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LOCK REPAIRING AND KEY FITTING.
BY THOS. WILSON.

———— 4 o—

Bick-sPRING AND TumMBLER LoCKS.

No doubt most if not all the readers of

Work have at some time or other had
occasion to employ a locksmith. Now, I do
not say that after reading the tnllmmfr
article they will be able to EI]tLI‘El}’ {lh]mnae
with his services, but I purlmse showing how
any workman, prﬂf&ﬁlﬂnﬂ, or amateur, can
keep his own locks in

and sixpence for the key. In the country

the customer would probably he charged

time at
follows the

three hours’
reader
to give him,
save two shillings out of the halt-crown.

Besides the question of cost, there is a
graver reason why ll”ll”'tt,]]lllllll‘-:. should do
their own locks as far as possible.

“1t 1s an 1ll bird that touls its own nest,”
and I have nota word to sayagainst workmen

If the
am goinge

ninepence.
directions |1

[ think he will be able to |

[Price One Prnwy.

: but there are black sheep in
every fold.  What is to prevent a man when
fittine a key for a front door or safe lock
from fitting an extra one for his own use ? Of
course, he wounld not use 1t at once ; it won'l

i eeneral,

~be laid by for a year, perhaps two, but le

would be sure touse it at some tiune or other.,
For my part, I am convinced that many
burglaries take place in this way.
One more reason, and I have done. Whon
a workman takes a lock into the shop that
requires a key, he has :1

repair. There are several
reasons why they should
do so, and before com-
mencing this article I
will mention one or two.
In the first place, there
12 the saving of money.
Workmen'’s time in Lon-
don and most of the
large towns 1s charged
for at the rate of a shil-
ling per hour, and al-
thun;'ll the number of
hours are not generally
specified 1in the bill,
that 13 the price the
customer has to pay.
I have frequently seen
bills made out as fol-
lows: Man’stime, taking
off, {‘mnmfr repairing,
and fitting new key to
lock—two thllm'f-: and
sixpence,  This repre-
sents twu hours’ time,

key or blank served ont

to him, and itis chargod
to the ]nh If, thro i:r_‘t
-lIt‘h‘ﬁtlL‘“ﬂ-.{‘ﬂ‘l”]]ﬂl ance
he cuts the key wrong,
he will have to apply for
:uuﬂlmx, nml w' l COme
in for a *“ wigeing ” from
the shop foreman.
Sooner than do this, he
will take out the wards
or alter the levers of a
lock, and so fit the lock
to the key, instead of
the key to the lock,
thereby reducing a good
lock to the level of a lad
one. Having, 1 hope,
shown why locks should
be repaired at home, I
will now proceed to
show how. FIirst as to
tools.  Well, the only
tools absolutely neces-
sary are a vice, hammer,

IHHHH\*.

I
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Pig. 1.—Interior of Ordinary Back-spring and Tumbler Lock—A, Tumbler; B, Bolt; C, Follower: D, Catch: F, Keyhole Plate : G, Feather Spring.

Fig. 2. Different Forms of Picks.
Blank ; B, B, the L Wards:
External Wards,
Wards Cut,

Fig. 3.

Scotch Spring.

Fig. 6.— Key belonging to Lock Fig. 6.-
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Fig. 4.—Enlarged Diagram of Key in Fig. 5—A, Spot at which to Drill Hole in
C, C, Bridge Wards; D, D, Parts at which Key is liable to break when cutting L Wards ;

Skeleton Key capable pf Opening Lock., Fig. 7.

E, Collar Ward: F, F,
—Blank with Bridge and Collar
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screwdriver, and a few warding files and
chisels. Other tools will be described for
the benefit of those who may care to pur-
chase them, but, although, of course, 1t 1is
better to have them, they can be dispensed
with. Every house possesses a hammer and
screwdriver of some description, so that
IXings us down to the vice, warding files,
and chisels. Most amateurs possess a vice,
but those who do not can get one for about
half a crown that will answer the purpose ;
though it will be better to give a little more
if it is intended for any other use. -Some
vices have small square anvils. or heads,
attached to them, and these will be found of
great service in key fitting. Warding files
can be purchased for threepence or four-
pence each, and chisels for about sixpence.

Having got our tools together, and the
vice fixed, we will now commence work.
.We will commence with the ordinary back-
spring aiid tumbler locks, as they are more
frequently used than any other, and will
afterwards take the Bramah and the various
kinds of lever locks.

The one shown in Fig. 11s a fairly good one
of its elass, but it will be seen that a skele-
ton key of the description shown in Fig. 6
will open it as easily as the original. The
keys of a tumbler lock rarely, if ever, have
corresponding wards in the lock to more
than one or two cuts in the key, as will be
seen on looking at the illustration. Skeleton
keys are made in a variety of patternsg, and
will pass almost any warded lock ; in fact,
warded locks, although still made by thou-
sands, are gradually being superseded by
lever locks. 1f a skeleton key will not pass
the wards, they can easily be found by first
holding the key in the flame of a candle,
lamp, or gas, until it is blackened, or cover-
ing 1t with a film of wax, then inserting it in
the lock, and pressing it against the wards.
On removing the key the 1mpression of the
wards will be found on it, and when these are
cut away the key will pass easily enough.

It 1s much quicker though (if a skeleton
will not pass) touse a pick. These are made
1n various shapes ; a few of which are shown
in Fig. 2.

To open the lock shown in Fig. 1, it would
be necessary to use two picks like A (Fie. 2),
one to raise the tumbler, A, and another to
throw back the bolt, B.

A locksmith or {I presume) a burglar
always carries a bunch of skeleton keys and
picks with him when he goes to pick a lock,
and if the lock is a warded one, he never
fails in opening it. We will suppose that a
new key is required for the lock shown in
Fig. 1. This is rather a difficult key to cut,
and it will be better, if possible, to get a
blank, with the bridge and cellar wards also
cut, as shown on dotted lines, Fig. 7.

1f, however, he is unable to get anything
better than a blank, he will have to cut
these wards himself.

As I mentioned before, there are'not so
many wards in the lock as one would
imagine by looking at the key ; but we will
suppose them to be there, and that it is

necessary to cut the key as shown in the

drawing.

If the reader has a small drill, it will be
better to drill a hole at A (Fig. 4), and cut
the L wards, BB first; if he has not, he must
cut the hricige ward, ¢ ¢, first. To do this
he must make a straight cut with a warding
file through cc. After cutting the bridge
ward, he must lay the key on a flat surface
(if there is an anvil or head on the vice, use
that ; if not, a.flat iron held in the vice will
do), and cut the L wards with a key chisel.
Gireat care must be exercised in cutting these

wards, or the key is liable to break at pp.
The collar ward, E, must also be cut with a
chisel. It is not necessary to cut the whole
of the wards with a chisel, but only sufficient
to allow the point of the warding file to
enter. The two wards, FF, can easily be
cut down with a file.

It frequently happens that the spring of a
lock breaks. If itisa Scotch spring, as shown
in Fig. 3, it can be purchased for about
threepence ; if a feather spring (¢, Fig. 1),
it will not be more than a penny. ‘No direc-
tions need be given for fixing these, as the
way they are put in is obvious to any one.

Should anew follower (c, I'ig. 1) be required
for this lock, it will have to be riveted in. To
do this, it is necessary to take out the
bolts, ete., and hold the face of the follower
on the small head of the vice, if 1t has one,
or on the face of a hammer held in the vice,
and then rivet it on to the back of the vice.
It must not be riveted on too tight, or it
will not work. After riveting, it*will pro-
bably require cleaning out with a small
scquare file, or the knob spindle will not }}ass
through. The price of a follower for a lock
like this would Le about three halfpence.

If the lock requires cleaning, all the
movable parts must be taken out, and the
case washed out. with parattin or benzoline ;
the bolts, staples, etc., must then be held
in the vice and cleaned with emery cloth.
Although not necessary, as far as the working
of the lock is concerned, it is as well to clean
the ledges of the case and the heads of the
screws, as 1t gives a much better appearance
to the lock. A drop of oil should be put on
all parts where there 1s friction.

i -

DOWELLED JOINTS.
ANOTHER PHASE OF “JOINTING UP.”

BY DAVID ADAMSON.
——— T ==

For these the preparation of the edges must
be the same as for plain joints, but, before
going further, I ought to explain what
dowels are. No doubt all who read these
lines are familiar with them by name, but
as dowels are invisible when work 1s at the
stage in which it is most commonly seen
outside the workshop, viz.,, when finished, it
is quite possible that some may never have
seen them, and may have very hazy ideas
about them. Those who have access to an
ordinary extending dining table may be
referred to it as a famihar instance of the
use of dowels. Open it, or look at one of
the loose leaves. Little wooden pegs will
be seen. These are dowels to all intents,
but one end of them is unglued and merely
fits tightly into a corresponding hole in the
next leaf. In the dowel joint the dowel
is fixed into both boards permanently with
glue. Now with a fair notion of what a
dowelled joint is, a clear start may be made
to put its execution into practice. With a
litt}e attention it is not a difficult joint to
make, always provided that the worker can
plane up edges truly, but it may fairly be
questioned whether there 1s any superior to
it, either for strength or for speed of con-
struction, as well as the number of situations
in which it is available. We have, however,
for the present only to consider it in jointing
up boards for width, and we can hardly get

a better example than by suc{)pnsinu- two of
the dining-table leaves glued together.
From the very nature of the dowel joint
dowels are hardly ever used in wood under
 in. in thickness, but for anything above
this they may be employed with advantage.

The ordinary thickness of dowels is §in,,
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but beyond this being a generally convenient
size there 1s no special reason forit. It i

however, very important that whatever theip
thickness it should be the same as that of
the bit with which the dowel holes are
bored. The dowels must fit tightly in if
they are to be of any use. Where they are
used In large {quantities, the dowels are
bought ready made, or, rather, the lengths
from which the dowels can be cut when
wanted are got. They are not, however
any better than those which any one caﬂ
make for himself, but are preferred because
1t 1s cheaper to buy them. Those who wish
can, of course, buy them, but I do not think
they are to be got in our smaller towns, and
1t will be just as well for the amateur to
make his own. To enable him to do so a
dowel plate will be required. It is merely

=,

a piece of iron, or better, steel, with a hole °

through it. This hole is bored clean and
true, with square sharp edges. For occa-
sional use a good serviceable dowel plate
may be made out of a stout iron hinge
flange. The screw-hole nearest the centre
should be enlarged to 2 in. diameter, or

just sufficient to pass the bit which will

e used for boring the dowel holes. The
plate thus prepared may then be screwed

on to the bench, through which a hole must

be bored at least as large as that in the
plate, or to a piece of hard wood of, say, an
inch or so in thickness. This latter is the
more convenient of the two, as the plate

._-.-.“HF o

can not only be put out of the way when
not required, but a groove can be cut in the

dowel while it is being formed. This
is not invariably found in dowels, but there
can be no doubt, for a reason which will be

apparent later on, that it is advisable. Itis

groove

not generally found in the bought machine-
made dowels, from which, instead of 1it,a
shaving should be taken off, or the dowel

stuff passed through a block such as that
about to be described, not all round, but
enough to flatten it slightly at one part. In
the block to which the plate is screwed a

hole must be bored, as in the case of the

plate being fastened to the bench. Through

the thickness of the wood, say midway

between the under and upper surface, in-
sert a screw nail till the point just comes

through into the hole sufficient to catch
against anything fitting tightly into and
passing through the hole in the plate. The

late 1s now ready, and may be used ; but

efore attempting to do so, attention may be
given to the dowel wood and 1its preparation.

Almost any straight-grained, strong wood
will do for dowels, but beech and birch
are those generally employed, though I do
not know that they possess any qualities
which may not be found in several other
sorts. Waste pieces of any strong wood
may be used instead of them. The pieces
are cut into sticks roughly rounded, and
then hammered through the dowel plate.
This removes any irregularities, and the
screw beneath it forms a mugh kind of
groove or furrow in the stick as 1t passes
through. The length of the sticks is not of
much consequence, but on account of the
liability to breakage it is ‘'not convenient to
have them more than nine to twelve inches,
and they may be considerably shorter. I
may as well say that the dowels to be effec-
tual must be as dry as possible. If not,
they will shrink, and not retain their proper
hold on the wood in which they are inserted.

Neglect of this precaution, and one or two

other small matters, is, I take it, the reason
why dowel joints are not altogether In
favour in some quarters. When made care-
fully and intelligently, it is an open question
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_ whether they can be improved on by any
“other form. N .
. With this, we may now dismiss the dowels
" themselves, and proceed to see how to use
‘them. Now, it is quite evident that as the
‘pin or dowel is inserted in two boards, half
“of it being in each, the holes bored for its
‘reception must be exactly placéd. To .do
‘this is not difficult. Presuming the boards
" have had their edges trued, place these side
by side, and either hold them together in
. tl:jlre bench screw or any other way that may
‘be handy. Now with the square mark off
across the edges of both at intervals of from
- 8 to 12in.—more or less according to cir-
. cumstances. If the boards are then placed
~ edge to edge, it is clear that the lines on
~ each must correspond with those on the
other. Now, with the gauge set to about
~ half the thickness of the wood, mark off a
point on each of these lines. This point,
. of course, gives the centre of the hole to be
. bored in each. An ordinary centrebit may
¢ be used, but a twist bit is better, as it leaves
i& cleaner hole. In marking off with the
. gauge be careful to work from the same
¢ surface of the two boards, either from the
. face of both or from the back of both.
- Fixed, as they are supposed to be, in the
- bench, and then applied edge to edge, the
i necessity for this will at once be apparent,
|

though, unless attention were directed, it
. might be overlooked.

Before preparing the edges it will be as
well for tﬂe workman to look at the sur-
faces of the boards. Both may be equally
good, but it will often be found that one
side of a plank is better than the other,
and it is just as well to let the better one be
on the visibleside. The dowel holes should
be bored to a uniform depth of, say, one

- .inch, and In practice it will generally be
found better to borethem in pairs than to

- make them all in one plank before beginning
with the other. To do this, of course, it is

- assumed that they are left in the bench
¥ screw and bored right off after marking. In
order to get all the holes the same depth, a
very simple contrivance may be used to pre-

- vent the bit boring further than necessary.
- Expert workers can do without it, but even
they will often find it more reliable than
- guess work, sufficiently accurate though this
- may be. When I say that the little ap-
- pliance suggested is merely the ordinary
wooden stop so well known in the principal
. workshops, no further description can be
- necessary for the professional artisan. For
 the sake of the amateur, it may, however,
- be explained as being nothing more than a
- piece of wood with a hole bored through.
- The length of the wood—it is generally
' bored along the grain—must just be such
- that one end when the bit is passed through
the hole will be against the stock, and from
- the other the length of the bit, equal to the
- required depth of the hole, will project.
Those who do not care to take the trouble
to make even this little arrangement may
- bore the holes fairly equal by noting the
uumber of turns of the brace given to the
. first one, and making the others with the
- same. The mouth of the holes must then
. be widened with the rhymer or rose bit.
. This bevels them off at the edge, and not
- only facilitates the insertion of the dowels,
- but is useful for other reasons, which,
. however, need not be enlarged on. The
rhymer must not be used too freely. One
or two turns according to circumstances, in
fact, barely more than necessary to remove
. the sharp edges, and any burr there may be
from the bit used in boring the holes will be
ent. By the way, as boring the holes

11
ey
o

has a tendency, more or less marked accord-
ing to the wood and the kind of bit
used, to raise the wood round the hole, it 1s
sometimes advisable to run the plane over
the edges again afterwards. This, of course,
levels them, and though it may not always
be necessary to do so, no harm can result
from having recourse to it.

I said just now that the widening should
not be too great, and it may be interesting
to beginners and to amateurs as well to
have their attention called to the reason. It
1s this :—The object of the dowel being to
hold the boards together, it is important
that as much as possible of the dowel should
be in contact with the wood in which it
13 inserted. Now if the rhymer widens the
hole to the depth of a quarter of an inch,
that 1s, 1f the bevel formed by it commences
at this distance from the surface of the
wood, it must be evident that this space is
waste so far as adherence of the dowel is
concerned. Repeat this distance in the
other plank, and we have at once a space of
half an inch, which is practically wasted.
Not of much consequence, perhaps, but, as I
have more than once said, it is just by such
small indications that the difference between
the best and medium workmanship may be
recognised. Too often one sees dowelling
done in a careless manner, perhaps because
the want of care 1s not so visible, nor at-
tended with such disastrous results as it
would be In some other operations. For
similar reasons to those given for not
widening the mouth of the hole too much,
the dowel ought to go right to the bottom,
If it does not, i1t 1s no unusual thing to see
the surface of the wood joined plainly indi-
cating the fault. There will be a hollow
just above the empty space, especially when
the wood 1s comparatively thin. It may be
some time before this defect becomes ap-
parent, but there is always a risk of it, a
risk which should not be incurred, as it may
easily be avoided by a little care.

