t I"ANLIGHT STAY.

These casement or funlight stays are also
manufactured by Messrs. Lingham Brothers,
Dirmingham, and are supplied in two pat-
terns, namely, that which is shown in Fig. 4;
and another, in which at the end of the stay,
a stud or button is substituted for the turned
end which appears in the illustration. All
the staysare 12 in, in length, without reckon-
ing the knob at the end. Those with the
knob are sold in brass, polished, at 27s. per
dozen, net; and in brass, sanded, at 25s. 6d.
per dozen.  Those with the button are of iron

bronzed, with brass fittings, and are sold at 13s. 6d.
per dozen, or 9s., according to quality. All prices
quoted are net. They ean be made in any length.
T'he stay itself is similar in form and arrangement

~to ordinary cascment stays, with this difference,

dide first, to suit the taper of the ferret's jaw ; the
ld fit just over the tusks; when there,

the spring and the pins will slide in behind
o tusks. The spring muzzle cannot fall off if the
suitable size be and the ferret's tusks are all

A ferret unaccustomed to a metal muzzle,
hav put on once or twice for a short

E
g
=

e this
~ time before hunted. A ferret, when system-
m will hunt a whole day; as
Witk 8 muzzle, he spends his strength in
A .

LY Y e —

Fig. 5,—Broadway’'s Patent ‘‘ Eccentric” Casement or Fanlight Stay.

Fig. 4, lettered a; and on the inner sash is
attached the catch piece of the fastener, marked n,
From the upper side of A rises a square socket,
in which is inserted the square end of the barrel,
also marked A in the illustration. The connection
between barrel and socket is made by an iron
pin, which passes through socket and end piece
from side to side, and is securely riveted. This
pin is not shown, as it should have been in the
engraving. In the barrel is a helical spring of
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that the patent stay is solid throughout, while
the ordinary stay is pierced with holes, to be
passed over a peg rising from the plate, over
which the stay is caused to move, Thus, it can
only be seemred at certain points in its length;
but the * Eccentric " Stay can be secured at any
point throughout its length, as it runs in a
socket rising from the plate which carries the
locking arrangement, and by which it can be
fastened at any point at which it may be desired
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to do so. The principle of the locking arrange-
ment, shown in the centre of Fig. 5, is simply
that of an eccentric or cam, actuated by the short
handle that proceeds from it. Thus, supposing
the stay to be fastened, it is only necessary to
raise the handle, which liberates the plate rest-
ing on the stay, and sets free the stay itself.
Again, to fasten the stay it is only necessary to
press down the handle as shown in the illustra-
tion. This immediately locks the stay, making it
quite secure. At the same time the eccentric acts
as a fastener when the casement is closed, making
it impossible to open it from the outside. More-
over, being perfectly tight all rattling of the
casement 1s prevented, which occurs, more or
less, with all stays in which pegs, screws, or
springs form part of the construction, The ad-
vantages to be derived from the use of the
Broadway's Patent ¢ Eccentric” Stay are perfect
security, extreme simplicity of action, and rapidity
of adjustment. Tue EbpIiTor,

SHOP:
A CORNER FOR THosSE wWHO WANT To TarLk IT.

®e’ All Communications will be acknowledged, but Ansiwers
cannot be given fo questions which do not bear on sub-
Jects that fairly come within the scope of the Magazine.

I.—LETTERS FROM CORRESPONDENTS.

Circular Saw Rigs.—G. E. writes:—“In No. 11
(see page 172) I regret to sce FOREMAN PATTERY
MAKER's failure tounderstand me, but will try to be
more explicit. Respecting Fig. 1, very few amateurs
are capable of making it as drawn, because it re-
quires to be centred and boxed up in a collar plate,
tapped between centres, faced, and the recess turned
out to clear threud~tflerefﬂre. superfluous work
with small results. I must always take exception to
cutting a thread in a saw spindle, because (accord-
ing to the law of mechanics applied) the action (if
possible) should always be between centres, and
certainly possesses the udmntaﬁe of being the
simplest form. Again, if the spindle be made from
cast brass to pattern, it will be too soft to be of
much practical use. Bessemer steel is best. The
fitting of chucks to a lathe is different in ever
respect (without exception); to eut and fit a chuc
13 one thing, but to screw a 6-inch brass spindle is
another; and if you expect the same results, I am
afraid you will be very disappointed. Wood turners
mostly use wood, where possible, in all appliances
for their lathe ; but I must say (after thirty years'
experience) I never knew of a piece of wood (hard
or soft) that kept true for several years. Then what
about the saw? The mandrel nose terminates at
the face of collar fitting. Yes: then the amount of
steadiness given to chuck depends on whether the
face is true and ground flat, and how the mandrel
fits in the collar. The table in T-rest socket is pre-
ferable because simple, easily fitted with angle
metal fence, and fixed with bolt, nut, and slot ;
therefore adapted equally t6 amateur and profes-
sional. I must object to complicated appliances for
amateurs, as productive of unfavourable impres-
Blons, rather than an incentive to work.”

Small Cabinet Fittings.—C. C. (Chippenham)
writes :—" On going for my magazines last month I
chanced to see Part 1 of WoRK, which I purchased,
and was fairly astonished at the contents; it is,
indeed, a splendid work, just what was wanted
That overmantel, by David Adamson, is a capitsl
thing for amateurs, and those who couldn't sce
how to do it after reading the description should
never touch a tool again, as they would necver
make much use of it. Could you inform me,
through the medium of * Shﬂg),‘ the cheapest place
to get small cabinet fittin They must be pro-
duced very cheap somewhere. I have a list of
Mr. Zilles, but if the makers of the small articles
you see in fancy shops gave the price for their
fittings that he charges, that alone would be more
money than the article is sold at. As I think the
greater part of amateurs are wood workers, I think
a fair proportion of the contents should be devoted
to that trade.”—[For small cabinet fittings you
may apply to Harger Bros., Settle, Yorkshire:
Skinner & Co., East Dereham, Norfolk: G. Buss.
chots, Park Lane, Liverpool: Fritz Collins, Bath :
and others, who dealin these articles, R. Melhuish
and Sons, 'Fetter Lane, London, E.C., have some,
without doubt, although the fittings principally kept
there are for full size furniture. The hinges and
connecting hooks, etec., used by *‘ the makers of the
small articles {uu see in fancy shops,” are the
cheapest possible, and of necessity must be. They
are sold large quantities—at per ross, very
likely. They would not suit you, and I strongly
recommend you to use such fittings as are supplied
by Mr. Zilles, for your own work, which I Hu.ve
no doubt as much surpasses the cheap®wares of the
shops as the fittings sold by:Mr. Zilles excels the
fittings that are Eut on them. There is a passion
for cheapness in the air at the present day, I know,
but there is something too often bracketed with
cheapness which always hangs about very cheap
Eom]lﬂ. and of which they can never be purged.—

D.