In order to facilitate the dowel entering
the hole, it i1s usual either to round off the
entering end or to hammer its edges just
sufficiently to make it slightly blunt. Both
methods are practised, but the latter is to
be preferred. If the end of the dowel is
rounded by cuttingor filing, of course some of
the substance is removed, and in practice no
bad results follow 1t the rounding 1s not too
great. Mindyonly the edge must be re-
moved, and that it is neither advisable nor
necessary to taper the pin, nor yet to make
the end into a hemispherical shape. Per-
haps this seems very similar to telling
one how not to do it, so I may explain that
the reason for calling special attention to
improperly rounded dowels is because one
frequently finds careless workmen shaping
them so. Personally, I prefer hammering
the ends. This removes none of the wood,
but compresses the fibres, so that to all
intents and purposes the end of the dowel is
tapered off, but swells again under the
action of the glue when 1t has been driven
home, thus making a perfectly tight fit. Let
us now suppose that two boards are to be
fixed together. We take a piece of the
dowel wood, whatever its length may be,
and round one end with the hammer. Then
glune the inside of the hole, though some
adopt the somewhat speedier, but not so
good, plan of dipping the end of the dewel
in the glue pot. It is a slovenly way of
doing, though, and it is better to glue the
hole. In doing this, do not fill the hole
with glue, nor yet put only a drop in, leaving
the dowel to force 1t round. The best way to
glue the hole is either to have a small brush
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with short end just about filling the hole—a
suitable brush with short fibres can easily
be made from a piece of cane—or to use
merely a piece of stick a little less than the
thickness of the dowel. This carries enough
of the glue and disperses it easily in the
hole. As quickly as convenient, so that the
glue may not set before it 1s done, hammer
the dowel home. The reason for the groove
in this will now be apparent, for if there
were no such channel there would be no
means of escape for the glue, which will be
forced down to the bottom by the dowel,
nor yet for the imprisoned air.  This latter
might seem of small consequence, but it
will be sufficient to say that if no allowance
were made for it there 1s considerable risk
of the board being split by it. Glue which
may exude should not be allowed to set, or

Fig. 2.—Dowelled Joint improperly made,

1t would interfere with the close contact of
the two boards. A small quantity will not
matter 1f the joint is to be completed at
once, and any there may be in the widened
mouth of the hole may stop there. It can’t
do any harm even if it does no good. When
the dowel 1s driven home saw it off, or
rather saw off the excess, leaving the pro-
jection from the wood just the length of the
corresponding hole in the other piece, or as
nearly as possible so. In practice it is
usual to cut a trifle short, for the obvious
reason that if only a trifie too long the
edees of the two boards could not come into
close contact. All the holes are dowelled
in the same manner in one of the boards,
and the projecting ends rounded off by
means of a file or a special dowel end
rounder. Hammering naturally cannot al-
ways be so conveniently done on the second
end. Perhaps some might like to know
what the appliance for rounding the ends
referred to 1s, but there 1s no sufficient
reason for its description, as, unless a large
quantity of dowels are to be trimmed off, a
rasp will do just as well. I ought, perhaps,
to insist on the necessity of the dowels
being thoroughly dry before they are in-
serted, so that they will not shrink subse-
i[uently and, in so doing, lose their “grip.”

t now only remains to glue the edges of
both pieces of wood, one of which, at least,
should be warmed before doing so, and,
of course, glue the holes which are not yet
filled. “All being ready, the boards are
brought together and clamped up, when
they should be left till the glue has set.
Perhaps, by way of conclusion, the two illus-
trations may be given as a kind of summing
up of all the foregoing. Fig. 1, given above,
shows a properly-made dowelled joint, while
Fig. 2 shows the joint, or, rather, the various
faults which are most to be guarded against.
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SOME FORMS OF BITS AND DRILLS

FOR THE LATHE.
THEIR USES AND HOW TO MAKE THEM.

BY OLLA PODRIDA.

-

Tue D-Bir, Rose-Bit, AND EXNLARGING
DRrILL.

WHEN a number of similar holes or boxes
have to be prepared, a considerable saving
of time and cost is effected in the long run
by making special tools for the purpose.
To this the increased accuracy of the work
must also be added, which in itself should
compensate for any extra cost involved In
the preparation of the tools. The writer

proposes dealing with a few of the simpler

forms of these, so that their construction

The end may be roughly faced to assist and
guide the act of filing up the front rake or
clearance, as shown in Fig. 1. Not more
than three or four degrees, rake or clearance

. should be given, as the tool works steadier

' square to the axis of the tool.

' shown 1 JFig.

the nearer the front cutting edge is kept
This edge
must also be slightly slanted or bevelled, as
2, and whatever radius 1s
given to the cutting corner, as shown in
plan, must be slichtly increased as the
corner 1s followed round so as to make sure
of its clearing itself. The top side must be
filed down to the centre line, and this will be
facilitated by drawing a line across the end
for guidance. For cast iron and brass, the

|
'|

upper surface forming the cutting edge may !

be left straight, as shown by the full line in

Fig. 1.—D-Bit : Elevation. /

T e —

the cutting angle should be

reduced by filing the relief

shown by the dotted curve.
The tool having been care-

fully finished to size and re-
quirements, it must be tem-
pered. This i1s done by first

Fig. 1, but for wrought iron

lunged into the water and finally cooled.
ff possible, use the tool while slightly warm
and if the material is hard it will stand
better if used without grinding,

The method of using D-bits is as follows -
_Sup(Il)nse the work to be operated upon is
set and fixed in the chuck, the first thing to
be done 1s to bore a short distance at the
mouth of the hole to the exact size of bit.
A distance of about half an inch will be
sufficient or just enough to cover the bevel-
ling on cutting edge, and ensure a fair bear-
ing for the bit to start upon. The tool
should be held in the slide rest by the
square shank, but it must be very carefully
set to agree with the lathe centres. It may be
used Elli}pﬂrted and fed or advanced by the
Enppet 1ead, the centre in the end of shank

eing utilised for this purpose, and the tool
kept from revolving under the pressure of the
cut by means of a spanner held in the hand
or a carrier fixed on the shank and Ell]]pDI‘tEfi
by the T or slide rest. In all cases the
tool must be kept thoroughly well lubri-
cated from start to finish, and this in small
deep holes will be readily accomplished by

heating the cutting end to a | the aid of a syringe or “squirt.” Before

Fig. 2.—D-Bit : Plan.

i

|
|

|* I

Fig. 5.—Rose-Bit: Profile.

and use may be made clear to those
unfamiliar with the subject.

Commencing with the D-bit, this
tool 1s peculiarly adapted for boring
long or deep true hnlles; of diameter
too small to permit of their being
bored by means of an ordinary bar or
tool. Fig. 1 is an elevation, Fig. 2 a
plan, and Fig. 3 an end view showing
the cutting part. The general shape in
section 1s semicircular, from whence
the name of D-bit. The tool is made
out of a piece of square steel, forged
down to form the cutting part, at
which end it should be, when forged
in the rough, of the form given in Fig. 4,
a small projection being formed in the
middle to accommodate the lathe centre
In turning. The material should also
be worked up at the corners or sides
as shown in Fig. 4, so as to permit of its
being gauged or callipered to size. After
being forged, the tool must be softened to

ermit of its being turned and filed up.
I'he softening process is accomplished by
heating the part to a cherry-red and burying
1t in fine ashes or quicklime until cool, when
it may be manipulated with comparative
ease. In the case of a half-round forgin
the turning can only be accomplished wit
the assistance of a slide rest. If, therefore,
hand tools only are available, it will be
necessary to forge the cutting end circular
1n section and form the flat part afterwards,
and this in the case of a moderately large
tool would be tedious.
1t 18 carried between the lathe centres in the
usual way and driven through a carrier fixed

on the square end. The turned part must

-

bemadenicely parallel and finished smoothly.

In turning the tool |

Fig. 4 —Working of Material.

Fig. 6.—Rose-Bit:
End View.

leaving this form of bit, it
should be noted that the
turned half round part should
never be less than two or
three diameters in length, and
1t should never be allowed to
become rusty or be otherwise
neglected.

Fig. 5, the next in order, and
Fig.6 give profile and end view
respectively of a very useful
tool, specially adapted for
accurate work or where inter-
changeability is necessary, It

Fig. 7.—Enlarging Drill:

Elevation.

Fig. 8. —Enlarging Drill :
End View,

bright or cherry-red heat, and immersing
1t In lukewarm water to a depth of about
one inch gradually, and then plunging it in
bodily for a moment, withdrawing it and
immediately brightening the end with a

1ece of sandstone so that the colours may

e noted as the heat from the partially
cooled shank spreads back to the end which
was gradually immersed at first. The tem-
per should vary according to the material
to be operated upon. For brass and cast
iron a dark brownish straw colour will stand
well, but for iron or steel it should be some-
what softer—say purple, or dark blue tinged
withred. Alwaysremember that the lighter
the straw colour the harder the tool, and as
the blue tints become paler so the temper
softens, making the tm}T more unfit for re-
sisting fatigue. In any case, immediately
the colour is reached the tool must be
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is not suited for heavy cutting, and 1s,
therefore, chiefly employed for finishing
holes which have been rough drilled or
bored within a slight fraction of the finished
size. The rose-bit, as this tool is com-
monly called, is better adapted for ver-
tical work, such as in a drilling machine,
than for the lathe, on account of the diffi-
culty of lubricating it sufficiently while in a
horizontal position. ‘
The making of a tool of this description
is a simple matter. It is only necessary to
obtain a piece of steel of suitable size to
allow for turning. The end may be tapered
and squared, as shown in Fig. 5, to fit the
spindle of drill if it should be required to
use it in a dual capacity. This done, and
the material softened all over, according 10
the directions given above for the D-bit, 1t
must be turned up to the required size and
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mde just easy to the callipers or gauge.
$The gauge part, which is cleared to the
ishank by a shoulder, must be made quite
pparallel ; in fact, it is safer to make the
tentting end a shade larger than the other

0 ]:E the gauge part to ensure against
s |mmming.

The conical part, out of which
%he teeth are formed, must also be turned,
¢ and the centres should be left in both ends
of the tool for future convenience. The
grooves shown running along the gauge part
_are for lubrication, and may be conveniently
s eut in the lathe by fixing a round-nosed tool
L on its side 1n the slide rest, and traversing
the rest or saddle by hand. The teeth are
| formed by filing, and care must be taken
that they are all truly cut to the cone. The
_square taper part must be well fitted to the
drill spindle, as nothing injures a socket
| more tﬁan a badly-fitting shank. For such
| t¢urned tools as this, the square should be
_preferably replaced by a turned taper secured
L’.’ a key or setscrew ; it is a matter of diffi-
. eulty to get a square driven bit to run true.
. The tempering of this tool may be carried
' put exactly as described for the D-bit. All
~ scale must be cleared off, and the bit polished
_after tempering to secure a smooth hole.
It must not be used at a high speed, es-
- pecially for deep holes where expansion
~ from heat might prove troublesome. When
- this tool is used in a lathe, it is held as des-
' eribed in the last case of the D-bit, namely,
-~ by means of the poppet head.
- A very handy and cheaply made form of
~ drill is that given in Figs. 7, 8, and 9, being
elevation, end view, and plan respectively.
It is more suitable for enlarging holes which
_ have already been bored, but it is a service-
_able substitute for the more expensive
+ D-bit. This tool consists of a piece of flat
~steel of suitable length and thickness, the
~ latter being pmlpnrhicmata to the width or
diameter of hole, say about one-fourth of
- the width. The cutting end is formed like
a common drill, but it need not be brought
- toa point ; the dotted line would give enough
| ecige. The tool is turned on the
- edges fora ?urtmn of its length, and pieces of
- hard wood fastened on each side, and also
- turned to the size of hole required. The
- duty of the wood is to keep the drill cen-
- tral and steady while cutting. These pieces
- are secured by screws passing through the
~ bit as shown. Where a heavy cut has
- to be carried, it may be necessary to
' eut clearance for the chips through the
- wood ; but this is very detrimental to the
latter, and it is therefore better to withdraw
 the tool and clean out the hole w. intervals.
"This tool is held up to its wo.: in the
. manner described for the D-bit. The pro-
- cedure of tempering is also precisely similar,
. except that it should not be made quite so
y on account of its being thin, thereby
- rendering the corners liable to give under a
avy or sudden cut. The centres should
— in il}e em%afuf }tlhia 0::)::::1:::1 tokfauilitata
. #he mounting of fresh w ing from
. time to time. S
~ The tools described above will be found
& ly mjgﬁ, E.n£ nln metal Trkerhwill
; nce m ifficulty in making them.
- This, of course, is said chiefly for I%hsz« en-
- couragement, of amateurs, as all professional
- workmen are well accustomed to manufac-
 ture special tools to meet the exigencies of
weertain special work that frequently de-
hands their attention. Indeed, even when
ool suitable for the work in hand may be
d, it has been found to save time
) the tool rather than to waste it in
until the purchased tool has been
At or sent home according to order.

| the material has been prepared. and will be

WROUGHT IRON AND STEEL GIRDER
WORK.
BY FRANCIS CAMPIN, C.E.

g A

FITTING AND ERECTING—PLATE AND ANGLE IRON
JOINTS—RIVETS AND RIVETTING.

THE material having passed through the
general processes already described, the
next stage is fitting and erecting. This may
be for temporary or for permanent purposes,
the former applying to large work which is
first put up and tested, and then taken down
again for shipment abroad ; the latter course
being adopted for home work, for the

Fig. 9.—Joggled and Packed Stiffeners.

execution of which, if of sufficient magni-
tude, workshops are frequently erected
adjoining the site of the proposed structure.
It sometimes occurs that a considerable
number of girders of one pattern are re-
quired for foreign and colonial railways, and
in such cases 1t is desirable to have the
parts interchangeable, as this is a great
convenience in re-erecting; and in such
cases the great advantage of pressing, over
hand smithing, angle iron knees, and similar
details, becomes manifest.

The staging upon which the girder is to
be erected must be made with the proper
camber, usually a central rise of one inch for
every forty feet of span, which is given
in order that, under its full load, the girder
shall not deflect below the horizontal line
connecting its extremities. This allowance
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Fig. 10.—Angle and T Joints,

is ample, as it is generally considered that in
well-designed and properly-constructed gir-
der work the deflection under a full load
should not exceed one inch in every hundred
feet of span.

I should feel inclined to lay especial stress
upon the necessity of employing great care
and very experienced hands in the fitting
and erecting department but for the fear of
detracting from the importance of the pre-
ceding manipulations, and they are really all
of such character that negliﬁrence i3 not to
be risked in any branch of the work, other-
wise it will not be brought to a satisfactory
completion. The erection of the structure
is always a test of the accuracy with which

4 .
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straightforward work if the templates have
been properly made and accurately worked
to, but, otherwise, it will be involved in
much trouble and ditliculty. At this stage,
too, will the character of the joints become
evident, and show whether the details have
been properly considered.

When the girders are built up before
rivetting, the parts are held together by
bolts called service bolts, of which a sufh-
cient quantity is used, passing through the
rivet holes, to hold all the parts in close
contact. The plates, having been properly
planed, should come together without any
trimming, but the ends of angle bars may
require some chipping to make good joints,
and the knees, if hand-smithed, may require
easing off at some of the bends. In some
instances, the emery wheel may be found a
useful adjunct in this work. All knees,
stiffeners, angle pieces, and gussets shonld
be made to fit truly, as upon them the
general squareness and freedom from twist
and winding will depend. If 1t 1s found
that any piece falls short of the surface
it should touch, it should be thrown aside,
and not worked in by the aid of packing,
which should never be used unless it 1is
a part of the design. Packings, generally
speaking, are to be avoided as much as
possible ; they add to the weight without
increasing the strength of the girder, and
impair the solidity of the work; but in
some cases it is convenient to use them to
avolid joggles. As shown in the sections
Fig. 9, @ and b are cross sections of plate
girders stiffened by T irons, ¢, ¢, in one
case, and d, d, in the other. The T irons,
¢, ¢, are shown joggled over the angle irons.
When the girder 1s of considerable depth
there 1s no inconvenience in this; but in
shallow girders the joggles come very close
together, and neater work may be secured
by using packings as shown at e, e, of
thickness equal to that of the angle 1iron.
Unless the girders are more than fifteen
inches deep it will be best to use packings.