About WorK.—Pro Boxo PuBLico writes:—
““Allow me a short space in what I am pleased to
call * ours,’ to add my testimony to what I consider
the value‘of such a well got-up paper for such a
nominal sum, although the high compliments paid
to you and your organised staff by previous corres-
pondents leaves but little to be said by me. My
opinion is this, were I to write a volume in praise
nF WORK it would not express my satisfaction with
which I read each number. (1) Pray keep from
technical terms, or, if used, use them sparingly and
with an elucidation, as this is, in my opinion (and I
speak from practical experience), a shoal whereon
amateurs get metaphorically Ehi;lzwrecked. (2) I
would also, wherever practicable, like to see work-
ing drawings, when reduced, given as }in. to the
foot, leaving other fractional scales till an amateur
has gained some experience with the rule, bevel
square, etc. (3) I would, as an amateur worker
having a number of hours each day at my dis-
posal, and sitting amongst a multitude of different
articles of my own make, like to give a little of my
own experiences to others, whereby home may be
made attractive and the pot-house kept in the
distance (I am not teetotal), and if acceptable, a few
designs of artistic articles, and also as many diffi-
culties surmounted as you advise this week. Buy
tools wherever you see them ﬂhEﬂfJ. This course
1 bave adopted for some years, and I am convinced
the pawnbrokers'shops have a good stock, where, if
an amateur is short of cash at the time, an article
can be secured for a deposit, and got at some more
convenient time, (4) Surely each amateur has
amongst his acquaintances a friendly joiner or one
mecting his requirements according to his hobby,
and to him I would go for a few practical lessons,
getting to know, above all, something of the funda-
mental principles of geometry, a few problems
only being worth a gold-mine to an amateur.”—
[ (1) WORK is for professionals as well as amateurs,
and technical terms cannot be excluded. But why
object to technical terms at all? After all they are
the right terms, and terms that are recognised by
the trades. Any term you do not understand can
be explained to you in * Shop,” if you will ask the
question. (2) No object can be gained by bringing
all working drawings to a scale of } in. to a foot.
There is nothing, or ought to be nothing, puzzling
in the proportions for working dru,win%:a, but if
you cannot understand them a paper shal be given
In explanation., (3) You are always at liberty to
communicate the results of your experience with
designs, working drawings, ete., and papers on
any subjects on approval. (4) By all means go to
the “friendly joiner” for practical lessons in car-
pentry, but the *“fundamental principles of geo-
metry ™ will be best gathered from a text book, such
as the " Lessons in Geometry” in the * Popular
Educator.”"—ED.]

Overmantel with Cupboards. — KILDONAN
writes :—"Having procured the glass and some
narrow moulding, I found myself face to face with
a_ difticulty—namely, how was I to secure the three
glasses at the bottom, so that when the overmantel
was lifted they would not slip out between the back
and the moulding, and come to grief? This re-
quired a smoke. I offer my plan for what it is
worth to any novice in a similar quandary. Ferret-
ing out some pieces of sheet brass and an old file,
I proceeded to shape six strips, each 1} in. by # in.,
and then to bend them at right angles 4 in. from
the end, as in Fig, 1. The dimensions are probably

Fig. 2.

Fig. 1. —Glass Support. Fig 2 — Method of
Securing Glass Supports to Back,

I‘ignl.

a little larger. As they are not seen I was not par-
ticular about their appearance. Usingtwo of these
brackets to each sheet of glass, I serewed them to
the inside of the bottom of the back, as in Fig. 2,
with the sole projecting under the edge of the
bottom moulding, in which I ecut shallow rooves,
so that the whole would be flush throughout its
entire length, and thus allow the article to stand
straight, and not on tiptoe. I borrowed a brace and
countersinker to make the holes. I may say that I
have as yet completely failed to gild the panels
according to OPIFEX's directions, and have conse-

qen:llr:r handed the panels over to a painier
riend.”

Weight of Fly-Wheel.—MR. F. CAMPIN writes:
—*“The fur;mu]nT from DMolesworth for above
W= b:iub];’ S5C (%) is wrong (you quote it page 189).
The weight varies inversely, as N, as shown in
the remark—* A slow-running engine will require
a greater reserve of energy than a fast-running
one.” The fallacy of the above formula has pre-
viously been exposed in the English Mechanic and
elsewhere. The theory of the fly-wheel is perfecLly
clear, and leads to the expression—

w=_106i8 E—where W=weight of fly-wheel in

TV d N9 cwis.

d =mean diameter of rim in feet.

N =number of revolutions per minute.

V =total variation in per cent. of mean speed.

As my name is on my article, I am sorry this error
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occurs over initials the same as mine—F. C.—as it
mi%ht naturally be attributed to me.”—[The initials
F. C. were appended in error. The reply in question
should have been signed J.—EDb.]

Metal Ball Making.—B. W. R. (Walkley)
writes :(—* The balls mentioned by your cOrrespon-

dent, on page 172 of WORK, are not made as you
suggest, by soldering two halves together, but in
this wise: A piece of metal is cut round and put

under a press called a ‘fly,’ and in the bottom is
& hollow cup; in the fly nose is a cplunch. The metal
is put over the cup or hollow, and forced down by
the top punch, not all at once, as a set of dies or cup
are used to bring it down gradually so as not
to crack the metal. When got to semi-spherica)
shape, they are put in a furnace until red hot, or, as
it 1s called, ‘annealed.” When cold they are put into
the cups, round parts uppermost, and instead of
round punches cup punches are used, with small}
hole in centre to allow of air escaping, so as not to
burst them, granitoid punches being used in doing
them ; they must be annealed two or three times, or
cracked balls are usual. I make mine by using a
machine with graduated grooves in its top and
bottom table, allowing them to work in quite
onusite directions by cross bands working from
pulley on main shaft, the balls being half cupped
first in the hand fly, Plenty of oil must be used in
the machine so as to keep balls cool, or they would
clog. If you would like one ball I will forward you
& specimen, or you can see them in any silver plate
show rooms as feet for frames, ete. They are made
plain, fluted, and with a ridge round them, so that
4 bead can be turned on them, and in all sizes,
from ¢ of an inch to 3 in. diameter.”

A Rejoinder about WORK.—PHAETON (Ips-

wich) writes:—“In respect to the strictures so
thoughtlessly (I had almost said ignorantly) ex-
pressed by J. P. A. on the wvarious and most
useful articles treated so ably in your, or, rather,
our, valuable and most interesting weekly maga-
zine, WoRrK, I am surprised to find a man so
thoroughly practical as he represents himself to be
calling a space_devoted to so important a suhiact
as * Hinges, and how to Fix Them,’ ‘ wasted.” Isit
possible that any man practical at anything can be
so shortsighted as to call those valuable hints and
suggestions on that subject ‘wasted?’ Truly, I can
scarcely credit it, I, sir, am en%ageﬂ in carriage
building, and have had considerable and long %rﬂ.u-
tised experience in the ditferent forms and methods
of fixing hinges; and yet I feel bound to offer my
most grateful thanks to Mr. David Adamson for
valuable information I have imbibed from his able
pen ; and I would ask, does J. P. A. really under-
stand the full meaning of the word ‘trifles?’ I
cannot think he does, or he would not so distort the
real name that belongs to any act that has for its
object the benefit, improvement, or pleasure of his
fellow-men ; and judging him by.the ‘spirit’ of his
remarks, am inclined to consider him one of those .
individuals whom we are told ‘rush in where
angels fear to tread.” Although a coachmaker, and
in respect to which trade I have not yet seen any
reference (excepting Mr. Adamson’s too brief no-
tices in his article on hinges), I am bound to say
that I not only feel some impatience for the appear-
ance of Work from week to week, but I read and
thoroughly enjoy every article treated therein, and
then tzﬁ;e a good look through the advertisements,
as a likely means of ‘dropping’ upon snn}ethmﬁ
either necessary or desirable of possession.
J. P. A. possesses a sawing machine of such un-
rivalled merits, surely he could tell us about it
without this tirade of objections; and his wonder-
ful saw must lack lustre indeed, if to make it shine
visible at all necessitates the total extinguishing of
every other object of note or importance. It is just
possible, sir, that if you could arrange the sale of a
few of J. P. A.'s Elizabethan twists for him, it
mighttend toremove somewhat of the jaundice with
which he seems to view the wants and necessities
of his more grateful and appreciative fellows; and
in respect of the prophesied exodus of practical
men as subscribers, I cannot help thinking that 1t
is only such as J. P. A. who_would be *missed,
but not ‘wanted.” Personally I am delighted with
WOoRK, of which I take and dispose of a dozen or so
every week; and I offer my humble, but WArm,
thanks to all concerned ; and if I can at anijgma
be useful in ‘Shop’ to any brother in want, dly
do me the favour to apply to me.”