It sometimes happens that errors occur in
the shop which may be made good without
wasting material, but where this 1nvolves
any alteration in the construction, however
slight, i1t will be necessary to obtain per-
mission of the engineer in charge of the
work to make it, hence this course will only
be pursued when the quantity of material
at stake 1s considerable. A mistake of this
kind came under my own cognisance some
years since : the flange plates of a heavy
plate girder (108 ft. long by 8 ft. deep and
2 ft. 6 1n. wide) were planed too short ; in
fact, through a change of foremen the plate
ends were planed twice, and, therefore,
when erected, failed to meet by half an
inch. In the bottom flange, where the
joints are in tension, this gap would not
signify so far as strength is concerned ; but
in the top flange, which is in compression, it
is highly important that the joints should
butt fairly together. In this case steel
wedges were made with a very slight taper
to fit the spaces between the plate ends,
and solidly driven in. The result was highl
satisfactory, and the bridge, when tested,
showed a higher degree of stiffness than is
usual 1n such structures.

In the case just referred to, there could
be no doubt that the joints did in reality
butt, but in the ordinary run of work it is
impossible to find out, after rivetting up,
whether the plate ends are in contact or not
throughout their width, and that is why in
English practice compression joints are
made witg a full complement of rivets suffi-
cient to carry the whole strain from one
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main plate to the next, but every care
ghould be taken to make all joints, in what-
ever position, butt as truly as possible, in
order that the girder may not become dis-
torted during rivetting, and also to assure
solid work, To this end, also, all the parts
should be drawn together to true bearing
by the rivets to avoid the occurrence of
unnecessary cross strain., When a plate
girder is completely riveted up, and sup-
ported through its whole length on the
erecting stage, it is evident there ought
to be no strain upon any part of it of a
transverse character, but if the details do
not fit together properly, all sorts of strains
may be set up by the contraction of the
rivets in cooling.

In Fig. 10 are shown some angle and T
iron joints. a a'is an elevation of the end
of T iron stiffener which beds upon an
angle iron, b, shown 1n section. The end, @/,
which is removed a little from the angle
iron, b, that its form may be clearly seen, is
shaped to fit the curve in the root of the
angle iron against which it bears, so that the
rivet may bring the two solidly together;
ends such as this may be chipped to form,
and smoothed off when necessary on an
emery wheel.

Angle iron joints are usually made square
as shown by the ends of the bar, d, d,
which are butted and joined by the angle
iron cover ¢, ¢, the joint of the angle irons
being indicated by the dotted lines. D and
(' are the main and cover angle irons shown
in section ; the cover is rolled with a round
back, which fits close into the root of the
main angle bar. It is, of course, necessary
that, if the full strength of the angle iron is
to be carried through the joint, the sectional
area of the angle cover shall be equal to
that of the main angle iron, and, therefore,
as 1t measures less upon the sides its thick-
ness must be greater ; thus, if the main bar is
33 in. by 34 in. by %in. thick, its sectional
area 1s 3} square in. thick. The cover bar for
1ts edges to lie flush with those of the main
bar will be 3 in. by 3 in. on the sides, and,
therefore, to have a sectional area of 31
square in. must be ¢ in. thick. This gives
an excess to the cover, but it is the
nearest size commercially obtainable above
that found by calculation. This additional
thickness sometimes causes a difficulty with
the rivets. Setting out the rivet centres, as
described in No. 8, p. 117, those in the section
D will be 1% in. from the surface, £, of the
main angle iron, and deducting 2 in., only
% in. from the inside of the cover, C'; this is
very little room to make up the head of
a 4-In. rivet in. With the view of using
_thinner covers, the angle joints may be
placed where from necessity the strength of
the main angle irons is in excess, and thus

eater facility for good and neat workman-
ship will be given. It is, of course, im-
possible, practically, to make the section of
the girder in exact proportion to the strain
at every point in the length ; the excess in
the flanges of a well-designed plate girder,
including cover plates, amounts to 10 or 11
per cent. of the theoretical weight. This
excess necessarily existing, it should be

taken advantage of wherever opportunity
occurs so to do.

The next sketch shows a more complicated
.a.nlgla Joint, which I once encountered in some
colonial work. It is certainly a very bad
form, about as bad as can be, but it was
insisted upon and accordingly worked to.
L fj; 18 the cover plate, the only peculiarity
- of which is that 1t is much longer than is
necessary when the ordinary joints are used.
The end, ¢, of one bar is cut off square at

k 1, and then has its horizontal table cut
away from g to 2, in like manner the end, ¢/,
1s cut off square at g, and the vertical limb
cut away from g to 4. Between g and ¢ the
contact of the angle bars is the same as in a
mitre joint. %, &, show a section of this
joint, and it will be seen that from g to ¢ the
root of the angle iron is cut through, so that,
regarded as an angle iron, all strength is
gone from the main bar, and its duties are
transferred to the cover, f, which, being
further off the work connected, is less
efficient in securing its solidity. There is
no compensating advantage in this arrange-
ment, and the metal cut away is wasted.

The ends of bars and the joints having
been properly fitted, the work 1s to be firmly
secured 1n position by the service bolts,
which should fit the rivet holes with suffi-
cient accuracy to ensure that of the positions
of the different componeut parts, which will
then be ready for rivetting up. Sometimes
bolts with cotters are used to hold the work
together, but this is a practice to be dis-
couraged, as cotters are never so Teliable as
nuts.

We now come to the rivetting of the
cirder together, and, in order to appreciate
the care required in the conduct of this
operation, 1t 1s necessary to consider the
duties of the rivets and the way in which
they are carried out. Some engineers allow
a considerable percentage of rivets for
defective work, but this should certainly not
be necessary, especially if the manufacture
1s properly inspected by a competent and

honest official appointed for that purpose.

The strain upon the rivets may tend to
cut them across, or to pull the heads off,
and In any case there is this latter tendency
during the period of their cooling after the
heads are made, so that in any case the
rivets should be so proportioned that they
are at least as strong to resist the heads
being stripped off as to withstand tearing
asunder tEmugh the body. The working
strength for iron rivets in tension is five
tons per square inch of sectional area taken
square to the length. The cross sectional
area 1s equal to the circumference multi-
plied by the diameter divided by four, and
the circumference is equal to the diameter
multiplied by 3%, therefore the resistance to
tearing across 1s equal to the square of the
diameter in inches multiplied by four very
nearly, this giving the working load in tons
with sufficient accuracy for practical pur-
poses. The resistance to pulling the centre
of the rivet out of the head is four tons per
square inch of the surface stripped, and that
surface 1s equal to the circumference of the
body of the rivet multiplied by the thickness
of the head in line with the body ; therefore
the working resistance to stripping is equal
to the diameter of the body multiplied by
3} and by four times the thickness of the
head, and this must be equal to the resist-
ance to tearing—four times the square of
the diameter; therefore the thickness of
the rivet head must not be less than the
diameter multiplied by 7 and divided by 22,
or, as a practical rule, the thickness of the
head must not be less than one-third of the
diameter of the body of the rivet.

The action of the rivets in drawing the
lates together in cooling will cause such
rictional resistance to their sliding one upon
another as very materially to aid in the
strength of the joints, but, as the amount of
such resistance is not accurately ascertain-
able, it is not relied upon, but goes as
margin. Its outside value, taking the fric-
tion of the plates to be one-fourth of the

pressure pressing them together, in tons,
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will be twice the total sectional arca in
square inches of all the rivetsin the joint, as
the pressure due to the rivets cannot exceed
the elastic limit of the metal, which is about
eight tons per sectional square inch, and it
probably is much less.

The rivetting up is almost exclusively
done now by hydraulic riveters, hand
rivetting only being resorted to where the
hydraulics cannot be brought to bear. It is
much better, as the rivets are more quickly
closed, and the jarring effects of the ham-
mering are not brought upon the work, and
this must, where it occurs, tend to derange
the positions of the parts put together with
service bolts. As 1t is obvious that the
rivet will expand when heated, the rivet rod
used in their manufacture must be some-
what less than the rivet holes, which are
made the size of the finished diameter of
the rivet. One-sixteenth of an inch is
usually allowed ; so rivets that finish three-
quarter inch are made from 1! rod. The
rivets are supplied with one head made, and
there should in their length under the head
be allowed, in addition to the thickness of
plates passed through, 11 diameters to make
the other head, which is formed by a die
called a snap fixed in the jaw of the rivetting
machine ; or in hand rivetting held by an
assistant on the rivet end after the head
has been roughly knocked up by the ham-
mers. Plenty should be allowed for the
rivet head, and should it be a little in excess
and form a collar round the base of the
head, it should not be cut off for fear of
damaging the plate beneath.

A

BASINS, BATHS, AND BATTERIES.
BY GEORGE EDWINSON BONNEY.

BariuM—BARIUM CHLORIDE—BARIUM SULPHIDE—
DAROMETER SCALES — DASINS —BATH — BATH
BRICK—DBATTERIES.

Barium.— Chemical symbol Ba. Combin-
ing weight 137. A mineral found in heavy
spar and witherite. It combines with oxy-
gen, chlorine, and sulphur to form various
salts, only two of which are of interest tous
here.

Barium Chloride.—Ba.Cl.,. Is prepared
by dissolving witherite (Barium Carbonate)
in hydrochloric acid. Its solution is used
to detect the presence of sulphuric acid and
sulphates in solution. These decompose .
barium chloride, and the free sulphuricacid
unites with barium to form sulphate of
barium, which falls as a white crystalline .
pre{clzipitate insoluble in water and in dilute
acids.

Barium Sulphide.—Da.S. This salt has
been employed by Mr. A. Watt to give a
warm bronze tint to clean copper articles.
The solution employed was made with four
or five grains of this salt to each fluid ounce
of water. The articles to be bronzed are
immersed in the solution, and allowed to
remain in it until they acquire the desired
tint. All the salts and solutions of barium
are more or less polsonous. _

Barometer Scales.—These, together with
thermometer scales, and the metal dials of
clocks, are silvered by the simple silvering

rocess, or silvering gr simple immersion.

ee notes on Silvering by simple vmmersion,
Whitening Clock Faces, ete.
Basins.—Porcelain basins are handé( ﬂfﬁ
m

juncts to the plater’s plant of tools.

quantities of solution for experiments can
be readily made up and used in them with
safety. They can also be safely used as
dippers in dipping out solutions of all kinds
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from cisterns and vats. Earthenware -lazed
. basins of the common sorts cannot be trusted
" to hold acids or st.mnﬁ solutions of salts for
" any given time, as the glazing soon gives
. way, and the ware is then speedily pierced
. by the solution. Acid-proof stoneware
' bowls and basins can be obtained from
: Messrs. Doulton, Lambeth Potteries, London.
~ Bath.—This name is applied by electro-
-~ platers to all solutions used in the workshop
" 1in which articles are immersed to be cleaned
= or to be plated. It is also meant to cover
" the name of a solution and the vessel in
' which it is contained ; hence, when we hear
i a plater speak of his gold or silver baths, it
" means the vats and their solutions as they
stand. In this series of notes, the various
“baths” will receive attention under the
several heads of G'ilding Solutions, Plating
Solutions, Puwckling Solutions, Dipping So-
lutions, etc. See also notes on Copper,
Gold, Nickel, Stlver, etc. The various vessels
 to contain the solutions will be described
under the note headed Vats.

Bath Brick.—Finely-powdered and sifted
+ bath brick is used in cleaning the surfaces
of articles intended to be left “dead” or

E;'.
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é" “frosted.” It is not suited for the prepara-
 tion of articles intended to have a smooth

~ surface when finished, except as a first
. Bscouring material to be followed by more
. finely abrading powders. The powdered
. bath brick should be used dry, and brushed
. over the surface of the articles whilst these
. are being held in a scouring tray.
I' Batteries.—The word battery, as applied
. to electrical apparatus, belongs strictly to a
- collection of Leyden jars charged with static
" electricity. These discharge their store of
' force in a violent manner, totally unlike the
 equable flow of current obtained from collee-
 tions of voltaic or galvanic cells. French
& electricians speak artd write of such genera-
& tors under the name of “ Piles,” doubtless in
- deference to the form of the first voltaic
% generator of electricity made—the pile of
~metal discs invented by Volta. Eglglish
- electricians a.p;ﬂy the word battery to all
. apparatus 1n which electricity is generated

& 'EE chemical decomposition, and also to
- those forms of storage cells known as ac-
{ ‘cumulators and Leyden jars.

- Alist of the batteries in use by electro-
. platers is given in the annexed table, which

. willalsoshow at a glance those most suitable
- to the work to be done.
. The Fuller might be added to this list, but
. should even then be ed as a make-
' shift should none other be available. The
- Wollaston is also used in some workshops.
. Each battery has its own peculiar charac-
teristic which renders it fit or unfit' for the
- work to be done. Thus, the Bunsen battery,
- 88 ordinarily constructed, is the best for
* nickel-plating and copper-plating in alkaline
. solutions, because its electro-motive force is
. high, enabling the current to push through
- high resistances. But even then we must
not use small cells except we are doing
‘small work, that is, plating a small number
* of small articles. This battery, however, is
- not suitable for the we ;:: of silver-plating,
gilding, and electrotypi.?;, because its hig
- EML.F. causes the metal to go on too fast
~and in a granular condition. In all these
~ operations the Daniell will be found to be
" the because its E.M.F. is lower than
that of the Bunsen, and its current ually
constant in volume. The Smee, and also
Fllhr, are eminently useful cells for giving
& current suitable to the work of electro-
#ulding small articles of jewellery. Batteries
w ;zné E.M.F. cause gold to go on too
#AN5, aad give the deposit a high colour. The
e

R wis

French gilders and platers make up the
Bunsen with sulphuric acid in the porous
cell with the carbon, and thus get a constant
generator with a lower EaLr. This form
1s also less troublesome to keep in working
order than the ordinary Bunsen, and it has
the merit of being free from noxions fumes.
Nearly all the batteries given in the list
may be altered and modified to suit the
wants or conveniences of the operator. A
modification of the Bunsen has just been
noticed.
of batteries, that I give various strengths of
acid solutions to be used in the zine com-
partments of the batteries. These suggest
other most important modifications, the
EM.F. of the battery varving with the
quantity of acid used. For instance, the
EMF. of the Bunsen charged with a
solution of one part sulphuric acid to eight
parts of water may give an EALF. of 1°05
volts, but when chareed with a solution of
one part sulphuric acid to 10 or 12 parts of
water the E.M.F. may full to even less than
1'80 volts. The Daniell, Smee, and Walker
may be modified in like manner. Mr Smee,
mn writing about Lis own battery, says —

It may also be noted in the table |

size have to be plated, or when a large
number of articles have to be plated at the
same time. This necessity may be partly
met by employing a great number of small
cells coupled in multiple are, but small cells
thus coupled up soon run down, because,
being placed on short circuit, their charges
of acid soon get used up. The best work is-
generally obtained when the elements of the
battery present a slightly larger surface to
the liquids within the battery than that of
the anodes to the solution in the vat.

Lastly, the current obtainable from a'
battery may be modified by the manner in
which the cells are coupled together. If
the EALF. 1s too low, we may couple the
' cells up in series until the required E.M.F
has been obtained ; or, on the other hand, il
the EALF. 1s too high, we may take oft
cells and thus reduce it. It is never good
practice to couple two or more cells of a
different style of battery together to ob-
tain the needed E.M.F., as the weak cells
always pull down the current to their own
level, and the current from the stronger
cells will heat the solutions in the weakest,
thus impairing the efficiency of the battery.

TABLE OF BATTERIES USED BY ELECTRO-PLATERS.

| . : . |
Name of | Negative Element Positive Eleme | Approximate Work ‘hich it i
Battery. ﬂ-J.lSulu[:::Jtl. | ‘;lsllldl::iﬁlll[::.l"lll.n‘ ! EALF. of Cell. | "i‘::jl Ei‘ﬁ i ;Lf]lltlelmll.]t I

Copper in =atn- .. . . ,

| rated solution 4iNC in sulphuric | - . Electro-gilding. silver-plat-
Daniell. g,f,m?,;ﬂphm of | ‘?l:?lldl sglll%t'mn, 1 ‘ 1079 volts. |2 to 5 ohms. ing, and electrotyping.

Platinised silver . . .. |

. : Zinc in dilute sul- | e :
in dilute sul- L Ve — = e Electro-gilding. silver-plat-
Smee. %zi?ligicuicjud. 1to fﬁ“igmnf_fﬂtﬁ ¥ 580 I 047 volts. | 5> ohms. ing, and electrotyping.
, 15, or 20. e ot
| 5 s
Platinised carbon ... _. .. ]
. : Zine in dilute sul- | o .
in dilute sul- g e i Eleetro-gilding, silver-plat-
Walker. %:r[{n:igiﬂngtfﬁjd‘ 1to | fg"iycﬂ‘;f.}‘jl‘ 1to I 0°66 volts. | 0’4 ohms. ing, and electrotyping.
L 19, . * L] =Lf. ‘
b " 5] i .

| : itpie Zinc in sulphurie | ; q1 |Nickel-plating and copper-
Bunsen. Uiﬂ%&“ In nitric acid solution, 1| 1°7 volts. DSGL':;]PEP plating in alkaline solu-

to 15 or 20. ‘ | tions,

! : e o - Electro-gilding, silver-plat-
French Carbon in strong -ZI::idl nﬁgﬁiﬁl‘;gng | 1'6volts. | 011 ohms ing, _copper-plating in
Bunsen.' sulphuric acid. | to 15 or 20 ' , . alkaline solutions, and

= nickel-plating.