Screen Secretary.—C. H. O. (Alderney) writes :
—*You remark upon the resemblance between
Mr. Adamson's screen secretary and Mr. Gleeson-
White's cheval screen escritoire. I was also struck
by it, as not a fortnight ago I had just finished
a secretary similar to Mr. Gleeson-White's. Yester-
day I meta friend, and he told me he had also just
designed something similar, when No, 13 of WORK
was issued. In all these cases the idea seems to
have occurred simultaneously to different people.
My secretary is of a portable character, and not of
the ornamental style of Mr. Gleeson-W hite's hand-
some design. That gentleman says he is doubtful
whether the projections in Fig. 3 would not be
needful. I took off mine, which are almost exacﬂi
the same as his, and are fastened on by a keyhole an
screw arrangement, and I found that the secretary
rocked very much. DMy base is 1 foot deep without
the projections. I have the projections only under
the writing flap, and about 3 in. on the other side.
This is sufticient. The height of mine is 4 ft. 5in.,
and it is 2 ft, 6 in. across.”

Boot and Shoe Making.—BooTs AND SHOES
(Farnworth) writes:—“1 would be pleased to
know if you intend to give papers in WORK on
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t and shoe making and repairing, with all par-
{?auu]m as to the tools uired, ete., with draw-
ings, as I am sure many fathers with large families
would gladly welcome such a subject. In_ the
meantime will you please give me the names of the
tools required for ﬁniuhi::i a gmr of old boots, after
being resoled, so as to make them look well ! I have
a lfil':ﬁﬂ knowledge how to repair, but that's all. 1
may state I am very well pleased with WORK, as it
is just the thing I've wanted a long time, and 1 hope
you will have great success with it.”"—[At present I
cannot promise the papers you ask for, because
there is so much in hand which must be dealt with
first. I have given publicity to your question about
repairing by inserting your letter, and possibly
some reader of WoRrk will reply to it.

[1.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Particulars for Intending Frame Malkers.
—W. L. (Wigan).—(1) Best shops for tools that I
know of, and are generally acknowledged for good
tools, are—Buck’s, Whitechapel; Tyzack's, next
Shoreditch Station, L. and N. W, Railway. (2) We do
not in trade use any cramp ; we use cuttin i blocks,
stinting block and plane, and vice and hammer,
(3) No ks that I have heard of give any practical
hints or information of any value to trade. )
There was a trade paper recently started. I do not
know if it is now in vogue, but it gave no sltmlllﬁ
information, as it was a trade paper, and naturally
assumed its position amongst practical men who
had served their apprenticeship.—G. K.

Spiral Springs.—VUuLcaAN (Wakeneld).—Here is
one meth Mix of sperm oil, 1 gall. ;: melted suet,
1 lb.; neatsfoot oil, 1 gill; resin, } Ib.,, and smear
the spring all over. Place the spring—if a long one
—On & man and hold it inside a red-hot pipe
until the composition burns uniformly all over and
with a blaze, when it must be quenched in oil. An
even blue temper is required. If agxf part blazes
before another, it must be cooled with grease and
blazed afresh. Thick springs require nlﬂu.-nted ap-
plications and blazing. A few trials will give the
necessary confidence.—OLLA PODRIDA.

Annealing Cast Steel.—B. P.—Heat the steel
to a low red heat and bury in guicklime until cool,
Another method is to pack the steel in an iron box
filled with lime or whiting and covered tightly with
clay: then heat the whole to a red heat and allow it
and the fire to die out until cool. By either method
the steel should be soft enough for any purpose.—
OLLA PoDRIDA.

Small Fan.—Da Caro (Grosvenor Park).—One
about 3 in. in diameter would suit you, running at
about 1,000 revolutions per minute. Any handy
tinman could make you one. The body of fan
should consist of a disc of tin with four blades or
vanes soldered on each side, the whole soldered to
a brass spindle and cased in a tin box, the bear-
ings for spindle soldered to sides of case, Spindle
to carry a small grooved pulley at one end for gut
or leather band. If you require, a sketch, please
say so0, and I will try and furnish you. It will save
talk, and I am rather overweighted with work at
present.—OLLA PODRIDA.

Saws.,—A READER.—I gave the power
with working margin for hard wood and heavy
work. This would the practical way to meet

ht work of an{'demriptiuu under. I regret that
I have no data me with which I can meet the
theoretical expenditure of power, and [ doubt ver
much if such can be obtained in reliable form deal-
ing with different gauges.—OLLA PODRIDA.

Injector for Small Engine.—P. A. (Girvan).—
To make a small injector of the size you want is not
so difficult as the getting of it to work satisfactorily
is, The writer regrets that pressure has prevented
him replying earlier, and also getting a design pre-
pared to meet your case, but hopes to forward a
sketch in a few days.—UOLLA PODRIDA.

Fret Saw for Small Lathe.—E. A. P. (Co. Car-
low).—Your idea for fret saw is all right, except
that the motion slot should be in lower arm, so that
the saw blade may be held in tension both ways.
As made by you, the saws have no chance but to
break directly a cut is made. Raise the table and
shift the driving point, and the saws will stand
with fair play.—OLLA PODRIDA. .

Valve Gear.—E. C. M. (Ipswich).—Your draw-
ings duly to hand, but I have not seen the copy of
English Mechanie referred to, and this is necessary
for complete reference. The design is very in-
genious; but there are several gears in the field

y 80 closely resembling yours. In the face
of this, therefore, I would not advise you to risk
money upon it. When I see the English Mechanic
i‘:ﬂr be able to give you further opinion.—OLLA

DRIDA.

Le Watoch Dials. — W. F. B. (New
Wandsworth).—I am sorry to say 1 know nothing
of the n.l,nljvﬂur.tolz1 and cannot refer ‘yuu to any one,
unless the itor of the HMorological Jouraal,
Northampton Square, Clerkenwell ; he could, per-
haps, thruuﬂl his paper. I will send the query to
him if you like ; but that is & monthly, and pub-
lished on the first, so I should have to wait a month,

—L Bl U-
. mrmhlu.—l‘. Brovan (Glasgow). — The
paper for wgraphic writing is a good printing
—=not o stout—brushed over with a prepa-
which may vary with the fancy or require-

ment of the 'ﬂmnw: ordinary flour paste, or even
tin with dark chrome, may be men-

as simple formulw; and there are more

complicated recipes, numbering isinglass and Flnstﬂr
of Paris among their ingredients. The coated paper
is then finished by rolling between metal plates or
by being pulled through the litho press over a clean
and dry stone to obtain a smooth surface. I would
searcely advise you, however, to take all this
trouble. The paper may be obtained ready pre-
ared of any lithographie sundriesman., Cornel-
issen, 22, Great Queen Street, London, WU, or
Winstone, Shoe Lane, London, E.C., would doubt-
less supply you. The price is about from 3s. per
quire demy. Writing on stone for printing pur-
poses is, of course, done backwanrds; an exceedingly
minute sable brush iz the tool employed, and a
larre amount of practice is necessary before the
tyro can command this tool sutliciently to produce
legible work : but application and perseverance in
this process, as in all others, will work wonders.—
J. H. AL

Advertisement Pages Iin WoRK.—-IN. T. ( Bol-
ton).—You should write to the publishers, and not
to the editor, of & masazine with respect to wrap-
pers for weekly numbers, the numbering of adver-
tzement pages, ete. The editor's business does
not include any of these matters. 1t is no use
writing to the captain of a ship about the manner
in which she is fitted up and the provisions that are
put on board for the crew and passengers: but it
yvou have any cause of complaint, you must write
to the owners. Nor iz it a step in the right direction
to take the driver of a coach to task if youdo not
exactly approve of the team he drives. Men think
ditferently about ditterent things, and an article
which one does not like may be highly approved of
by another. I can assure you that advertisements
are not put in for the sake of tilling up the paper:
their mission is a far hivher one than this, 1t is
true that this is an advertising age, or, as you aptly
put it, ** the public can get such information by thoe
ton.” True, the public could, if it bought serial
yablications by the ton. It does do so, in point of
}m:t. collectively, but as the public is an aggresu-
tion of units, each unit gets Just a small share of
information about the things that are selling and
offered for sale from year to year and all the year
round, by the two or three serinls and papers, more
or less, that he may happen to purchase ; and so
individually the publie nni;.' wets such information
by the ounce. You continue—""' Excuse me, 1 have
no intention of hurting your feelings, though 1 have
seen it doubted whether editors had any.” 1t is
very good of you to say this: but say what you
will, you will never hurt my feelings, tor, editorially
speaking, I have not got any, Al! you wind up
your letter b saying—*' Believe me a hearty well-
wisher for the success of vour paper.” Well, that
is just the termination I like to tind to all letters—a
burst of sunshine after a little wind and storm.
Pax vobiscum.

Buckram for Bookbinding.—J. IL. B. (Pendle-
ton).—The buckram enclosed 13 quite a distinet
material. When I tell you I had to tear one slip of
white eardboard to tind out if it were buckram, you
will understand what it should be in appearance—
fine, thick, and white, pasting perfectly. The
parchment is rather thin, aud not so glossy and
ivory-like on surface as it should be. The covers
should certainly be folded before the material is
pasted on, and the pasting done in the tinal position
they are to oceupy, even if they are opened flat to
press afterwards.—E, 1. S,

Wood Colouring.—0Ox GALL—One of the sim-

lest methods of staining deal and obtaining the
Sull polish seen on very dark oak is to stain it tivst,
and then varnish with tlatting varnish, The way
to procead is as follows :—First sce that your work
is entirely free from glue, grease, or rough places,
and then twice stain with dark oak stain (Stephens’,
for instance), softening the work down between
each coat with a soft brash, called o badger, before
the stain dries, which will take out all marks, ete.,
left by brush in staining, varticular notice being
taken that this is done very thoroughly and expe-
ditiously, as any touching up is almost sure to
show. {\'hen the stain is properly dey, rub it down
with a picce of canvas, not glass-paper, as the
latter is very liable to leave white marvks, and the
canvas can be ot more easily into the members of
columns, mouldings, ete, (The less glass-paper is
used in all stained work, oven in tirrr:purmg. the
better, and in no case paper across the grain, as it
is sure to show.) Then twice size with best clear
size, rubbing down between each coat as explained
for staining. If the work is now varnished with
good flatting varnish, and when hard rubbed with
o soft rag or picce of silk, it will be found that the
surface has a nice dull gloss. A cheap substitute
for dark oak stain can be obtained oy thinning
down wood Brunswick black to the shade required
with turpentine ; but unless one thoroughly Knows
the nature of these materials, this plan had better
not be adopted.—E. 1.

Stretching and Priming Canvas.—\Warrina.
—CUanvas, like other fabrics, is best stretched by
first tacking loosely all round the stretcher, then
tacking firmly at one corner, tightening across
idingmmllﬂ to the opposite corner, and then treat-
ng the two other corners in the same way ; lastly,
by pulling level and tacking the intermodiate
spaces. A pair of pincers with flav tips 2 or 3 in.
broad is used for stretching canvas, A bought
canvas will show how the wedges are adjusted at
the corners of the stretcher for further tightening
after tucking down, Calico for tempera or other
rough painting may be strained by tacking laths to
its top and bottowm, hanging it against a wall, sizing
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it, and, whilst it is wet, by hanging weights to the
bottom lath, This will pull the cloth taut, and the
size will Keep it so. Bought canvas appears to be
sizoll and heavily coated with paint, which ia
seraped smoothly off by some apparatus which,
acting like a huge palette Knife, sweeps its entire
width, This could scarcely be imitated at home,
WarriNg 1s advised, after sizing, to give his canvas
a not very free coat of paint, to level this with a
broad, tlat camel-hair varnishing brush. When
drey, to give a second coat of white paint warmed
with a tint of burnt sienna or light red, and
smmooth as before. Then after laying in his sky
(from his remarks it is concluded that he paints
landscape), to stipple it with a badger-hair brush.
Indeed, thoe granulated surface produced by this
latter process is always pleasant for painting upon ;
the better canvas that one buyvs has a tooth given
to it by mixing finely ground rottenstone or Bath
brick in the priming colour.—3. W,

Fret-cutting Machine.—A HEADER.—A capable
and competent writer on the statt of Work has
been commissioned to write on thissubject.

Lathes and Turning Appliances.— A IEADER
(Huddersacld).—You will have noticed that this
siilyect has been brought to a close. You must
remember, however, that although * lathe work is
the tirst thing an apprentice is put to in the en-
wineering line,” he is certainly not put to it first,
if at all, in other trades, to which the majority of
the readders of Work belong., Plans and specilica-
tions will appear in due time.

Mists in Painting.—The art of painting mists
iz by what artists call " scumbling "—that is, taking a
brush filled with colour, and rubbing thinly over
any part that has been distinetly painted HY' which
must partially appear through., It can be done
with any colour mixed with white according to the
local colour of the mists.—J. A. F.

Preparing and Mounting Photographio
Views.—t:. A, U, (Munhead.)=It i3 imperative
that a lantern transparency should possess quali-
ties that are peculiar to itself, and unneécessary in
uany other Kind of transparency. lei' must have
absolutely eclear glass in the high lights, be thin,
and have a good colour. In your case, the prints
had better be placed in optical contact with glass,
This is done in the following manner :(—A picce of
thin patent plate glass, rather larger than the print,
and free from defects—sceratehes, stria, ete.—is
selected. The print is placed in eclean cold
water for a few minutes; the glass is also put in
the water, the print being adjusted face down on
the glass, the glass and one edge of the print being
erasped 3 both are slowly lifted out of .the water
towether: this is in order to avoid air bubbles,
which would produce imperfections on the trans-
parency, being imprisoned between the glass and
wrint. A squeegee is then lightly passed over the

ack to get rid of much of the moisture, and to
wress the print into close contact with the glass.
Now carefully examine it, and if there are any air-
bubbles not easily pressed out, repeat the process
until the print shows a perfectly bright and even
surfuce. E\'uw place three or four folds of white
paper, also wet, at the back of the print, and, with
another picce of glass of the same size laid over,
wress together, and carefully wipe the front glass
dry and clean ; the advantage of this proceeding is
that the print is kKept uniformly mwoist during the
time occupied in copying, and can be easily re-
moved and dried atterwards, Now set the pre-
pared print as sandwiched between the glasses
upright against a board, to which it can be at-
tuched by a tack or two to Keep it from falling
forward, and photograph it in a strong side light,
taking care there are no reflections to interfere
with the definition. The exposure must be care-
fully timed, rather under than over, and the develop-
ment conducted as muchin the dark as possible,
The high light must be perfectly clean glass;
any deposit on them will spoil it for lantern work.
A development made with one of the fixed alkalies
is preferable to ammonia; the following is a ver
good one :(—Solution A—pyrogallic acid, 3gr. E‘-J
phate of soda, 12gr. ; bromide of potassium, 6gr. ;
water, loz  Solution w—carbonate of potash,
0er. ;. water, 1oz, Use equal parts of the two
solutions, and fix in a bath of hypo, one to five,
freshly made, to which about 10 per cent. of sul-
phate of iron has been added. “ash well, and
then place the transparency in a bath of alum and
citrie acid. Wash agnin well for a few hours, and
dry: the slide is now ready for mounting. A
number of masks of ditferent shapes being at
hand, choose the most suitable, lay it on the trans-
parency tilm side, and cover with a piece of thin
clear glass: bind them together with gummed
paper.  Write on the title, and place two white
spots on the top front edge as a guide to placing it
in the lantern for exhibition, mull, the slide is com-
plete, «After development we have a negative from
which any number of lantern slides may be made.
To do so, we caretully place the negative in contact
with a sensitive plate (plates are speuiﬂl}\' made for
this purpose), in an ordinary pressure frame, and
oxpose o weak dittused daylight, or a gas burner
according to the sensitiveness of the plate used, and
which vary gheatly, A slow plate is to be preferred

iving a finer image than a rapid one. The size of
the slide must not exceed 3} in, square. Masks and
gummed paper may be purchased at photographio
warehouses. =D,

Erratum,—Mgr. G. E. BoNNEY wishes to call
attention to an error in page 70, col, 1, in which
read ** mindererus " for ** minderus.”
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IV.—QUESTIONS ANSWERED BY CORRESPONDENTS,

Joiners' Composition.—W. M. (Market Dray-
ton) writes in reply to F. B. (Guernsey) (see pagce
158) :—"" The composition is made of beeswax and
resin mixed with colour to match whatever your
work may be; it can be melted in an iron spoon,
and poured into the defects while hot: it sets
directly, and when sandpapered down could not be
detected. I have enclosed you a specimen. This is
mixed with venetian red; it is a little darker than
the wood, so that you might see the way it is done.”