“The liquid generally adopted to excite
this battery is a mixture of one part by

measure 0 sulphuric acld and seven of |
water, which will be found amply strong |

for all purposes. The electro-metallurgist
will frequently find it advisable to use
dilute sulphuric acid, only containing from

Toth to y;th of the pure acid, and adding |

some acid when the first is exhausted ;
taking care, however, that the quantity of
acld never exceeds the ith of the original
water, for any excess above that quantity
will be useless, as the liquid will then be-
come saturated with the sulphate of zinc.”
Still further modifications may be made in
the battery by enlarging or diminishing the
size of the negative or the positive element,
or both of these, and in altering the size of
cell containing them. As a rule, the en-
largement of elements and cells tends to an
increased output of current, because the
internal resistance of the battery is lowered,
and there is, consequently, more available
force for the outer circuit. Enlarging the
negative element will frequently bring
about the desired result of lowering the
internal resistance of the battery and in-
creasing its volume of current. This is
speclally noticed in the Daniell, Smee, and

alker batteries.

Large cells (holding from one to 10 gailons
each), and large elements to suit them, be-
come a necessity when articles of a large
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Batteries for electro-deposition are fast
giving place to dynamo-electric machines,
the current from these being in every re-
spect more suitable to the work of depositing
metals than that from the best batteries.
They are also more cleanly in working, less
| costly, and more easily managed. See notes
on Dynamo-electric Machines. For informa-
| tion on amalgamating the zincs of batteries,
see notes on dmalgamation, Zine, Mercury,
ete. For information on how to connect
cells together, see notes on Binding Screws,
Clamps, and Connections. See also notes
on Bunsen Battery, Daniell Battery, Smee

Battery, Walker Battery, Wollaston Battery, .
ete.
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A TRAY FOR LOOSE LETTERS, WITH.
BY E. BONNEY STEYNE.

L e

THE penny post is, of course, a big blessing;
and although in England, the home of its
birth, we are yet not so thoroughly well
served, at once so cheaply and expeditiously;:
as, say, Belgium, for example, yet a good
many of us get even more letters than
we want. Now the future storage of these
1s not an easy matter, if they are to be at
once tidily put away, and yet available for
immediate reference. - '
. There 1s a very true'proverb that says-if

vawd Todoms $ondionr b : -
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you want a thing done, the most busy man
of your acquaintance is more likely to do 1t
than the laziest; and, in similar fashion,
the man who has dozens, or 1t may be a
number reaching at times to hundreds, of
letters daily, is tolerably sure to have some
system in force. But the average private

correspondent is reduced to a survey of his
wardrobe and to start an expedition as
amateur pocket-picker on his own coats (or
dresses, if it be a she, hanging ap like Blue-
beard’s wives). Such a way is, however, more
suggestive of a student of the Jew Fagin's
academy than a respectable letter writer,

who finds suddenly an important
address, or a question needing
reply, has escaped his memory,
and lies dormant in some mislaid
missive. -
The first few minutes after
reading a letter is generally the
crucial time for its future chance
of existence in
a definite lo- ,
cality, and the
majority of
those received
must needs be
immediately
disposed of ; yet
while, of course,
a certain class
of correspond-
ence 15 never B
open to public
perusal, save in g
the deplorable
event of an_ac-
tion for breach
of promise, there
area great many
purely formal D
ones that are in
no way “private
and confiden-

tial,” which may be at once placed on the |

writing table for consideration at a con-
venient season.

But a writing table specially set aside,
with needful appointments, is not in every
room of a middle-class house. In fact. the
presence of such a table for real workaday
use, and not merely of the “elegant daven-

ort ” order, is a sure sign that the house-

old has intellectual tastes, or is intimate
with the usages of what the old novelists
called “polite” society.

For the ordinary house, or bachelor's
apartments, a tray to contain invitations.
businass letters of no great importance, and
the usual missives awaiting reply, is a great

-

advance upon the frame of the looking-glass,
or the hundred and one odd corners where
such things are banished.

If this tray has an inkstand and recep-
tacle for pen-holders, sealing-wax, ete., it
is doubly usetul, for then it converts any
table into a writing table for the time being
when placed upon it.

Such an one 1s shown in the design
now given. IFretwork has been selected for
its ornamentation, because 1t 1s the most

“avallable method for many who like to make

r'-=-'r’!.!'-l:r.li-i',:f]wl- .
L 2 e A

a i

usetul little additions to their surroundings,
or suitable presents to their friends. But the

i| -
.l!fifl':.]i:'.'ilf”'ui"’-f|'g|.’;'ii

|

'il:hll

A

1dea 1s often to be seen in shop windows,

~mace 1 leather and various other materials.

The baskets so largely used for MSS. are,
no doubt, the same things practically, but
the addition of an ink-bottle makes this more
convenient for private use.

The wood should be polished each side,

~unless, as in the case of oak, it is left

entirely plain.  Bearine in mind the fore-
gone certainty of blots near an inkstand, it

" would be best to stain the wood with ebony

stain before polishing, using the proper
French polish for black finish.

In such work as this, it is best to fit | |
 tacles for the ink-bottle and for pen-holdeis.
Fig. 1, it must be noted, is worked in

all the pieces together with neatly dove-
tailed or tongued joints, as the skill of the
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- yield 1ts full effect.
C1n 1ts constructicn than an ordinary fret-

~worker is able to command, befare the actnal

sawing of the design 1s undertaken. Nee

calso that the wood is brought to a fine,

smooth surface before pasting on the design,
as after use of sand paper is apt to dull the
sharp outline of the fret cut line. The
bottom of the tray should be lined outside

- with cloth or baize ; inside with leather

Japanese gold paper, or some other sub.-
stance, to give 1t a finished appearance.

As small covers, if left loose, are generally
lost or broken long before the article to
which they belong is worn out, it would be
as well to hinge the lid to the pen-holder
compartment —
which plan
keeps that re-
ceptacle free of
dust, a distinet
gain to the ma-
Jority of careless
writers who do
not wipe their
pens after use,

The given
size, 12 by 83,
1s fairly useful,
but enlarged to
about 15 by 12
1t 1s more s0, as
then the com-
partment  for
papers admits
quarto and cut
foolscap,and the
pen division
takes full-sized

holders. But for private use the
size shown 1is, perhaps, large
- - enough,

Such a thing ought to sell well
at bazaars, or be a most accept-
able present to any adult. It
15 easy to construct, and displays
all the work expended upon it

Fig. 2a.—Right-hand Part of Side of Papur Tray—Cut Two ;: A, B, C, D show Parts of Connection with Fig. 2.

well 1n sight, an important item to the
amateur, who naturally likes his labour to
With little more work

sawn bracket or photograph frame, 1t may
claim to be of really practical use, and form
a thing with reason for existence evident
and provable. '

Some parts of the designs, it will be no-
ticed, are shown in black on white, while
others are the reverse. This is not a merely
fanciful alteration to give variety to their
ornament, but has a practical reason. Figs.
1 and 4 are for the end that provides recep-
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duplicate, since it supplies the end pieces of
the tray and the division between the part to
take loose papers and the other. Note also |

| t|r| |'|i'r:*| :‘p“ M! 'iﬁ
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that Figs. 2 and 2a (really one piece divided
for mechanical reasons imposed by the ne-
cessities of space) must be traced twice and
cut in reverse. That is to say, the right

| hand end of the one piece must be the left- | of the designs to em‘;h reader, who must

hand portion of the other. Then the solid | determine for himself whether or not he

part of the design explains itself, for all | will take them in hand. 1 will content
those parts enclosing the bottles ——
and holders are treated in this |l||1|| Il ‘“]“ |I‘ “‘ |‘||+M lla|‘| Il || ||. .'-!-;;I;;u.'.
fashion to exclude dust, so far as it n‘“‘ i ‘ I “1 ‘1 Ul
is possible in fretwork. Fig. 4 1s i (|
the cover for the pen-holder com-
partment, intended to be hinged
to the division piece, Fig. 1. A
piece of plain wood to putztmu
off the ink-bottle space is, of course,

Fig. 3.—Inkstand End and Division of Tray—Cut Two.
Fig. 4.—Cover of Pen Box, hinged to the Division Piece—Cut One.
Fig. 5,—End of Tray, opposite to Inkstand, etec.—Cut One.

i
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also needcd, likewise a piece to
catch the lid as in ordinary boxes.
It is easy to say all these petty
details should be apparent to the
meanest intelligence ; but taking
my own as the av erage—-the very !
mean average—I feel that the ex- | i th ,
treme difficulty of explaining these i||';|] 1 | M |”|l |||‘1|| | ‘leihi |.1 |t| |
things briefly, yet L\Elll"ﬁ 15 yet 'itl' JHi il il
not so appalling as the labour

of translatine such attempts into actual | myself with suggesting that the patterns

handiwork, for words are at best variable | may be so "LL“]"tptt'Ll ami manipulated as to
things. ' make glove and handkerchief boxes, which
Here I must leave the further consideration | will be both pretty and useful.

I||II If'l




330

" ENEERING.

[Work—August 10, 1889,

YENEERING.

A CONSIDERATION OF THE ORJECTIONS
URGED AGAINST IT AS A SHAM,

BY DAVID ADAMSON.

#

PROBABLY no operation or mechanical detail
connected with cabinet making has been
more unfavourably commented on, even
when it has not been utterly condemued,
than that known as veneering. This, as
almost every one is aware, consists in cover-
ing a piece of wood with a thin layer of
some choicer wood, the latter being the
veneer. Perhaps before explaining how
to veneer it may be well, in order to romove
prejudices, to glance at some of the obyjec-
tions most commonly urged against veneered
surfaces, and see whether they ave valid
or not. Personally, as one who has given
considerable attention to the subjeet, | can
unhesitatingly say that I see no objection to
it when properly done, and in this I imagine
I shall have the support of all practical
cabinet makers,

One reason which is sometimes brought
forward against the process is that vencer-
ing is a sham, and therefore degrading
its tendency both to the workers and to the
public, the users. No more mischievous
assertion than this could be made, and 1t 1s
one which it is difficult to think could ever
be seriously urged. Were veneering gener-
ally practised with the intention of deceiv-
ing there might—nay, indeed would—be
strong grounds for condemning it, but can
any one with the slightest practical ac-
quaintance think for & moment that veneer
is put on with the intention of implying
that the substance is the same throughout
its entive thickness? I only now refer to
those who have some knowledge of both
material and construction, for it may be
conceded that others occupy a somewhat
different position, and their views may for
the present be disregarded. To the cabinet
maker therefore, whether professional or
amateur, who may not have any definite
ideas on the subject, a few suggestions are
offered for consideration. They may help
the former class of worker especially in
enabling him to refute any assertions which
may be made by customers and others
against veneering. Perhaps in this latter
sentence [ seem to the fastidious
amateur to be talking too *“shoppily,” but
while there 1s no wish to tread on lus toes
I may say that I am only too familiar with
the frequently absurd notions of the publie
—that is those whom I have classed as
* customers ™ —not to be desirous of giving
sound argument, or rather by suggesting
how some of these motions may be com-
bated. In the of WorK we meet on
neutral ground, where those who know
what they are talking about in practical
matters ean state their views without any
fear of being misunderstood as to their
motives, For example, were a cabinet
maker in the ordinary cowrse of his trade
to inform a customer prejudiced against
veneer—I use the won judiced ad-

or her objections were
unfounded, that customer would probably,
or let me say possibly, go elsewhere. The
cabinet maker may ‘mng a mild explana-
tion about the propriety of veneers, and
with a ?rnn may succeed in
mmm ut the chances are his
ex ion, in the great m.)oriH of cases,
would be put down to personal interest.

can hardly sway any one writing for
Worx, so, however wide my views about
veneering may be from those of some

readers, please remember that did I think
the process immoral 1 should have no more
hesitation in condemning it than I have
i upholding 1t.

As has been stated, no cabinet maker
could long be deceived, even were he
momentarily 8o, by veneered wood. As a
rule a very shght inspection, a cursory
slance, shows him what the construction
1s8: therefore, so far as he i1s concerned,
there is no deception, To him vencering
simply offers a ready way of decorating
a plam wood, and to employ a well worn
simile it 1s no more deeel\wim than the
rilding on a pieture frame,
Because 'thia: looks like gold, ever imagine
that either the maker or owner mtended
to imply that it was formed throughout of
the precious metal.  But, it may be urged,
gold and wood are not analogous materials,
that no comparison can be ﬁ'mm between
them = the one being of such extreme value,
and the other common enbugh. This is
correct to a certain extent, and only so,
for though gold and wood are not of the
same value, 1t is only the choicer kinds of
the latter which are generally used for
veneers, either because they are too costly
to be worked up sohid, or, as is the case
with some ot them, because they cannot be
used in the solid form.  On examination we
find that similar processes are practised in
almost every branch of manutacture and
art. If weare to be logically correct accond-
ing to those who object to venecering, we
cannot stop short at this form of decoration,
We must not only denounce it, but every
other method of surface or superficial adorn-
ment, for they are all to the same extent
debasing and faise. We might varnish our
front doors, for mstance, just as a pre-
servative, but paint them, oh dear, no,
becanse that would be done with the mten-
tion of persuading passers-by—perhaps in
time deceiving nursv‘ws that the humble
pine of which they are made is a nice olive
green throughout. Does, for instance, the
sesthetie iuﬁiridmﬂ who paints his wood-
work ivory colour do so with a thought
that possibly some one may be deluded mto
believing that it is actually of ivory?

If that 13 his intention, he certainly is not |

less blameworthy than the cabinet maker

who is so unhesitatingly found fault with |

for decorating his plain wood. In the one
case & thin coating of paint is used ; in the
other a thin coating of wood. Where the
difference in principle lies I for one cannot
conceive, the distinguishing feature between
them being that one is laid on in a liquid,
the other in a solid form. Of course the
gsthetie individual, be he professor or other

sorts of bad intentions to the wicked trades-
man who daves to adorn a piece of, let us
say, American walnut with a piece of choice
“Durr.”” Oh, the ignorance of such would-
be teachers, who have unfortunately, how-
ever, got the public ear by virtue of their
position, for admiring this self-same wood
or variety of wood, burr walnut; they would
say, “It ought to be solid, else is it a sham,
and we will have none of it.” How many
of them are aware that it, and many other

woods, amboyna, thuja, and others, eannot

be used in the solid form. They are merely
superficial decorations, the same as the
aforesaid ivory paint, and could not by
any possibility be used structurally more
than it
‘Ifmmrhﬁ with wood is wro
ciple, then

L W in pr‘lin‘
S0 is coating & surface with

No one '\\‘ﬂl‘lld, .

paint or other adhesive covering for the
purpose of rendering it more pleasing to the
eve. To allege this latter 1s, of course, ridi-
culous, but it may well be asked, is it any
more so than to say that veneering is wrong?
It is diticult to know where to draw the
line between the false and the true in art,
and no attempt 1s made to do so in these
remarks, which are merely made to explain
what one can only suppose are erroneous
conclusions, founded on an inaccurate and
imperfect knowledge of the process and in-
tention of wood veneering.

Even Ruskin, if I remember rightly, does
not object to thin sheets or veneers of
marble being used for the adornment of build-
ingsin Venice, and surely what is permissible
in them there, can hardly be wrong in
furniture in this or any other cuuntry.ng'l‘ha
materials ave different, but the principle is
the same. If it 1s not proper to cover a
base wood with a more valuable one, it can
havdly be right to cover a common stone
with a choice marble. But this brings us
very near to the adornment of bLrick build-
ings with an outer coating of more or lest
ornamental stucco ; and it may be asked if
this also is to be considered as a veneer, and
to be advocated for the same reasons. Such
a question 1s & very natural one, and is not
lightly to be dismissed, though to discuss it
at length would lead far from the present
subject. It will be sufficient to suggest that
properly applied veneers on furniture, and
stuceo on buildings, are scarcely the same in
chamacter any more than in material. The
object of both i1s the same, viz, to render a
surface more pleasing to the eye by external
finish than it would, to the majority of
people, be without it. Here, so far as our
wesent purpose is concerned, the resem-
hlmwe ends.