Making a Xylophone.—ELECTRON writes in
answer to CORRESPONDENT (see page 206, No. 13) :—
“The xylophone is made of pieces of wood about
1 in, square, the upper side of which is rounded ;
a hole is bored near each end, through which cords
are passed, and knots made to keep the picces
apart—pine may be used, but rosewood is con-
sidered better; when plaved they are laid on two
straw ropes and struck with small wood hammers ;
the compass is from twenty-eight to thirty-six
notes;the length may be from 1 foot ; they are tuned
by cutting the pieces shorter.”

Refrigerator. —J. M. (Newhaven) writes in
reply to URGENT (see page 174) :—** As you wish to
know how to make a refrigerator, I send a sketch
of an American one. The drawing is as plain as I
am able to make it, as I never learnt that art. A,
i8 a zine tray to hold the lumps of ice; Ag, lid, is
zine lined; A4, interior lined entirely with zine,
with small pipe at back from tray above, to let-the
water trickle down the back and run out by the
tap. The door when put on also lined with zine.
The top tray slightly deepening to the back, and
bottom one deepening to front to the tap. 'The
dimensions as regards width, depth, and length can
be of any size, according to the wants of URGENT.”

flilLs

! I|I|IE:

Blue Prints.—W. J. R. (St. Germans) writes :—
“May I be allowed to supplement Mr. Poole’s ex-
cellent article on ‘Cyanotypes’ (see page 194), which
appeared in No. 13, by stdting one or two sim le
methods of improving the colour of these b ue
prints? To produce a green tone, immerse in
sulphuric acid, 1 dram, water, 16 0z. Brown tones
may be obtained by immersing the prints in water,
in which about 10 gr. to the ounce of caustic soda
or potash has been dissolved, then washed and
transferred to a 6-gr. solution of tannin. A sepia
tone may be produced by taking the print, when
arrived at the stage last indicated, and immersing
In a bath of plain soda and water, taking care not
to let it act too long. The original blue colour may
be intensified by immersing in sulphurie acid, 1 oz. ;
E“?tga.tfd solution of protosulphate of iron, 1 oz.;

ater, 1 0z,”

Saws Running out of Truth.—ArrHA (Gran ge-
mouth) writes in reply to A. R. (Scorrier) (sce
age 204) :(—*“ I haveread A. R.'s (Scorrier) remarks
your 1ssue of date about saws running out of
truth, and hope to derive some benefit from same.
ould he kindly say the E&uge of a swedge saw at
centre and point he would consider most suitable to
cut three boards § in., and one board ¥ in. out of a

7x3 deal. The boards to stand that thick
being dressed into lining.” ness after

Joiners' Composition, or Beaumontague,—
. M: B. {Edinburgh}_ writes in reply to EH['I B.
(Guernsey) (see page 158): — “Requirecf beeswax,
resin, colour, or mahogany, mix yellow ochro
and Spanish brown: for ash and light oak, ochre
and chalk ; for walnut and dark oak, brown umber
and chalk. Rub the colours very fine, and use
common sense in mixing them and the various
materials together. Melt the wax in a large spoon,
add the colour till pretty thick, add a dmall quantity
of ground resin, just .enough to harden the wax.
‘When partly cold roll it between the alms so as to
form a stick handy for the pocket. To use it light
a match, or heat a small poker, and meltit, dropping
some on the defect, then with wet finger point press
;talég;ngkgyd in a minute or sothe surplus will sand.-

IMPORTANT PRIZE COMPETITION.

Tue Editor of Worxk has the pleasure of inform-
ing his readers that Messrs. CasserL & Comraxy,
LiviTeDp, have placed at his disposal the sum of

THREE GUINEAS,

to be distributed in Prizes for Competition for
Designs for a small Bookcase, to contain the
Volumes of

CASSELL'S NATIONAL LIBRARY,

which, at the close of the present year, will have
attained the aggregate number of Two HuNprED
AND Eweur. The books are in themselves of
world-wide interest, and may be regarded as
forming the front rank of our British classics.

In order to give a fair and proper idea of the
space or accommodation that will be required in
the Bookcase for the whole of the volumes up
to the close of 1889—two hundred and eight in
number, as already stated—it is desirable to say
that each volume, bound in cloth, is 5% inches
long, 4 inches wide, and about 4 inch thick: or,
to be more precise, the linear space filled by
thirteen volumes is 6% inches in length, which
admits of the volumes being placed on the shelves
without any possibility of being crowded too
closely together, to prevent easy withdrawal of
any single volume at pleasure. As 13 is the six-
teenth of 208, the space required for this number
of volumes can be easily calculated.

In order to give satisfaction to as many com-
petitors as possible, the Editor of Worx thinks
1t desirable to divide the sum offered by Messrs.
CasseLL & Company into Three Prizes, as fol-
lows : —

Fiust Prize
SEcoND Prize..,
Turrp Prize ...

One Guinea and a Half.
One Guinea.

Half a Guinea.

Intending Competitors are placed under no
restriction as to Form, Arrangement, or Orna-
mentation, as it is the Company's desire to elicit
from the readers of Work an Original Desien
for a Repository for the Four Years’ Issue of the
National Library up to the close of the year 1889
that may be regarded as the most convenient and
desirable for the purpose indicated.

Competitors should send inWorkine DrRAWINGS
to ScarLe not later than August 31, 1889, and
addressed, carriage paid, to

Messrs. CASSELL & COMPANY, Larep,
LA BerLre Sauvace,

Lupcate HiLy,

Prize Competition. Loxpon, E.C.

Cassell’s National Library,

A motto must be affixed to each set of Draw-
ings, and the name of the sender, etc., enclosed
in a sealed envelope bearing the same motto, which
must be transmitted by post, under cover, to the
Editor of Work.

The Drawings sent in Competition will be
submitted for adjudication to Three Competent
Practical Men, who will select those that are
deemed worthy of prizes.

The Prize Drawings selected will' become the
property of Messrs. CasseLL & Company, LimiTep,
who will return all Designs made by unsuccessful
competitors to their respective owners, carriage
paid.

The Awards, with the names and addresses of
the successful competitors, will be announced
and engravings of the Prize Bookcases given
in No. 30 of Work, published Oct. 9th.

NOTICE TO CORRESPONDENTS.

*+* In answering any of the * Questions sub-
mitted to Correspondents,” or in referring to
anything that has appeared in ‘“Shop,” writers
are requested to refer to the number and page of
number in which the subject under consideration
appeared, and to give the heading of the para-
graph to which reference is made, and the
initials and place of residence, or the nom-de-
plume, of the writer by whom the question has
been asked or to whom a reply has been already
given,
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Trade Notes and Memoranda,

-—

MESSRS. CROSSLEY BROTHERS have just com-
pleted two pairs of double cylinder gas er;alginea ftgr
a paper works at Godalming, which, are the largest
yet constructed. Kach pair is of 100 h.p, Dowson
gas 18 to be used, and the consumption is guaran-
teed not to exceed 14 Ib. per h.p. per hour,

RECENTLY, an examination of lumbers fo
gistration was held at the Guiltﬁ' Institufert,rlf;
eéxamination embracing joint making, lead ln.'_r,ring
etc., and various questions relating to the trade.
Applicants came from London, Kent, Hants, and
Devon, and rather over three-fourths of the number
%11;11(1 to arss.H 'Iqi'd%e E:}:agir_ierslwere Messrs, Charles

udason, vv. H. Webb, G. Taylor, H. B. ! 8
Millis, and R. J. Lyne. et b, O

. Two instances of rapid work in marine engineer-
ing have just been recorded. The ss. Khio wag
launched from the ship-building yard of Messrs. E.
W 1thlv"l & Co. on Friday the 5th at 5 p.-m., and went
into the Victoria Dock that evening to receive her
engines, by Messrs. Richardson & Sons, Hartlepool,
The work was begun on Monday morning, an the
engines were tested under steam on the Thursday
following at 11 a.m. The engines (triple ex ansion)
had cylinders of 22 in., 37 in., and 61 in. diameter
respectively. The other case is that of a crank
shalt of steel, having a double throw, which was
commenced on a Monday, forged from the ingot,
finished, keyways cut, and despatched on the fore.
noon of the following Thursday,

. THE late Mr. Warren de la Rue wasa splendid
illustration of the fact that a commercial career by
no means unfits a man for original scientific re-
search. He did not retire from business until 1880
and the bulk of his scientific work was also accom.
plished, and his reputation made previous to that
date. It is q}uite impossible to enumerate the work
of his life. He held office in many societies, was a
corresponding member of the principal foreign
academies and societies, was a voluminous con-
tributor Lo the transactions of many learned bodies,
and was an accurate ex erimentalist, astronomer,
photographer, chemist, e ectrician, and physicist,

__'—_ﬁ-___-

WORK

i8 published nt La Belle Sauvage, Ludgate Iill, London, at
0 o'clock every Wednesday morning, and shonld be obtainalle every-
where throughout the United Kingdom on Friday at the latest,

TERMS OF SUBSCRIPTION,

3 monthe, free by post . . «« 18 Bd.
6 monthe, o . - -+ 38 3d.
12 monthe, . 68, 6d,

Postal Orders or Post OfMce Orders f:h:.-nhlle at the Genera)
Post OtMice, London, to CASSELL and CoMPAXY, Limiced,

TERMS FOIt THE INSERTION OF ADVERTISEMENTS IN EACH
WEERKLY IssUER.

£ 5.4
One Page - - = = = = =« =1200
Half Page - - - = - - = = =« 610 0
Quarter Page - - - = . = = =« 8176
EighthofaPage - - . « . . . 117 6
Une-SixteenthofaPage- - =« -« . . 100
In Column, per inch - - - - = = 010 0

Prominent Pogitions, or a series of insertions,
by special arrangement,

Small prepaid Advertisements, such as Sltuations Wanted,
Exchange, cte., Twenty Words or lesg, One shilling, and OUne
Penny per Word extra if over Twenty.

*a»* Advertisements should reach the OMce fourteen
days in advance of the date of issue,

SALE,

Biological Research Mieroscope. — Superior
instrument, two eyepieces, 4 in. and § in. objectives, 45 ss.
Microscopes, 7s. 6d. to £30. State requirements,—HENRY
EBBAGE, [zs

Microscopes and Objects.—Thousands of popular
slides, ss. dozen. All microscopical apparatus and requi-
sites,— HENRY EBBAGE, 344, Caledonian Road, London. [2=

Your Name, Sir?—A complete Font of Rubbe
Type, consisting of two alphabets, with box, ink, pad, and
holder, post free, 1s. 6d.; extra alphabets, 6d. per set.—
E. C. PresTriDGE, Manufacturer, Cumberland Street,
Bristol. [6r

The “Era” Pocket Printer, Regd., prints any-
thing ; supersedes stencils ; post free, 15, 6d.,—E, BowbpITCH,

5, Waldo Road, Kensal Green, London, lor

Hats Made Easy. Braces made perfect. Fits all
sizes, hats or braces. 6 stamps.—T. AWSON, Heaton
Lane, Stockport. [z R

Cyclists.—Use * Graphine " on your chains ; no se,
will not hold dust; 8 stamps, freee—WoLrFF and Son,
Falcon Pencil Works, Battersea, S. W, [tr

Amateurs and Others supplied with every kind
of goods. Paints, French Polish Stains, Glues, Varnishes,
Lubncating Oils, etc. Very cheap.—Jongs ComMpPANY,
Viaduct Street, E, [4 5

Patterns.—r1co Fretwork, roo Repoussé, zo0 Tun:ling.
300 Stencils, 1s. each parcel. Catalogue, 700 Engravings,
3d.—CoLLiNs, Summerlay’s Place, Bath. [55

Stencils, 100, working size, ready for cutting, ss., free.
Samples free. 1 dozen cut Stencils, 2s.—CoLLINS, Sum-
merlay's Place, Bath. [6s

Fibrous Plaster Centre Flowers, ete.—Enrich-
ments for Internal and External Decoration. Best quality;
low prices, Estimates free; lists two stamps.—T. DAVIES,
131, Salisbury Street, Liverpool. [10 R
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R% MELHUISH & SONS,

FETTER LANE, LONDON, E.C.

Prizeo Medal for excollenceo of

For all Workers in Motals, also Jolneors,
Wood Carvors, otc.

WE HOLD THE MOST COMPLETE BTOCK IN THIS COUNTRY.

e (L}

{}ur Saws, moade frmu ! wira CCan
Steel, 'l.],}r'i'li.“'].l' for the jrarpase, Leng-
||='|r':| anedl gromd by i ey,
;1rlrl.ll-llr|}' l.'1||4:'|1"11 frovmm biantly 14y
back, amd from heel to pint,  will
work easy, with least presalile ** ser,

OUNR FAMOLUS

HAND-SAWS,

An TLLUSTRATION,
I0in, 20in. 24 in. 204 In,
A6 4/ 4/ o/

BRASS BACK TENON do.
8in, 10 in. 12 In, 14 in.
kI 4/ 4/t a3

AN Carviage Free

Our Tools ¢annot be
excelled,
8ce Quallty, also Price.

RO-MELHUISH & SONS,

85—-87, FETTER LANI,

LONDON,
TO INVENTORS

Il you have an ldea for an Invention PATENT it for i triflling cost,
Partlculaes and amphilet ireg,

RAYNOR & CASSELL, Patent Agents.
17, CHANCERY LANE, LONDON, K.C,

ESTADBLISIID 1861,

'I]I'li'ﬁ'lr'r]: Irl'l.l.ur |uir'r- I
BIRIKBECIL BAINIL, W, 1L ITUMPHERIES
Phighibwivy PLlL, §oomedon, N,
[ actory, g0, ot o, hayton ] -l]-, N

Houthampton Dulldings, Chanesry Lano, Lon mm
THREE per CENT, INTEREST allowed on DE-
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MELLIN’S FOOD

For Infants and Invalids.

MH NOT FARINACEOUN.  Rich in Fleshy Nerve, Braln,
E; mnd Bone Formers,

0w oo Gt that L SO Pownde ot bie T stied by Tulanits. “1his i
tho only food in whn b the starch Las been whodly «langed .o
solublo substances, which can at vee he converted i the loady o ving
blood. ‘I'his remukable sesult s atbatmed onitande the Lanly, by mmitating e s tly, in
the Jrroscess ol et fure, the santovald commbitioms ol e althy anl jrerliect e st
MELLIN'S I"U{}D hiaas Lieen ex.aomnnel L||.1,, peebogrically by thie hl.'__lpr"-.r Medieal
Authonnes, aml tested o hiemineally by the ment distigosbied Analy s, and b always
TSI R -.i by them A o, It has gaied many awands ol the ]ur;h:-.l terit at Poldi
Foxhabin TR
N I mu! i e i ket can show such o vast colles tion of Zond-fide testimonials. anel
vy of these allde o an enetiomal vet someere peamer o the Lt st "MELL[H*H
FUUD has saved Baby from Donth,”

USED IN ALL CHILDREN'S HOSPITALS.

Lrovpectus, Pamphiet and Nample, post free on application to the Lnventor
and Man wfercfores,

G. M[LUN Marlborough Works, Stafford St., Peckham, London, S.E.

FRETWORK & CARVING.

Hlivhest ivard —Gold Medal for Tools and Datterns,

MACHINES, DESIGNS, TOOLS, WOOD, MIRRORS, IIINGES
itnd FITTINGE, VARNISH, &oc.