Undoubtedly, one great reason why ve-
neering is regarded with disfavour 15 on
account of the faulty manner in which it
iIs sometimes used, and the facility with
which it may, by unscrupulous people, be
taken advantage of to hide defects in work
or material. i am far from saying that all
veneeris correct, eitherinapplication or inten-
tion, for unfortunately thiscannot be aftirmed
with accuracy. It w.ast be admitted that
sometimes one finds veneers used in a manner
which cannot be justified, but at the same
time the whole blame must not be attributed
to the workman or the manufacturer, for if
certain classes of the public did not demand
articles at impossible prices, the production
of low eclass furniture would, to a very great
extent, cease.

When veneer is used on an unsuitable

- wood, or otherwise improperly, it 18 of
man of light and leading, would indignantly |
repudiate any intention to deceive, but
none the less he is quite ready to impute all |

course, not to be commended, but might
not the same be said of any other operation?
It is not the veneering itself which 1s wrong,
but the mode of work which is at fault.
Even when furniture is made without veneer,
it is quite possible for it to be defective ; but
no one on that account would say that 1t 1s
wrong to make it solid, e, without finish-
ing it with veneer. The remedy lies In see-
ing that all the werk is properly executed,
not in abandoning a process. Taking a
further and usual mode of finishing furni-
ture, French polishing, it might with equal
justice be urged, that because this 1s ocea-
sionally badly &une, therefore no polish-
ing is to be regarded with anything but
feelings of reprehension. It will be observed
that nothing is said about personal likes or
dislikes of gbrighﬂy polished surfaces, as
that does not affect the comparison.

only want to show the unreasonableness

of utterly discarding a process which is
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commendable, or, at any rate, allowable and
simply use it 1s sometames
.
OUR GUIDE TO GOOD THINGS.

ﬂ—m Swarresr TG ovrr N PrLaxes

coRRESPONDENT has called my attention to
what may be called the smallest thing out in
and has sent me a specimen for testing.
body of the plane, which is of iron apparently
nickel-plated, is barely { in. long, a little over
$in wide, and a little less than } in. deep. The
interior is cut away from the top, so that the
hollow thus formed has a V shape, the sides being
to one another at a right angle. There
is a slot at the bottom to allow of the projection
edge of a tiny cutter, about % in. in width,
ich is attached to ome of the sloping sides of
interior by a small screw. Atonecendisa
it ring, by which the plane may be worn on
watch chain. The cutter is made of the best
being sharp and capable of being
at pleasure, the plane, small as it 1s,
used to take off the fine edges in delicate
cabinet work, or to pencils. I am told
the price of the plane is 1s., and that they can be
m Mr. E. Walker, 20, Lecge Street,
1rmi of m any further information
respecting them can be obtained.
L ]
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74— Tre “Firu axp Sare” Step LapDER.

The step ladder shown in Fig. 1 of the
sccompanying illustrations shows the best
form of this useful household appliance that
has yet been introduced. The old make of
step ladder, for use chiefly in the dwelling-
house, was similar, it is true, in general appear-
ance to the “ Firm and Safe” Step Ladder,
but it will be remembered that the only means
whereby the back was kept from spreading
out totoo great an extent from the front was
bv a couple of pieces of cord, which per-
mitted the extension of the steps just so far
as their length would permit, and no farther;
and sometimes if the conds were not fully
extended, the ladder mig .

pping. ladder, however, is
fitted with Gibson & Glazier's Patent Locking
Stay in lieu of cords, and it is in this fitting
M;tnt::mm mdfnfety are found ; render-
mg means of supplving to pér-
fection a long-felt want, numelyljern
thoroughly well-made and absolutely
safe article, both for domestic and trade
purposes : for the Patent Locking Stay
gives strength and sti;hi]ity where it is
absolutely required, thus rendering the
step ladder under notice the best and
most reliable article in the market.

and nature of the Patent

it when the ladder is being
closed. It commists of two a
t bar, one end of which works in
a socket, screwed to the bottom of one
of the steps in the front of the ladder,
to which it is secured by a pin riveted
without the socket at each end. The
other end also works om a pin passing
through the straight bar, which is be- |
tween two curved bars, which work on sockets
screwed 10 a mil across the back of the ladder.
"h-hhﬂgildmd,themighthrh
erect, and mnto a notch cut for it in the step
to which it is attached. mcurndhnmalm
erect, or very nearly so, are in the framing
of the back above the rail to which they are
sfiached. When the ladder is opened, the bars
:“—- h-‘m-ﬁli:gdminmmm
ing a naid extension between
pmmadmm.. When in this
osition they are locked and prevented from mov-
thhﬂhﬂlu
» clamped to the straight bar and travels along

e Mg
-l-.

it. When this is withdrawn, the locking stay

' can be liftea, and the step ladder closed.

In addition to being secured in this manner,

- the step ladder itself is also well and stoutly

made of good, sound inch timber. The steps are
grooved into the sides and securely nailed, and
under the bottom step and second step from the
top, a turned wooden pin, 2 in. in thickness, 1s
placed, which, itis claimed by the manufacturer,
makes a much sounder and stiffer job than iron
pins, or even tenons, on the ends oI one ¢r two
steps. The top rail of ths framing which forms

' the back is purposely kept beluw the uppermost

Fig. 2 —Position of Siay when Ladder is bzing closed.

step but one. so that when the step ladder is cpen

it will not be in the way of the fcer of any cne
. when standing on that step.

| rangement permits p g
| board on that step. which is frequently required

Moreover, this ar-
ulling throuch a scaffold

by painters, decorators, whitewashers, etc,, for

. whom a couple of sets of step ladders will serve

as admirable trestles for forming impromptu
scafiolding. For the use of tradesmen, such as
those just mentioned, larger ladders are made,
somewhat heavier, and it is absolutely impossible,

| on account of the rigidity afforded by the stay,

for the back legs to wriggle or twist about, as is

button shown at A, which | the case with steps that are fitted with cords.
| The ladders have

a mice appearance, being stained
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and varnished before being sent out. I can speak
favourably of them, having had one in use in my
own house for some few weeks in order to test it
thoroughly, and the result is that the old steps
with cords have been turned out to make room
for the new comer. I should say that the * Firm
and Sufe ” Step Ladder is manufactured and sup-
plied by Mr. William Glazier, 97, Tulketh Street,
Southport, Lancashire. The price of each ladder
depends on the number of steps of which it con-
sists, the price per step being 1s. 3d. The lock-
ing stavs are supplied for fitting to any make of
ladder, in three sizes, sold respectively at 18s.,
21s., and 24s. per dozen. 1 strongly recommend
carpenters and joiners who are in the habit of
makine these appliances for sale, to provide them-
selves with a supply of Gibson & Glazier's Patent
Locking Stays,and tosend out no step ladder with-
out it : and upholsterers will be wise to add the
 Firm and Safe’ Step Ladder to their stock, and
exhitit its decided advantage over the old steps
with cords to all customers who may be 1n search
of such an appliance for home use,

5. —VEVERS REGISTERED PraTe LIrFTER.

Alr. C. C. Vevers, 12, Market Street, Brigzate,
Leeds. sends a new edition of his “Practical
Amateur Photography,” which is sold at Gd.
This hacdyv little book is divided into two parts,
in the first of which the different processes in the
art of takine a photograph, from the operation of
takine the negative to the finishing of the pomnt,
are described 1n clear and simple language, calcu-

lated to make each step intelligaible to the
amateur beginner. One formula only is given
for each operation. which is beneficial in
enabling the learner to avoid the uncertainty,
both of mind and action, which invanably
sets 1n when a number of recipes are given
at the same time, without any indication of
the best for the beginner to take in hand
and test under particular circumstances.

Tte second part of this lreckwre 1s more
advanced, and therefore better suited to
those who have mastered the rudiments of
the process, and are ready to bevend
the beaten path described in detail in Part 1.
Thus the second part contains directions for
working the Celluloid and Eastman films, for
carrving out the carbon. platinotype, gelatino-
bromide. and other printing processes, with
formuls for various developers and toning
formule.

The - Registered Plate Lifter,” sent by
Mr. Vevers, looks very much like a thimble
without a top. with a piece of metal extend-

ing frcm one side of the finger-socket
for mbout 2 in., in the form of an elon-
gated finger nail. The plate lifter is
placed ¢n the top joint of one of the
fingers, and the plate is hfted from the
bath Uy means of the metal projection
alreadyv referred to. Of its utility or
advantages I am unable to speak, but
Mr. Vevers states that an enormous
number have been sold since the time
that he first introduced them, which
was only a few months ago. Some. how-
ever, consider that its use would be detn-
mental. inasmuch as the plate mighkt be
scratched by the point of the metal. Be
this as it mav, it would ecertainly keep the
tips of the fingers clean if it did nothing
more. It is right to add that at the énd
of the book a set of chemical labels
printed in bold type on paper gummed at the
btack, will te found. The photographer will
find these extremely useful. as they can be de-
tached when required by the aid of a penknife
or scisscrs, and attached to the bottles contain-
ing corresponding chemicals or sclutions, re-
lieving the owner from the trouble of prejaring
written labels for the purpese of distinguist-
ing the contents of the bottles on which thev
are placed. Among other new matter will be
found notes and remarks on t]zw:f:: tl:i
process and the hydroquinone pment.
frontispiece is also added, which % a g:lxhi
example of flash-licht photography, re need 10
e ] % Tue Ebprrox.

phic zinc
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SHOP:

A CORNER FOR THOSE WHO WANT To TALK IT.
— T
*s’ Nortice T0 CORRESPONDENTS.—In answering any of
the *“ Questions submitted to Correspondents,” or in re-
Jerring to anything that has appeared in ** Shop,” writers
are requested to refer to the number and page of number
of Work in awhich the subject under consideration
appeared, and to give the heading of the paragraph 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. Answers cannot be given lo ques-
tions which do not bear on subjects that fairly come
within the scope of the Magazine,

I.—LETTERS FROM CORRESPONDENTS.

Pit Frame Saws and Paste.—G. . (Bourne-
mouth) writes:—**Is same inscrted in No. 15 simply
to fill space, or to give some superannuated wheeler
a lift 7 His construction may do for a coster’s wheel
or perambulator. How about wheels, say, from 2 to
6in. tyre? Had he taken the trouble to look in any
good London wheelwright's shop he would see the
fﬂ_lﬂ a necessity, and not confined to the country.

f it is meant for amateurs it is merely waste of
valuable space. If for pro.s they will simply
‘smole their smile,’ as not one in 500 will undertake
such laborious ill-paid work as wheeling. Should
they feel like it, let them apply your tip. French
prepared wood may now be bought (at less cost
than English stuff in the rough) ready to put
together. The cost of putting together machine
stuttis for labour only from 6s. to 16s. per pair; barrow
wheels, 18. each. You will see it is about as useful
as teaching how to make a hatchet. How does the
set stick work? Is mortise cut long? The way of
securing the nave weakens the frame, causing it to

spring at every blow. Could send you simple, |

eap, secure fastening (sketch of). J. H. seems to
know something of saws. Some amateurs may not
be able to procure a set. To them I would say push
on with what you have. I made three carriage
bodies with nothing but a piece of hand saw. iltgﬂ.
sharpener is not handy, do it yourself. If for
hard wood sharp, with square points, or not quite so
pointed as J. H. recommends— that is, where onl
one saw may be at hand. J. R. will be answered,
no doubt, in your papers on coach building. Imuch
doubt whether paste will answer for otlice work,
being too long drying.”

Advertising and Advertising,HANDEL ST.
CLAIR writes :—** Your note to hand regarding ad-
vertising plans for cottage. You misunderstand
me. I only sent the design for the benefit of your
readers, and to let them know that they can
obtain full dra of same for small sum, as all
are invited to do in Illustrated Carpenter and
Builder. As ta its being an advertisement, what
are all these lathes, etc., that you exhibit and re-
commend for the Britannia and other companies,
but advertisements? Be that as it might, I do
think you should try to introduce plans for houses,
You might do worse than follow one of your corres-
pondents’ advice—to give prizes for best designs. I
am certain it would prove an interesting study for
everybody, and be something praetically useful
instead of filling your periedical with fretting,
carving, embossing, repoussing, and such like
rubbish, fit for none but professional amateurs who
have more time than talent, and more money than
sense.”—{ When you asked me to publish designs for
cott , and ac?umnt readers that they can obtain
full Emmngs of same for small sums, you simply
asked me to advertise your designs in Work, and
I wrote, telling youto apply to the advertisement
department, who would give you terms, etc. The
notices that I give in ** Our Guide to Good Things”

~ —are not advertisements. Makersand dealers invite

notice of their goods in precisely the same w
that publishers invite notice of "the books thg
Eﬂhllﬂh . In mewspapers and literary journals,

verything is reviewed on its merits, and when-
ever you e to send me nslg article you have
invented or made for general sale, I shall be happy
to do the same for you as I do for others.—Ebp.)]

Scribing Wheel, —J. W. (Burton-on-Trent)
writes :—" I beg to ask your opinion of what I
think would be an advantage or improvement in
compasses. Sometimesinscribing skirting down to
a floor with the ordinary compass, the 1 marking
the wood is apt to follow the grain, unless great

care is used, thereby causing wood to be cut awa
where it is not wanted. \"ﬁu;t I would suggest ig
that one leg should have a small revolving wheel,
instead of the ordinary point, the wheel to be
ground to a fine Edﬁ?‘ and toothed. I think it
would then run over the surface of the wood with-
out following the grain, and it would answer quite
as well as the ordinary compasses for descri ing
:r.:irq:.leit or any other purposes to which they are
put. you will kindly reply in *Shop’ and tell me
what you think of my suggestion I shall feel
greatly obliged. You need not put it so that any
readers of WorK would understand it, as I should
like to have the advantage of it if there is any.”"—
give your letter in full. I need only add that your
is correct in theory, and will found so in
practice. Itis the principle of Barrett's improved
combination roller gauge described in lgn. 13,
203, to which In this the

mﬁg may refer yow
ends of the bars are fitted with revolvin wheels,
eave a mark even on the hardest knot,

which will 1
—HKbD.)

i

-

An Easily-Made Fret Machine.—-W. R. S.
writes :—** The fret machine here illustrated claims
to possess the following recommendations to the

amateur :—A verticalstroke, easi!f: constructed, and.

can be made fora few shillings. The parts required
are as follows:—A wheel 12 in. in diameter: two
iecesof bariron 4 in. x 1in., the frame of an nrdinﬂri
iron hand fret saw (one with a spring in the bac
will be found best), costing 1s.: and 2 ft: of -in.
brass gas-pipe. First fix the wheel about 18 in.
from the ground; above this place the two pieces
of bar iron, B, bored with a half-inch hole in the

An Easily-made Fret Machine.

A, Piece of Brass Gas-pipe.
inch hole bored in the centre of each, to take the Shaft, A.

B, i, Pieces of Bar Tron, with half-

C, Tresdle Crank.

Iy, Blide for the Frame to run in. E,
Table. ¥, Treadle, '

centre, placed a foot apart in these holes ; insert the
piece of gus-pipe, A, having previously bored a hole,
and flattened tlhiv end nearest to the wheel. Great
care should Le¢ taken to see that the pipe comes
exactly over the centre, as the successful working
of the machine will depend upon this. Drive a piece
of beech, or any similar hard wood, in the other
end, and in this strongly fix the iron frame. The far
end of the frame and the part under the table
should have two'slides, D, made of mahogany ; this
will steady the frame when running. The treadle
can be made in the ordinary way:; of course the
throw of the machine will be-double the distance
from céntre to centre of the piece marked c. I have
tried to make the description as lucid as I possibly
can; but should any ditliculty be experienced by
the reader, I shall be happy to answer queries
through the columns of ‘Shop.””

Elizabethan Twist in Lathe.—W. P. W, (New-
port, Mon.) writes in reply to C. C. E. (see page
109) :—** C, C. K. still believes there is no lathe in ex-
istence in which the spiral can'be cut and finished
by the tool. ;
complicated apparatus in ivory or hard wood. But
he will be surprised to know it can be done in any
wood. I have a piece cut in yellow pine 1} in. pitch,
with only the cutter, and I Lelieve sand-papered
afterwards. There is no costly or complicated appa-
ratus required for this work ; any lathe having an
overhead gear, and any means (whether screw
cutting or not) to determine the pitch, is equal to
this task. My own lathe is a 4} in. centre screw
cutting with overhead gear. With this I have no
difficulty in making a *convex curve die into a con-
cave without a break,’ as easily as shelling peas.
If C. C. E. was referring to me when he sai
had found such men as you referred to, but could
never run them to ground,’ he will have no such
difficulty with me. You are welcometo give him my

address, and I am willing to show him my tools,
.::r,t as I promised before, he can have a specimen
cut,

Back Numbers.—X. M. T.C. C. (Belfast) writes :
—** Having had the good luck to fall in with No. 14

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

He says it might be fairly done by a

.hﬂ e

==

of your very valuable little paper, I am determined

to take it constantly, as I find a great deal of good

information in it. But I am sorry to say that I

missed the first number of it, so that is what is

making me write this miserable letter to you. I

want you to let me know, through  the medium of

*Shop,’ if you could supply me with Worg, from

Nos. 1 u? to 13, as I haveé got 14 and 15. If you have

them, please let me know the cost of sending them

to Belfast, and 1 will send name gnd address.

Hoping that you may have all the numbers of

WoRrkK that I want, I wish you eévery success

with your undertaking.”—[Nos.-1 to ¥3 of Work

can be had by order of any newsagent, or the

publishers can send the thirteen numbers free by

post, on receipt-of your remittance for 1s. 3d.—EDb.]

= About WoRE. — A WELL- WISHER ([Jover)

writes :—* Being an amateur workman, I have often

wished for a book that would be useful, but have -
always found theni beyond my means, with the

exception of one or two works with which T had to
content myself until 1 first saw your valuable pub-
lication, WWORK. I should like to thank you for
your endeavours to meet the requirements of such
as me. I cannot tell you how valuable WoRK has
been, is, and I trustwill be, to me; nor how I long
for Wednesday to come round that I may get the
next edition. I have not yet made the overmantel
nor the bureau, but I am making a cornice similar
to the one given in WoRK. ‘Shop’is a proper-
corner of tit-bits for every one.”

Enlargement of WoREK.— KIiLDONAN (Inver-
ness) writes: — * Permitsme briefly to enter m
dissent from the suggestions of F. A. C. (Bra
Sord), and others, as to the enlargement of WoRK,
and its consequent increase in price. Personally I
should be quite willing to pay 3d. weekly for a
larger paper, and would not feel it a very heavy
tax on my resources ; but what about the hundreds,
it may be thousands,ef -yeung-worlkmen, appren-
tices, and poor working menWwith large families
and small wages to whom the present cheap and
good,publication is a great boon, if the pricet were
raised? It mu.{ be a paltry sum for vwéll-to-do
tradesmen, and others in comfortable circums-
stances, the extra 4s. 4d., ot 8s. 8d. annually, but it
is not 80 to many an artisan, and I think it would
be opposed to the traditions of the great house of
Cassell & Co. to plate their publications beyond
the reach of the working classes. I am speaking,
of course, of the pootrer sections. I have no doubt
the publishers know their business quite well
enough without outsiders like myself poking our
noses in and otfering suggestions as to what should
or should not be done; but it oceurs to me (and I
offer the suggestion in all humility) that when the
volume is bound the advertisements on the last leaf
of each number will not be pleasing to book lovers
generally. If a coloured (orany) wrapper were issued
with each number, would not the advertisements
pay the outlay arising therefrom? This would throw
open two more Eagea of WoRK for the editorial staff
(N.B.—No goak meditated here), while the cover
would be valuable in keeping the numbers clean
while being read or used from week to week. I do
not by any means wish it to be understood that I
would not like to see WoORK enlarged ; but I hold
that it is an excelent pennyworth as it is, and
knowing from past experience the scarcity of
pennies with many lads learning their trade, I
think it would be a pity to raise the price. 1 have
not noticed any one taking this side of the question,
and seeing so_many advocating the extension in
size and price, I have taken the liberty of glancing
at the other side.”

Telephones.—J. W. C. (Clapham Common)
writes :—*‘I am taking in your paper, which I think
very well written, and not like many books of the
same class, which are full of suggestions which are
anything but practical. |
practical men, who think it a very useful paper,

I have spoken to several .

-

and intend taking it in. I wish to ask yous —.--
B
> F i
¢ =D e
3 % P
" SNy

-,‘_\"-"':h. i

o k]

1E

-
-

B ——

A Sway

MR T T Y P Y B il

few questions dn ._tﬂeglmqg;hwm-mf—'f Do
in re

in “*Shoy erence to_this subject,
from which I am led to infer that it will be put
off for an indefinite period. I wish to make |tele-
hones that would not cost more than 58. not
ncluding the batteries, and that would be strong
enough to work a distance of about 50 ft. of wire
between the two telephones. The sketches on

June a note
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" slip enclesed will show my idea of what.might be
.dﬂﬂg_ A A, B B, might ge a tooth-powder box
- and cover; whatsize? ¢, bore of iron wires to coil ;
what diameter? D D, coil; what kind and quantity
of wire? E, a wooden cylinder with hole drilled
through centre to admit end of core, and to fix it,
and 'ﬁen' glued into a hole at bottom of A A. Fa
vibrating plate of some description; what made
of ? same size as edge of box to snap on with cover:
or if that is not firm enough, a small -screw to hold
it on:the cover. as at G. e circular hole in cover

Ogldardiar . _ BIC 4

" * . bafttéries would-be required of Leclanéhé’s pattern ?
~ . This is something similar to a sketch I saw eight
, - Oruine years ago.” - :

Mechanical Prawing.—R. R. W, (Glasgow).—
-« If'yvou are unacquainted with drawing, you cannot
- ‘7" «do-better than join the local school of art in con-
: nection with the Science a.nd.&rtllﬂ_pa.rtment._ South
; Kensin’gltlpn. You will at least get the rudiments
» 7 - then® t if you-wish. to teach yourself you can
% hardly have more reliable guides than Cassell's
=i Popular and Technical Educators. You must not,
however, think that you can get much practical
. knowledge without experience under a competent
draughtsman in the special line you wish to study.
: By all means try and get into an office as soon as
*77 you have acquired a slight k:;uwledtge of what is
% required and have a general idea o what to do.
-« Your scholastic-and Lﬂmuca.l training might very

.- 'well be pursued together.—D. A. .

-+ Hammering Saws.—TANCRED.—You wish for a
-practical paper on striking a buckle out of a hand
. 8aw, and say that there is hardly one joiner out of a
hundred that can do it. I quite agree with you in
this. The difficulty is.in determining precisely
: . where each suecessive blow should be delivered, so
-4, _@s to take out the buckle and bring all the atoms of
- iron-that form the. blade into. one and the same
- -plane, -relatively speaking. - Each blow tends to
“ alter the position ;
* - them one way or the other, and
S S must he-continuéd until &
~ the-atoms is once mrore bro | :
. . possibility of. dealing with such a subject otherwise
- than theurgtica.]_llg,- ferI feel sure that every buckled
© ~.gaWw blade would require. different
.*, tospeak, and. it js only an expert who has been

thé percussion

-~ +mise where to -strike and how .hard a blow to
deliver.. ' By my .reply I have given _publicity .to

.+ accustorned.to the work who would at_once recog-

us a paper on the subject, I shall be glad to receive
rdhy 11113. :B'nd produce-it in WORK at the earliest possible
"% 7. _Clay for Making E
* - Dévonshire and Dorsetshire furnish most of our

i 3 ﬂ]ﬂ,tf'ﬂ for this art:much deépends on the mixing-
anda p

ST reparing ; and it will probably be best to buy
- .. clay ready .prepared from a pottery. At such an
.establishment as Messrs. Doulton’s, Lambeth, we

= 7. imagine that almost any variety desired would be
~* «,” procurable. The exact speed of the patter's wheel
" ~ave cannot tell; the rate is not-uniform, but con-
= [~ stantly varied according to the requirements of the
- 7 *“thrower” (the workman who sha
© . and in obedience to hi

i Ll
-
3

| _ : 13 directions.—3. W. .
. Protecting Papier-Maché Boat from Sea
- - 'Water.—BorIn _(G:_rht;uy} may proteet his papier-
- /méche boat from the action of salt or other water
". by painting it with a solution of gutta percha or

* .. indiarubber, - Ashe may find a difficulty in buying.

-+ -8uch & solution at thé shops to which he has access,
« '.'he may make one by dissolving gutta ‘percha in
. . Jhaphtha and adding a little shellac ; the consistency
7 "should be that of thinnish paint.—S. V.

. . ¥ Eleetric. Gas ‘Lighter, — H. (Brighton). — You
- ‘evidently refer to Clarke's patent gas lighter. 1

1+’ % seahnet give you detailed. instructions, or how to i

~‘make one ‘of these instruments. 1 do not consider
- “the price at all prehibitive. . There is. much fine

- .. . and exact work in one of these little instruments. -

They are really minidature- élinder machines for
- ;\m&ucing static electricity.—G. E. B,

S ,EFNMQ 1t.—TINMAN (Homerton).—* A medi-
i 4 N :
g gn.]vu.ma?ie]t"_muy be mnde: by linking 1-in.
- .-, ‘discs of lozenge-shaped pieces of zine and copper to
. « . each other alternately. Two of such chains should
~be sewn in a flannel belt with a piece of flannel
‘% between the chains; the alternate .links of each
- . should ‘form 'ﬁ}alv_aniﬂ pairs. When the flannel is
- e JUoisLeDed- Wit vinegar or witlr sweat, a current of
: electrigity will pass on Joining the ends together.
But what good parpose.will this serve? Will such
S belts gure or alleviate
-~ /mever known them tq do 8o.—G. E,

@
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~ = Wood, hard gnd close in texture.
- Ang may be cat in ‘apple or pear ‘wobpd.

: You where evening classes are held, if held at

all, at which tiha art of wood engraving ma
‘Were it not good for tr

Letters for print-

B

'

e, [ should be
Nos.

: Lo hear yon have already lost 2, 3, 5, and

e Om All numbers are  kept. in- stock, and .
: Ined at any time thro a bookseller
nt tos serial.publications.

Arts r‘ Crafts Exhibition.—E. 8. (Salis-
). —For regulations for exhibitors and form of

lcation for entry, apply t

est l#dt:ird 45

vl l;l;gn BEL:rE}Eur};. Mr.
, Grea ariborough BStreet,
shall’ be happy to give publicity to

Pk TN e

- te-inside-edges of .A A. What

ﬂ;ﬁmﬁns MWEﬂEI: BY EDITOR AND STAFF,

" no book published, t

. certain particles, and to drive .
ropér distribution "of -
t-about, I doubt the -

hammerinq. 80 -
ong
your inquiry, and if Any reader can, and will, give

Earthenware ¥Pn'r5rn:n.— '

. most reasonable prices, and undertake

pes the vessel), -

pain or disease? I have .

‘Wood for Engraving. Toy.—The wood ';:m '
Which woodcuts aré engraved is boxwood—a yellow .

I cannot .
be .

all forthcoming industrial and other exhibitions, in

order to bring them under the notice of workmen.

Erﬂfessinnu.l and amateur, who may be readers of
YVORK.

Cutting Bevelled Recessed Mounts.—W. A.
R. (Hanley).— A professional mount cutter when
cuthnﬁscushiun. oval, dome, or any funcy shapes,
depends upon his eye and steady bhand, after mark-
Ing out-in pencil size and shape requisite. In
outting straight bevel or square openings for water
colours, photographs, ete., I use a cardboard beve!
edge . as. a. guide for regularity of bevel, which

-is ‘made by ‘cutting a slit in a long piece of card,

thus ;—

Tools for mount cutting :—Stee] straightedge, for
marking straight lines; knife blade and handle :
one pair dividing compasses: black lead pencil ;
eraser (plece of indiarubber); lining pen for making
gold lines; 3-ft. rule ; cotton and pins for marking
ovals ; oilstone; one set square: one bevel slot ;
which are not usually sold, as there is a certain
amount of jealousy against the amateur. There is
by at I am aware, of practical
utility to frame makers, ete. The City Frame
Company is willing to supply any article for frame
making, mount cutting, etc., and show amateurs
their works.—G. R.

Papier-Maché, —FAIRFLAY (Dartmouth). — We
see no reason why ordinary brown paper should
not do for pasting ][]mnels, if porous; though so far as
we are aware nothing so stout has been used in the
trade. The glue is put into the paste by guess,; it
18 hard to name an exact quantity, but for such
stout paper } oz. to the halt pint would probably
not be too much. At any large tool shop, & eurved
rasp may be got; or an ordinary rasp, which any
blacksmith can bend to shape, will answer the
same Eurpﬂs'e. Black Japan (black tar polishin
varnish) may be got at Thornley’s, 8, Snow Hil f
Birmingham, at about 3s. 6d. per gallon: but FAIR.
FLAX can doubtless obtain current price by writing
to that address.—S. W,

Wood for Suite.—J. A, (Castleford). — A good
deal depends on the kind of suite you want to make,

but from your reference to table I presume you
mean one for a bedroom. If so, red pine free from

knots would do for cheap work, but ash is more

suitable, and is frequently used for light bedroom
furniture. . Birch is another favourite wood for
the purpose, though not so much used as formerly.
Speaking generally, any of the lighter-coloured
woods are suitable for your purpose.—1). A,

Picture Moulding Sellers.—[. =. 13, {S‘frlg‘:ui e
—I should think if you apply to City Frame
Company, 29, Basinghall Street ; they supply cvery
requisite for frame making and mount cutting at
to supply at
a special discount subscribersgto WoRK. As an ox-
ample, they would supplyiyour glass in 300 ft.
cases, picture quality, at 1id. per foot,  best wash-
able gold moulding, from 3d. per 9 ft. lencth, or
4s. 6d. per dozen, éte, éte.  If you write or call, they
will supply you a set of samiples and prices of any-
thing you may require.—G. I1.

Regilding Looking Glass. — B. N. (Ilest
Ham).—Fjrstly, take vour frame without the mirror,
and t nru‘l‘lghl}' dust it ; take a bowl of warm wate r,
and wash the old size off, leaving gold but clean.
Apply a thin coat of japanners gold size with a
soft brush, and then put the gold leaf on with a
gilder’s tip, and wipe off with cotton wool. g0 as to
makel it smmooth when dry, then apply a coat of
clear vellum size, which adds softness to the gold,
and keeps it much longer.—G. R.

Patents. —\W. H. V. (Liversedgec).—(1) The £1
you refer to is the Government stamp for a pro-
visional protection, which is generally a pre-
liminary to applying for a patent. The pro-
visional protection extends for nine months, but
hasnot the entire advantages of a patent. (2) You
can apply for your complete patent any time
within nine months from the date of the applica-
tion for your provisional protection. (3) The
Government stamps in all for both these matters
are £, The address of the Patent Oflice is 25,
Southampton Buildings, London, W.C.—G. H. RH.

Brickmakers' Clay for Modelling.—\V, G. C.
(Sudbury).—The clays used for brickmaking vary
widely ; that of which fire bricks are made 18 ver
good for the purpose; but most ordinary bric
clays are impure, and not sufliciently plastic to

work, well. Stili, if W. G. C. cannot readily get

Devonshire pipe clay, or any other comparatively
pure clay, he may make shift with the clay nearest
to hand by choroughly well tempering and beating
it up, and sifting in some fine sand to render it
more plastic. As regards instructions, he will soon
gee aiF}m wants in Work. Comprehensive articles
on modelling, by a professed figure modeller, are

-already written, and will appear shortly.—S. V.

Electric Lighting.—T. P, (Hull).—'Fhis subject
will be taken up and thoroughly dealt with in time.,
As I have had occasion to say before, it is beyond
possibility to handle every subject at once.

Right and Left of Drawings.—R. H. H.—On
the stage, right and left is according to the position
of the actor as he faces the audience, R, signifles

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

to the actor’s right hand ; C, the centre of the stage;
and L, to his left hand. In drawings, however, the
convenicnee of the person who is ﬂnking ut them
18 consulted, and that part or side of a drawing
which is -LI]JTL'.'!'iiT.H to his right hand is Htxuken of as
its right, and that opposite to his left hand as its
lett. I trust this w:l[l muke the directions already
given perfectly clear.

Beaton's Pocket Technical Guide.—P. J.
(Doncaster),—The price of this handy waistcoat
pocket volume, published by Messrs, Crosby
Lockwood & Co., Stationers’ Hall Court, London,
E.(C., is 1s. G,

Alleged Mistake.  B. S, T.—Your letter havin
neither name nor address might be disregarde
as anonymous, which, when an assertion such
as yours is made, should not be. However,
pour encourager les autres, I give it attention.
Uf course, if the article you comment on were
made according to the diagram you send, the
result wouid be as yousay; but it is nowhere stated
by the writer that both pleces are to be of the same
length. The hinder one must naturally be shortened
at the free end suflicient to give clearance, and in
writing the description it was taken for granted
that readers would understand this, especially as
the illustration, Fig. 1, shows that one support pro-
Jjects further than the other. The drawing being
in perspective, you have probably overlooked this,
If you object to this formation, you ecan casily
adapt supports which are of equal length, by
hingeing in the same line and meeting in the middle.
When extended, they will project equally, but will
not atford the same stability, and for tliat reason
are hardly so suitable. I think you will now see
that there has been a mistake, but not where you
suppose, and thatif you had made up the work you
would have seen that the objection you urge, if it
be one, is entirely theoretical. I am always pleased
to help inquirers, so that if you meet with any
further difficulty you may write again: but if you
will re-read the paper referred to now. I have no
doubt you will find everything quite clear.—D. A.