Pooebsaw Cminhit can oo, swithi Tosteni tionis, o, fal | fres,
vorl oaal s Loessd 0 et Doeils, witly loanwoswd Danells n, Vi dy Do wse, ke e s, liee,

oy weand poarsd D besigens, ainl apne oo
Mot gyt leslimpailals olaily,

pegre Rl Bor en bibbeatboonn, Pry vonibs, Do o labo 1a

B Mo s e peiapeles i A p1_|.|..._:|||-, fid g, 'l“'“t”u |.1I||.|.|.]|||II.I_: i liest wvarle [y
vell ol s e pelal i el Toeas fam tll b g | 4=

HARGER BROS, SETTLE.

LENSES, SHUTTERS, TRIPODS, ke, |

HUMPHRIES" CAMERAS, 1889).
THE DRAYTON. oo t'nmp::n'r.;

l':'lp"l"l"!f IR sV eriieiil

M; anufacture r, 11,

GRATETUL—-COMFORTING.

EPPS'S COCOA

BOILING WATER OR MILK.

A F'L.Il‘i!r AND PERFECT ARTICLE FOIt

\ Teceth, Qums, Z Breath,

JRILINE |

HlﬂIﬂTl Ilﬂ'

I

weorkmansdope  Thighly
Hhvsavated Lasts fiee
Bl aplin .u'i.]n].uu_;ju-.

= T00TH-POLISH.

POSITS, repayable on demand,

TWO per CENT., INTE REST on CURRENT
ACCOUN'TS calculated on the minimum monthly Lbalances,
when not drawn below £ 100,

STOCKS, SHARES, and ANNUITIES Purchased
and Sold,

OW TO PURCHASE A HOUSE FOR TWO
GUINEAS PER MONTH or A PLOT OF 1. ANTY Pl
FIVE SHILLINGS PFER MON'T H, with hmwediate e

sesslon,  Apply at the Ullice of the HINKBECK FREMLISOLI) LAND
[BOCIKTY, as above,

The H_“'“"”H CK ALMANACK, with tull particulars, post frea
on application, FRANCIS RAVENSCROFT, Munager,

umes published Ly Mes
ranging in price from

NorTrer,
ASSELL'S CLASSIFIED CATALOGUE, con-

Lattng particulirs of l|||wni!.rr[ One Ihmn-unl Vol
LAkl AN CasMirany,

THREEPENCE to TWENTY-FIVE GUIN IKAG,

will be sent on recjuest post free to any adldven,

Nitw AnND EnNvancin Foiron,

R = e

“PURILINE" will P'urify and Heautify the Teeth with
a Pealy Whiteness 3 Palish the Enamel : Prevent ‘1 artar g
Phestray all biving Germs 3 aml keeps tlu- mouth 1n @A

delious conelithn of Coamlont,
|'I-L;.:|.|.!L|'r.

Health, Purny,  and
Non grity il J"".Ii.l"tlvlllll'lj.l' Pure and Hiar-

iras 1o Lk,
Povce One Shilling, in Handsome Enamel Do,
O all Chemists, Veviumers, fvg, I'ost free by

- Propricfor : A, WILSON, 422, Clapham Road, London, S.W.

Price In,; orin

TILE cloth, In. G, Cassell’s Technical Manuals.
i Hlustrated throughont with Drawings and Working
J PhOtO ra h fOI’ Amﬂ,teurﬁ . lhuhrulm, !.umui in clath,
World’s Workers. SERENY APPLIRD MECHANICH. Wy S R, S, Bass,
A Non-Technical Manual for the LL.1)., RS, L'Iulh.uﬁ.

A Series of New and Original Volumes by Popular Authors,

With Portraits printed on a tint as F rontispiece, cloth,
19, each ; or post free, 1u. 2d,

{/se rf/’ Al

BIICKLAYERS, DRAWING FOR, s,
RUILDING CONSTRUCTION, a5

The Earl of Shaftesh By T. C. HEPWORTH. CABINET MAKERS, DRAWING PFPOR, 3
ah Rob! Bhan ey CARVPENTIRS AND JOINERS, DRAWING
Barah Robinson, Agnes Weaston, and Mrs, Wit [LLUSTRATIONS, FOR, .

Meredith.
Thomas A. Edison and Samuel F. B. Morse.
rs. Bomerville and Mary Carpenter,
eneral Gordon,
harles Dickens,
ir Titus Balt and George Moore.
lorence _ Nightingale, Catherine Marsh,
R. Havergal, Mrs. Ranyard (" 1.N.R.”)
Dr. Guthrie, Father Mathew, Klihu Burritt,
Jnlaph lvesey.

enry Havelnﬂk and  Colin Campbell

brahuu-i lncu n.
avid Llvingstone.
anrpn Mﬂl ar and Andrew Reed.

l] dan
#n aml n runklln
nnua

‘urner, the Artist.
eorge and Robert Btephenson.

Cassurr & Comrany, Limiren, Ludgate Hill, London.

written by My,

Iu'.'ll'fi.l.'.'ll .'-'.I.Hll']'mjrll‘

Y One of the mast thorough and eficient manualy
for the non. ;ar'uh wdonal  photoprapher hing Leen
. AHepwaorth,
thing which an amateur shoulld know, not from a
hazy, semi-scientiie point of view, hut from a really
All the many dithienlties which
ameteurs are Likely to encounter, anild  the many
errors into which they are almost certain to fall) are LY [ TS
foreseen and provided against, while numerons in
poenions hints are given so as to madoe the ancitear's

lbours as easy as possibile,

GOTHIC STONEWORIK. 4,

HANDRATLING AND STATRCASING, 8. fd,

LINFEAIR DRAWING AND PRACTICAL
(HIOMETRY, s,

LINEIIR DRAWING AND PROJECTION,.
The 'I'wo Vals in One. 18, ful,

MACITINISTS AND ENGINEERS, DIAW-
ING IFOR, 44, il

METAL-PLATIE WORIK N,

Tt dleals with every-

DREAWING

MODEL DRAWING,
orrinodiarmicar AND ISOMETRICAT
PPROJECTTON, s,

Mr. Hepworth s an | o RSP ECTIVE, 3.

intimate knowledge of photographic science, and his | NTONEMASONS, DREAWING Fog, Cloth, 8.
book will he welcomed by all sanateurs, ™

Craplue, NYSTEMATIC DRAWING & NHADING, as,

Cassurr & Comeany, Lamvrvwn, Ludgate 1ill, London, | Cassnir & Comrany, Limiten, Ludgate Hill, London,

The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com



288 ADVERTISEMENTS. [Work—July 20, 1339,

.;138 in a{*rurhuj HJ:;JLEII thﬂj Grj H rfurf I [TALIT 1’ .uhnuid u.wu' mue u,r'

"Ih;. Irut hnm-.n Cure for ]xheunﬂtlnm l'mut “-r11tu*1 Lumbagon,

, Mr. .: |
(L I / . NERVOUS WEAKNESS, Loss of 11 petite, Torpid Liver, |
\.‘ : arness . Indigestion, Constipation, lxu'!n::} Complaints, Ladies’ "'Li]mu_-n'.ﬁ,
\f-\ /7 : IFFunctional ]quunh.n, se.

. |
L"-LZ .................................................... A s s e

RS Electropathl WRITE TOR

GENU]NC CUHATWE - PAMP HL,ET,

‘lhn. impart NEW LIFE and VIGOUR to the Debilitated

THousANDS OF TFEsTIMONIALS
I ! HAVE LEEN KELEIVFD FROM |
chills, keep :r.}u, body at a uniform and healthy temperature, and @ ALL CLASSES oF SocleTy,

Lo m. itution, assist the di _J_.'nll. mn, promote the circulation, prevent
thus speedily restore and : WHITE FDR C':'PIES
MAIHI‘AIH the HEALTH of thn ENTIRE FRAME y PAMPHLET AND ADWBE FREE. Those who cannot call should write

MEDICAL BAT ERY OOMF’ANY LTD., 52, OXFOH’D STREET LONBON W.