Battery for Alarum Clock.—A. E. B.—The
Leclanche battery is one of the best for this pur-
pose. 1f, as you say, the battery soon runs down,
the fault is not so much in the battery as in the
other arrangements. Your connections or line
wires are faulty, and so badly constructed or set
up as to cause leakage of current. In this way the
battery is at work day and night always, and no
battery will long withstand such usage without
running down. The wires leading from the hatter]}j
to the clock, from the clock to bell, and from be
back to battery, must be well covered with cotton
or silk, and two wires must not be run along to-
gether under one staple. The battery must not be
kKept on a wet shelf. On the clock, the little trigger
that sets the alarum going must be insulated from
the rest of the clock. The whole must be switched
off in the daytime. Attend to all these matters,
and don’t let the alarum ring for more than five
minutes at a time; then your battery will last from
two to three years. If this don't mend matters,
ask again.—G. E. B.

Bichromate Battery for Electric Lighting,
—kLECTRICITY (Middlesborough).—(1) The bicliro-
mate battery in its ordinary form is not suitable for
electric lighting, because it polarises so quickly
after the circuit is closed. But when the cells are
used with chromie acid in solution, instead of bi-
chromate of potash, they five more satisfactory
results. The solution is made up in a similar man-
ner, and with similar quantities of ingredients,
u=ing only the chromic acid instead of bichromate
of potash. The number of cells required will de-
pend upon the resistance of the Jamp. Find out
this, and allow one cell or one pair of elements for
each 2 ohms resistance in the lamp, and then one
cell to overcome resistance in the wires. (2) A 34-
in. (diameter) ring armature will be quite large
enough for the ﬁramme dynamo. You have not
mentioned the other parts. Is this all you wanted
to know about 2—G. E. B.

Electro-Motor. — J. W. (Handsworth). — The
bobbins for an electro-motor should be wound in
opposite directions—one from left to right, and the
other from right to left. The outside or finish end
of one coil should be connected to the inside or
commencing end of the other, so that winding of
one coil should be to the other as the lower part of
the capital letter S is to the upper part. In con-
necting the wires, proceed as follows:—Connect
one end of a bobbin coil to a binding screw con-
nected with the battery., The other end of the
other bobbin coil must go to one of the commutator
springs (or brushes), as they are named. The two
ends of the armature coil are to be connected to the
two sections of the commutator. The other brush
or spring must be connected to the opposite pole of
the battery. The bobbins may be of brass if the
wire is well insulated ; but boxwood or chonite is
preferable for bobbins on small machines. In re-
ferring to back numbers, please quote title of

article and page on which the article is printed.—
G. E. B

Telephone.—J. W, C. (Clapham Common).—The
telephone sketched by you in your letter is an old
form of this instrument brought out by amateurs
several years ago, and then named the ** pill-box
telephone.” The wooden pill or tooth-powder box
may be anything from 1? in. to 2} in. The core
may not be of iron wires, but must be a round bar
muagnet held in the wooden handle, and protrudin
into the box far enough to hold a bobbin filled with
wire, and with its end close to, but not touching,
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r diap , 88 shown in your sketch. The
: wmameter of bar magnet may be from 2 in. to } in.
. 'The steel must be hard and well magnetised. The
s+ bobbin should be of boxwood or of ebonite, and the
* reel ends from 1}in, to 11 in. in diameter, to suit the
gize of box. The bobbin must be filled with No. 36
B.W.G. silk-covered copper wire wound on in
regular layers. The ends of the wires should be
run through holes in the handle to two small bind-
ing screws at the sides for convenience of connect-
ing to the line wires. The vibrating diaphragm, or
dise, must be of very thin charcoal iron plate, or
the ferrotype plate used by photographers. It
must be pinched tightly between the edge of the
box and cover all round equally, but free to bulge
in and out in the middle. The cover may be held
on with three fine screws. It must be hollowed on
the outside from the edges to centre, or to edges of
%2-in. hole in the middle, as you suggest. No battery
will be required, as this is a magnetic telephone,
worked by current from the magnet. The lines
should be of No. 18 or 20 copper wire well insulated
and supported on insulators. It must also be kept
away from the rear neighbourhood of telegraph
wires and electric bell wires. The range of action
in this telephone is limited, but I think it is effective
up to fitty yards. Of course you must have a pair
of these instruments—one for transmitting, and one
for receiving the sounds.—G. K. B.

Folding Chair and Table.—A. J. B. (Dover).—
Your combined folding chair and table seems to be
a numEaﬂt arrangement, but has the disadvantage
that the user once in the chair will require an
attendant to bring anything he may wish to put on
the table, unless he first puts all he may require on
the ground beside the chair before shutiing himself

in.—F, C,

Binn's Endless Blind Cords. — J. J. M.
(Leicester).—This is not a new invention. In fact it
is so old, I think, that the patent rights must have
expired. I do not know the maker. or if made
still ; but Pitman, Son & Co., Wells Street, Falcon
Square, E.C., are, I should say, the most likely
people to get 1t from. It is quite impossibleto give
answers in “Shop” until a few weeks after they

have been received.

Terra-Cotta Figures.—E. P. W. (Stratford).—
Terra-cotta fizures may be bought in Piccadilly,
London, at Bellman & Ivey's (37), or at F. Ahrend
and Co.'s (165). Plaster figures would, however,
look as well when bronzed, and would be much less
costly.—M. M.

Index to WORK.—W, H. R.—As it has been
already stated, an index will be prepared for each
volume of WORK.

Electro-Motor for Steam Launch,—ELECTRO.
—In reply to your request for ‘‘a paper or two on
the construction of an electro-motor accumulator,
ete., to drive a small launch about 20 feet long, for
up-river work, my object would be to get the
greatest amount of power with the lightest possible
accumulator.” I can only say that the subject will
be taken in hand as soon as an opportunity occurs.

Silver-Steel Hand Saw.—G. B. P. (Birming-
ham).,—Messrs. Spear & Jackson, Aitna Works,
Sheflield, send out their saws in ciuar:;er dozens, so
that you might get one for yourself direct from the
manufacturers, if you can prevail on two of your
friends to take the others., I am astonished to
learn that you cannot get the saw noticed in No. 8
of WoORE, page 124, in Birmingham, at any dealers
in ]]-;nrdwu:re. If you give the order to any retail
dealer, I imagine he would procure a quarter
dozen, and take his chance of selling the other two.
Of course, R. Melhuish & Sons would get one for
Yyou, but what a roundabout way of Eetting & thing
in Birmingham from Sheffield, vid London!

serial Papers in WoORK.—H. W. (Edinburgh).
—Various things are under consideration, which, if
adopted, will in all E:»rnha.hilitr commend themselves
to most readers of the Magazine, and that which
you mention in your communication will receive
attention. Your other question is answered else-

where.
(Brentford). — Map

Map Mounting.—H. G.
mounting as an amateur has always been more or
less a failure, so far as I am concerned : but the
least unsatisfactory result was with a coarse, white
muslin, which is so open that it allows the parts to
work through freely. I paste the map well, and
then lay the muslin lightly over it, waiting until it
%ﬂ t?ur y I;’itll'r to 3?1{1 it, wﬁhthwhite paper insgrl;ed

etween the surfaces, an en press it
light weight.—E. B. S, ’ onnen

III.—QUESTIONS SUBMITTED TO CORRESPONDENTS.

Bronzing a Gun Barrel.—LANCASHIRE JACK
(Preston) writes:—* As an anxious reader of your
valuable paper, I beg leave to ask for a recipe how

bronze a gun barrel.”

Distempering Wood.—BELL asks :—* Can you
give me directions for distempering wood ?—a pro-
cess often used, I believe, for decorating plain deal
dressing tables, etc. I understand the mixture is
useful to give articles a coat with previous to paint-
ing, as it fills up knots and the edges of a cut across
the grain.”

Mechanograph. — H. M. (Oldham) writes:—
“Would you please tell me how to make a mechano-

ph, as I cannot buy one in our town—Oldham?
'here are two sorts, one that is made of five or six
sticks, about 6 in. long, and the other of a piece of
wood the shape of an egg, with a wire hoop, at one
end a piece of string."”

IV.—QUESTIONS ANSWERED BY CORRESPONDENTS.

Bevelled Cog Wheels.—B. F. (Liverpool) writes
in reply to POTTER (see page 222) :—* POTTER does
not state size. I have seen small ones about 1 in.
diameter, or less, for 6d. each, in a tool shop near
Lord Street, Liverpool; they are to be got
at most of the watch tool shops in many towns,
where the clockmakers go for what they re-
qnire, also the model makers, Bateman, ILondon,
and others: and I often seec them in brokers' shops,
second-hand machinery dealers, ete., Booth & Co.,
Park Lane, Liverpool; or if you require bevel
helical spur or double bevel the maker of every
sort for the trade is Urquhart. Lindsay, & Co.,
Blackness Foundry, Dundee. Write for price list,
and say size required.”

Books on the Power Loom and Weaving.—
J. W. C. (Liverscdge) writes in reply to D. B,
(Perth) (see page 253) :—** One of the best books on
weaving and the power loom is *Weaving,' by
T. R. Ashenhurst, of the Bradford ‘T'echnical
College, and may be had from Messrs. Emmott and
Co., New Bridge Street, Manchester, 12s. Also a
good book is ‘Cloth Manufacture,” by Mr. R. Beau-
mont of the Yorkshire College, Leeds; and can be
had either from the author, or Messrs, G. Bell and
Sons, York Street, Covent Garden, London, 7s. 6d.
I enclose my card, and any further information in
any branch of the textile trades 1 shall be y{h}d to
supply you with. I am a week!y reader of WoORK,
and wish you success.”

Marbling Washstand Tops.—I. P. (Newport,
Mon.) writes in reply to W. H. J. (Stratford) (see
page 222) :—*1f W, H. J. is a practical man, under-
standing the nature of the ordinary pigments and
vehieles of painting, I should think there must be
something very special, either as to time given for
marbling or the style of imitation required, in the
work mentioned for such a question to be sub-
mitted. Most cheap furniture work is got up and
grained in distemper; but assuming Lthe top to be
paint, and a cheap finish only required, a coat of
quick-drying white lead painted (mixed with equal
parts turpentine and japanners' gold size) can be
spread and marbled upon with willow charcoal at
once ; soften the veins by lightly drawing a brush
over them, and in a couple of hours it could be
varnished. If cheap imitation of sienna is desired,
paint first with quick white, and when dry, marble
with the usual tools and pigments, using equal
parts turps and gold size for the wash—that is as
water is used in water-colour painting. Any further
questions would be cheerfully answered by F. P.”

Flat or Dead Black.—F. P. (Newport, Mon.)
writes in reply to OPIFEX (see page 218) :—" With-
out wishing to question the practical value of the
recipe given for making the above, a line on the
subject from one who has prepared and used, pro-
fessionally, gallons of such liquid may be accept-
able to some readers. Purchase the ‘drop’ black
(ivory drop black is the correct name), already
ground in turpentine, thin with more turpentine,
and add sufficient of japanners’ gold size, about one-
eighth part weight or bulk, to ‘bind’ the black.
Any copal oil varnish will answer the purpose
equally well, providing too much is not added, as
the more varnish or gold size used the more lustre
the black will dry with. Black japan and pestle
and mortar are quite unnecessary ; such round-
about recipes as we sometimes get on similar
subjects might well give place to the results of
practical and prolessional experience and usage.”

Gear Wheels for Lathe.—C. J. W. (Beecles)
writes in reply to C. E. H. (Warrington) (see page
254) :—** Messrs. Lloyd & Co., Steelhouse Lane, Bir-
mingham, supply wheels in rough so cleanly cast as
hﬂ.l‘fﬁf to require any finishing beyond boring. The
following -are about prices in rough ; any number
of teeth, odd or even :—

15 to 24 teeth ... id. each.
5 S | 5d.,
31 ,1 4“ -". e LT ] L] Edl
i1 .45 ., R . Y

46 ,, 31 ,, -
And so on in proportion. I should say these are of
14 pitch for 3-in. centre lathe, but no doubt these
pieces will be a guide to C. E. H."”

Flour Paste Souring.— Bixg writes in reply
to J. R. (Skerries) (see page 233):—"One penny-
worth cobblers’ paste, thin with warm water ; when
cold add one teaspoonful methylated spirit; well
mix. I have used this for same purpose, and it
will keep for a month.”

IMPORTANT PRIZE COMPETITION.

Tue Editor of Work has the pleasure to offer
his readers I’rizes to the value of

THREE GUINEAS,

to be distributed for Competition for Designs for
a small Boolcase, to contuin the Volumes of

CASSELL’S NATIONAL LIBRARY,

Finst Purize One Guinea and a Half.
Secoxn Puaze... One Guinea.
THirnp Prize Half a Guinea.

Full partici’nrs of the Seheme will be found

in WORK No. 17, puge 254.
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Trade Notes and Memoranda.
=T

Tue Fifty-seventh Annual Exhibition of the
Royal Cornwall Polytechnic Society will open at
Falmouth on Tuesday, 10th September, 1589,
Medals and prizes are offered in special exhibitions
of domestic lighting, mechanies, chemistry and
electricity, fine arts, photography, natural history,
and * Lander” competition. Lists of prizes and all
further information may be obtained from the
Secretary, Edward Kitto, F.IR.Met.S., the Ob-
servatory, Falmouth,

Tine South Wales Art Society and Sketching
Clnb will hold its second annual exhibition in the
Public Hall, Queen Street, Cardiff, on or about
Aungust 21st, as will be hereafter announced.
Works will be received at the Public Hall, Cardiff,
on Wednesday and ‘Thursday, August 14th and 15th.
The committee are pre ared to receive the follow-
ing for exhibition : — Hecently-executed pictures,
drawings, and sketches in all mediums, and on all
materials ordinarily in use. Sculpture and model-
ling, carving in wood, stone, and other material
eflicient for the purpose. Metalwork, inlaying
and mosaic in panels. Small articles of furniture
or fittings, etc., which display artistic design or
workmanship.

ALTHOUGH we have been building steel steamers
for ten years past, the first Canadian steel steamer
has only recently been launched for active work.
The name of the pioneer vessel is the Manitoba,
constructed on Lake Superior for the Canadian
Pacific Railway Company to run between Owen
Sound and Port Arthur. Her carrying capacity is
100 passengers, and 73,000 bushels of wheat.

WORK

is published ot La Belle Sauvage, Ludgate Mill, London, at
9 o'cluek every Wednesday morning, and shounld be obteinable every-
where throughout the United Kingdom on Friday wt the lutest,

TERMS OF SUBSCRIPTION.

8 months, free by st .- 18 Bd.
& months, s .o . « 38. 3d.
12 months, «+ U3 64,

Postal Orders or Post « Tce Orders payahle at the General
Posat Oflice, Loudon, to Cas £LL and CoMPAsY, Limited.

TERMS FOR THE INBERT) i OF ADVERTISEMEXNTS IN EACH
WE=£.LY IBSUE.

£ 6 d
One Page - = - = = = =« =« = 1200
Half Page - - - e = = = = BIn O
Quarter 'age - - - - - - - - 312 8
EighthofaPage - - =« = « =« =« 117 6
One-sixteegthof n Page- - - =« =« =« 1 00
In Columun, per inch - = = =« =« D10 O

Prominent Positions, or a gerics of insertions,
by speciul wrrangement,

Small prepaid Advertisements, such as Situations Wanted,
Exchange, cte., Twenty Words or less, Une =hilling, aud Une
Penny per Word extra if over Twenty.

% Advertisements should reach the Oflice fourteen
days in advance of the date of 1ssue.