On the [‘u st of Every Month, dd.

CASSELL’'S TIME TABLES and Through-Route Glance-Guide.

“* CASSELL'S TIME TABLES' may be safely recommended to all intent upon a railway journey, as the clearly-tabulated routes and the useful
maps of the suburban and prsvmcial railway systems which they contain will enable the passenger to select the train required without the slightest

difﬁculty or uncertainty."—.\fornins Post,

J. H. SKINNER & CO., EAST DEREHAM. NORFOLK.

Manufacturers and Importers of Photographic Apparatus and Fretwork Materials.

. J. H. S. ".;I'IIL *now alarge Factory with accommodation for up-

wards of 190 workmen, which 1s used exclusively for the manufacture of Timber Yards, Smwing and Planing Mills covering about
'hotozraplu ."-,-,-..:..n.w of every descniption, trom the cheapest to the Trwo Acres near Railw ay Station,
MOt EX]ensive, _— B
L he process is simplicity itself, Full Instructi «ns s 1pplied with cach set. T g o " 000 Eol D N
. S. % Ci eep re irly in stock about 120 clipse Design, No. 102
3 6 The Eclipse Camera Set. 3,6 FEET OF rn:r.:'rwnun. b il 3-ply, vencers,
Complete, o nsisting T a Polishsl "LT“ weany Sliding Dellows, 1 .plate Wi, besides a very Ilr r (AL [I.’:. of Logs, Planks, and
i 1:||r1 t1 phatograph full-size carte-deay H,!I,, .,.:11|1 £ o1 :ﬁ ing 5-:1 en, Boards, Carvinge and Tu rr|||| il, &0c., ml 200,000
IJ-'-rﬁ. -'."II- e, I Fadas-Imaounted I irils, ] r [I_Ilh_tq [11 'I.|,] r|jh_ ST l I ixXin ;‘:- FULL EIIE DEE‘IGHS !ﬂr rr'ﬂtw&rk wnﬂd
| Solutions, Facket of Diry Plates, ,.r|-| | Instructions, enabling any ama- (I:a.]["l.rj,!ng' q::.:;{: g Lo I:t les an :ium”ll i HI:]LI-: 1! _[]!;n_ra
teur to take a good J.]. L ra) h, jl L &H l‘.l-'l:i' -] | k 00] L hests, retwor Duthits, Drills, Saw LAACY a
Parcel "ost, is_h : T securely packed iy and Treadle Machines, Saw Blades, &c. &c.
W) 76  Complete Photographic Outfit.  7/6 ' _Specialities for 1888 & 1889.—ooks of New
! Comprising ECLIFSE CAMERA SE [ as above: alsn PHOTO. Designs, FRELIWOKK No, 1, containing 1z Large Sheets,
GRAI lllL FIRINT J‘\' AI'PARATLUS, vaisting of Hardwood Prnting price s, No, 2, containing 2o Sheets of larger and more
Ij rame, with Dirass Spring Pack, Sensiti-cd Albumenisedd Paper, Gold claborate Patterns, 25, 6d, It -rhk--l' Wood Carving Designs,
ontng solution, Foxme Solution, Gliss I8 s, Cards for Mounting, with contamngr 14 Patte ris, Price is : theseare all New P"atterns, -r
lcte Ins ructions, Also Hardwoodl Foldin ¢ Tripanl Stand and Focus- rat sold jHI any other form, and l would, if sold H-_innlti:.-. ri
ing loth, Price 7s, 8d. Sccure |!r packed, | 't free, 8s. 8d. I packed cost three or four tunes the amount charged., Fretworker's
h port 1hile woud case, with h|1 red Lid and leather strap, as in illustration, Handltok and W r]r.-Jl p Guide, price 1s. New Designs, -..,‘.
) o) extra. 5 All Patterns greatly reduced in price, k
LVeTy Sot 1-. car«full 1 Sore Lieines sent o e ;
Eudran -Irl_! &L W r.hll !:'r:- ,_:-! before e Fent out, an I | cﬂmplﬂ't'ﬂ rl‘ﬂt"l-l"ﬂr!{ ﬂ'l.ltﬂt. CAIMTSIME 12-1Ni h
o Steel Frame, 43 Saws, Awl, File, 4 Desins iwith sufficient

N.B.—If Appal‘.‘.ltl.ls does not g"‘lllﬂ Sﬂtlirﬂttlﬂn | I.i.[h-rii Wood, gratis), and 1s. Handbook on Ilrut'ﬂ.“[k'
and is returned ur1|r1_|ured within three da\.rg; {;f | price 38 &l., carriage panl. 12 feet Assurted Plancd Fret-
receipt, we guarantee to refund purchase rm:n-ua\.r woud, 35. 6d.

c rI“..l vr ‘;u 1 1% Gil., I:H. 425, I1 ‘.. el upwards, e Special Fretwork Design, in commemoration of Her
¥ I|F| fa i IREL] || t|'|...\. 12 %1 | LF.T |.| 1]l .I-:! L"‘.: 5 u'l LI L -‘:'r' =5 111 il ; oaf “11. My bd.
;iﬁlfl'.fﬂ i{-‘ 2 SEH'”‘EE .5.. CO., EAST DEHEHAL{ Majesty's Jubilee, size, 36 ¥ 26 in., price
L | Catalorue of Machines, Desiirns, Wondd, Tanls, &c.. with
WA g oy LT L LM i W 2 TS, P 3_1 . kEtr
".-d‘:-’._, Whale .J.J.F' .-1;'."EII-E _t'.'_.l' r_.l‘nT-_.|--.'1—_T. alOT H!E-..""'i r-l-. weeveral Huondeed il .-_r_”_j,_”_'_ and full Iostructions for Eﬁ Pl .P'r F‘"ﬂ
» Helloway Road, N, and €, Seuthampton Row, where Fret-cutting, IE'n'.u-.I.in'.:, anul \-'lTIIIHiLIIIr:. I-rl--L' .|.-I.. post free, rice Od.
L.I.l.]a]ll.-q, Ik 1} b GOa, LI | e t"'ll.'u'l--n. 1% . T Fross ||- L 1L, 25, PEr Cross.

HENRY IVEIITL.INES,

MANUFACTURER OF

HIGH-CLASS LATHES

FOR

SCREW-CUTTING & ORNAMENTAL TURNIRG,

MEITH ER- ECRATGH H'DH EPUH.T TREADLE MILLING MACHINES, HAND
PLANING MACHINES, &c.

SAMPLE BOX 6% '
OR FOR 7 STAMPS" BIRMINGHAM. (33 _
Lond 2 — Ingleby Works, Brown Royd, Bradford.
ndon Warehouse: 24, KIH(} EDWARD ST., NEWGATE ST ACCURACY AND LIGHT RUNNING GU 'Ll‘-. ANTEE n ESTABLISHED 1858,

COLOUR S—EXOUISIT. SURFACE

LIKE PORCELALN,

Testimonials from the Queen n:::nf‘ Sweden, the Marchioness of Salisbury, &ec.

FOR ALL SURFACES OF WICKER, WOOD, METAL, GLASS, EARTHENWARE, CHINA, &

“Simply Perfection.’’— Zle Queen.
Made in over 100 Colours. Sold in Tins, 41d., 1s. 3d., and 2s. 6d. For Baths (to resist Hot
Water), 1s. 6d. and 3s. Post free, 7d., 1s. 6d., 3s.; 1s. 9d. and 3s. 6d.
READY FOR USE. A CHILD CAN APPLY IT.

SOLD EVERYWHERE.
ASPINALL’S ENAMEL WORKS, LONDON, S.E.

Telegrams —EDWARD ASPINALL, LONDON. COLOUR CARDS FREE.

C.BRANDAUER &C‘-’{.
IRCULAR.

POINTED

= - ——_——— — — s — PE——— -

PunTL.u AND PUBLISHED BY L ASSELL &. L‘um-n*. LiMITED, LA Hh.LLl:. SAUVAGE, LU\DU‘H E.C.
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