SALE.

clists.—Use * Graphine " on your chains ; no grease,
will not hold dust; 8 stamps, free.—WoLFF and Son,
Falcon Pencil Works, Battersea, S.W, [rr

Hats Made Easy. Braces.made perfect. Fits all
sizes, hats or braces, 6 stamps.—1. Rawson, Heaton
Lane, Stockport. : [z r

Your Name, Sir?7—A complete Font of Rubber
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, 1s. 6d.—F. BowbpITCH,
5, Waldo Road, Kensal Green, London. [or

Fibrous Plaster Centre Flowers, etc.—Enrich-
ments for Internal and External Decoration. Dest quality;
low prices, Estimates free; lists two stamps.—J. DaviEs,
131, Salisbury Street, Liverpool. [tor

Aniline Colours, for Staining Wood, Varnish,
Ebonising Wood, Ink, Household Dyeing. 1s. per oz,
posted.—AsHTON, 14, Market Place, Manchester. [i12R

Biological Research Microscope. — Superior
instrument, two eyepieces, % in. and }-in. objectives, £5 ss.
Microscopes, 75. 6d. to £30. State requirements.—HEMRY
EBBAGE. [1s

Microscopes and Objects.—Thousands of popular
objects, 5s. dozen. All microscopical apparatus and requi-
sites.-l-fzmw EBBAGE, 344, Caled nian Road, London, [25

Stencils.—Art designs. Sample dozen cut ready for
use, 2s.—G. JonEgs, Designer to Her Majesty, East Cowes,
Isle of Wight. [35

Patterns.—ioo Fretwork, roo Repoussé, 200 Turning,
q00 Stencils, 15. each parcel. Catalogue, 7co Engravings,
sd.—CorLiNs, Summerlay’s Place, EBath. (45

Stenecils, 100, large, working size, ready for cutting, ss.
Samples post free. 12 cut Stencils, 2s.—CoLLINS, Sum-
merlay's Place, Bath, [ss

Amateur French Polishers should use Riddle's
Filling-in for the pores of the wood, saving time and polish.
Sold 1 tins, any colour, 8¢., 1s,, post free,.—7T. RIDDLE,

Eton House, Plym _uth. [6s

Cabinet Portra ts from any photograph. Six sent
post free for 35. 6d. Original returned uninjured.—HENRY

Bros., The Spot studio, Derby. [z4R

w
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R% MELHUISH & SONS,

FETTER LANE, LONDON, E.C.

Prize Medal for excellence of"

For all Wnrl-:era in MEtala, also ..lmners,
Wood Carvers, etc.

WE HOLD THE MOST COMPLETE STOCK

IN THIS

PRIZE MEDAL, City Guilds Technical Schools,
Health Exhibition, South Kensington, 1884,
for Excellence of Machines and Tools.

S QOur Saws, made from Extra Cast
e Steel, specially for the purpose, tem-
= pered and ground by
acccurately
= back, and from heel to pmnt
work easy, with least possible *

OUR FAMOUS

HAND-SAWS,

TRACE %E 'ﬁ'

blood.

COUNTRY. . Exhibitions,

G. MELLIN,

e .‘{ I T is a fact that farin: iceous foords cannot be d:
the only food in uinuh the starch has b

soluble substances, which can at onc
This remarkabie resulr is ||:t'1:|uul .mt-.n].: the hody,
the process of manufacture, the natural conditions ot healt hy dm{ periect digestion,

MELLIN'E Fﬂﬂ]] has been exanuned physiologically by
Authorities, and tested chemically by the most distinzui=hed
been classed L-]. them A 1.

No Food in the market can show such a vast collection of .
many of these allude 1n an emotional vet sincere manner to the et thae “MELLIN 5
FOOD has saved Baby from Death.”

USED IN ALL CHILDREN'S HOSPITALS.

Prospectus, Pampllet and Sample, post free on application to the Inventor

Marlborough Works, Stafford St,,

MELLIN'S FOOI

For Infants. and Inwvalids.
T FARINACEOUS.

~ Rich in Fleshy Nerve, Brain,

and Bone Formers,

w-.'t:ll by Infants. This is
11 wh Ay chis tngred ]“Lu

be convertsd in lf._ |”e:, Mt 111’1]1]:
Ly imitating exactly, 1o

the |||_.1¢_~.L Medical
An: |i"n w[5, il |li has alwavs
It has gained many awards of the highest merit at }‘ul,i)lc

ok ffiefe testimonials, and

e Manvwjacturer,

Peckham, London, S.E.

m'l.:_lnrn-.:'.,
tapered from tooth to

will
‘sett.”

LENSES, AND FITTINGS.

SCIENTIFIC & ELECTRICAL MATERIALS.

IMMENSE STOCK of Apphances and Materials for Construction of
Electric, Optical, ani Scientific Apparatus.

ELECTRIC BELLS, INDICATORS, WIRES, TER-
MINALS, CARBONS, E.!LTTERIEE

cialty for

——— e " r
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________ e = === : ) ; . 'S iy and Dry Ilates.  New Patent Anercid
= =~ —= 16 ,.I-F 20 in, E“lII_FI. 26 in. “h\‘E & Lﬂ‘ﬁﬂﬂ' Barcmeters and Thermometers.  LElectric Light.
—fs;g—-———_—_:u":u ___--___ 3/0 '1"'II‘ +/ 4 5-'" “- Lvery New Invention or Applance, Buy of the Actual
—— _— BHISH B.i{'H T l:'\'ﬂ'\. {1{}. I‘I'Ia.nuf::.::turers and get full Scientific Knowledge, and Sawve all
= = : : : Internediate Frotne,  Send for ILLUSTRATED CATALOGUES of any
. = 8in, 10 in, 12 in, 14 in. hr"ru hof SCIE 'u = A GUine 70 BUYERS.~DALE, 26, LUDGATE HI'L, E.C.
AT 3!; 4= 4/0 :u'3
W\ = Al Carriage Free. ETGHHNGS ‘L L"'LR“E -"1.\”.]' L_‘H”I{:F QTOCI{ BY
AN Bl e = ' 3
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et = Hunting, mehmg, and other Pictures of all
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TO INVENTORS.

If you have an idea for an invention PATENT it for a trifling cost.
Particulars and Pamphlet free,

RAYNOR & CASSELL, Patent Agents.
7. CH ANCERY LANE, LONDOXN, ELC.

Certain HARNESS Cure.
EI.ECTRI]PATHIC BELT

SLEEPLESSNESS

=1 Fl"ll""i'!vlf.‘*q-_'rhe Rt. Hon. LORD

BYRON says that—" Harness' Eleceropathic Belt i

suvainable Jor siceplessness, I recommend it to all
my friends,”

§ uaranteed to generate a mild continuous current of
Electricity, which speedily cures all Disorders of the
Nerves, Stomach, Liver and Kidneys. Thousands of B
Testamumnls Eamphiet & Adviece free on
§ “Pplication to Mr, C. B, Marness, Consi/t.
ng Liectrician, the Medical Battery Co. Lid.

Only Address

52, 0XFORD ST, §
L IEF '

3 ] .::;5;45:;: F!E:EI [

Call to-day, Il possible. or write atonce

PATENTS,

DESIGNS, AND TRADE MARKS.

BERNHARD DUKES,
226, High Holborn, London, WV.C.,

ATTENDS TO ALL BUSINESS RELATING TO

PATENTS, DESIGNS, and TRADE MARKS.

Please mention this Paper wihen applving.

TEL., ADDRESS :

AFPPLICANT,

London.

ATTENDANCE IN THE Provinces,

THiro EpiTion,  Price 7s. 6d.,

Practical E lectricity "COLOUR.

A Laboratory and Lecture Course, ior First Year Stu-
dents of Electricul Engineering, based on the Pr: wctical
Definitions of the Electrical Units. iy Prof, W, E.
i"i"f’ilTl_ih F.R.S. Assoc, Mem. C.E.
hum:ruus ”l'.hl!l"dlinlh

i
Professor Ayrton's * Practical B! lectricity " is a new hw '|-.' ananew

Inst.

plan, rom a new st -lju mit. The stu ent will find it conty < 1ar
more useful pracieal insri i WMt bstruin: nt s ,h, ,| l”r poractical
meEn han . dny her work i thas aer iy uther | (UL, P v i b

Casseir & Company, Limiten, f.m:'.,wrc Hn.’e’, London,

—=—"") B\ RO-MELHUISH & SONS,

\ 85—87, FETTER LANE,

—— i gpe— mmE -

LONDON,

Cloth, price 1x. each; or post free, Is. 2d.

The World’s Workers.

A Series of New and Original Volumes by Popular Authors,
With Portraits prum:d on a tint as Frontispiece.

The Earl of Shaftesbury.
sarah Robinson, Agnes Weston,
Meredith.

Mrs,

and

Thomas A. Fdison and Samuel F. B. Morse.

Mrs. Somerville and Mary Carpenter.
General Gordon.

Charles Dickens.
Sir Titus Salt and George Moore.
Florence _Nightingale, Catherine Marsh,

F. R. Havergal, Mrs Ranyard (“L.N.R.").

Dr. Guthrie, Father Mathew, Eiihu Burritt,
Joseph Livesey.

Slr Henry Havelock and Colin Campbell
(Lord Clyde).

Abraham Lincoln.

David Livingstone.

George Miiller and Andrew Reed.

Richard Cobden.

Henjamin Franklin.

Handel.

Turner, the Artist.

George and Robert Stephenson.

CasserLt. & Comreany, Livuiren, Ludrate Hill, London,

kinds at Lowest Prices,

SPORTING.

GEO. REES, 115, Strand (Corner of Savoy St.)
Moulding Dept., 41, 42, 43, Russell St.. Covent Garden. Landnn.

ESTAULISHED 1851.

BIRRBEGK BANK,

Southampton Buildings, Chancery Lane, Lordon.

THREE per CENT. INTEREST allowed on DE-
POSITS, repayable on demand.

TWO per CENT. IN TEREST on CURRENT
ACCOUNTS calculated on the minimum monthly balances,
whea not drawn below £roo.

STOUCKS, SHARES, and ANNUITIES Purchased
and Sold.

l_ OW TO PURCHASE A HOUSE FOR TWO
GUINEAS PFR MONTH or A PLOT OF LAND FOR
FIVE SHILLINGS PER MONTH., with immediate pos-

session.  Apply at the Utfice of the BIRKVECK FREEHOLD LAND
SOCIETY, as abuve.

The I].]Iw-.thCh ALMANACK, with tull particulars, post free
on applicati FRANCIS RAVENSCROFT, Manager.

LENSES, SHUTTERS, TRIPODS, &o.

HUMPHRIES" CAMERAS, 1889.
THE DRAYTON.— Most compact.

Every movement best workmanship.  Highly
hll:hhl_ti low price., Illustrated Lists free —
H. HUMPHRIES, Photographic Apparatus
"'lulmmfn_tur-.r 116, H:ghbur',r Hill, London, N.
Factory, 7o, Elfort 'Road, Drayton Park, N,

Now READY,

With !

Nrw aAnND EnLarGED EpiTion. Price 38, 6d,

By A. H. CHURCH,

Professor of Chemistry at the Royal Al‘::lrh:m}r '

With Siae Colowred Plates.

“We may safelv sav 1511t there is na hook of the kind
which contamnms so mue h about colour in sesmall a comp: 1SS,
or arranges wrat is known on this dithicult subject so use-
fully fur -.IuI]LnI:-. — A udemy,

of Arts.

CasseLL & Comvaxy, Lisitep, Ludgate Hill, London,

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

boards, 3s. 8d.; cloth gilt,

“Little Folks’

containing 432 Pages of Letterpress, with Zlustrations on
pcarly Every Fage, Two Handsome Coloured Plates, and Four
Pictures in Colour.

CASSELL & COMPANY,

gilt edges, 9s.

Midsummer Volume.

LamiTeEDn, Ludzate Hill, London ; and all Bocksellers.

e the Forst of eery Mowith, 4,

Cassell's Time Tables
And Through-Route Glance-Guide.

YECAssELL's Tiwe Tances' may be safely recoms-
mended to all intent upon a ratlway journey, as the
clearly-tabulated routes and the usetul maps of the sub-
urban and provincial railway systems which they contain
will enalile the passenger o select the train required without
the slightest dutficulty or uncertainty,” —Merning Post.

CasseLL & Comreany, LismiTep, Ludgate Hill, London,
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Anvils « Vices = Horges

(Sce our Small Forcses, to Stand on a Beneh),

LATHES and ENGINEERS ‘I’OOLS

= CATALOGUE, éd. <+ LIST OF SECOND-HAND LATHES, &ec. &c., 2
Several Slightly Soiled Lathe Books, 2s., post free.

MORTISING, BORING, —mo - CIRCULAR SAWING

(See our new Dovetail Cutler, for use on any Circular Saw, A great economiser of time.)

BRITANNIA CO., LARGE STOCK AT
Makers to the British Government. IOO, Houndﬁdlﬂeb, %OndOD.

ALL LETTERS, BRITANNIA CO, COLCHESTER. TERMS—-—CASH OR HIRE PURCHASE.

J. H. SKINNER & CO., EAST DEREHAM, NOR FOLK,

Manufacturers and Importers of Photographic Apparatus and Fretwork Matenals

J. H. 5. & C0), have now . large Factory with accommodation for up-
wards of 1ow ﬂnrlrnu n, which 15 used exclusively for the manutacture ir,.! | Timber 1“"{11‘!‘ h"”""ff and Il"'"*”“”’ Mills caver l5"”‘:." awbhowt
Photographic \p;ulrluh of every descripuon, I}ru:u the cheapest to the | Two Aecres near IRailwe ay Station,

MOSt CXpensive, I
The process is simplicity itself. Full Instructions supplied with each set.

; . . H. §. & C0, keep regularly in stock about 120,000 ' i T
3 6 The EE:]_lpBE Camera Set. 3 6 ¥ E-T or FRETW Duﬂ. solil cnd 3-ply, veneers Lelipse Design, No. 102.
Complete, consisting of a 'olished Mahe ogany Sliding Bellaws, ¥ -plate &, bhe sirfles a0 very large qus |:||.I:L|_.5- of Lops, PMlanks, and
Camera to phatograph full-size carte-de-visites, with FFocussing Screen, Hoards, Carving and “Turnng Wao i, &c,, and 200,000
Dark Shde, Brass-mounted Le s, Brass F mtinges, Developing: aned Fixing r“IIII'EIzE DESIGNS [ﬂr rfﬂtﬂfﬂl‘k, Wnl:ll:l.
5f1|ut| ifls, IIELLI |r IH} I.'llh_'l, l”l:l [ul] I”-"'l!'rl L“"-'”'H ol I.I ]r”” !nq' HY i uﬂrﬂ'iﬂg ﬂﬂ oy I',_‘\I':h o001 TIDRIDNT: Il =si b1 ll-Li. “I _I IIILI"\
teur to tike a good FPhotograph, I'rice 8s. bd., ur securely packed by | Vool Chests, Fretwork Outfits, Drills, Saw Frames, Hand
Farcel I'ost, 48. and Treadle Machines, Saw Lk ull,k A, &c
7/6 Complete Photographic Outfit. 7/6 Specialities for 1888 & 1889, Nooks of New
' Comprsing ECLIPSE CAMERA SET., as above: also PHOTO- Deswgns, FRETWORK N, comtaming 12 Large Sheets,
¥l LKAPHIC FRINTING APPARATUS, consisting of Hardwoos i Printing price 15, Noo 2, contaimmgs 2o Sheets of bargeer and aore
f, ] rate, with Brass apring Jack, Sensmn :l! Albumenise o Paper, Gold claborate Patterns, os, G, lr"*J-'- of Woral Carving [esiegns,
[ Foming Solution, Fixing Solution, Glass l Is, Cards for Mounting, with contauning 14 Patterns, price 1s. 3 theseare all '-.1 w Natterns,
f,' complete Insructions. Also Hardwood Fo InImL Tripod Stand and Focuos- not sold in any other torm, and v-un] I LI solil separ. LrL]'l.,
Ia"l" AN sy Cloth, Price 78, 8d. Se swcurely packed, post free, 85.8d. I packed cont three or four times the amonnt charged,  Fretworker's
5 \‘ﬂ. in portable weod case, with lunged hid and If_ lt] er strajy, as in illustration, Handbook and Workshop Guide, price 15, New Designs,
! gil. extra. | All Fatterus greatly reduced in price.

LEvery Set is carefully examined before being sent cut, and

puarantced to be in working oriler, Complete Fretwork Outfit, comprising ro-inch

Stecl Frame, 48 Saws, Aawl, Fide, 4 esagns cwith sufiicient
N.B.—If Appal"‘ﬂ.tl.lﬁ does not E’"l'ﬂ SEtlifﬂCtlﬂH planed “'mlil: gratis), anad 15, Hamlbook on Fretwork,
and is returned uninjured within three days uf price 35 6il., carriage paid, 12 feet Assorted Planed Fret-

\ receipt, we guarantee to refund purchase money. | wood, 35. 6d

C “LHLF t:l'. l | Cal fl'j 1S, 425, 1005, -|.1H.L ﬂp'-.\- -:I.rll':. E'_'l-' LIL;""H 1 |.|. !‘ r(\nt“rrL I'; hn In CromteTTe r:”lr"‘ r-..r IiLr
T I'L1.‘L Catalogue of Pho dopraphic Apparatus, one Majesty's Jubilee, size, 36 . by 26 1n., price =5, 6d.

St J. H. BEINNER & CO., EAST IJEEEHEM

NOR 'DLK. Catalog f Machines, DNe f T ]
atalogue of Machines, Desigrns, Wonoed, Tools, &c., with
"‘"“‘:"‘! Wholesale Agent for Londen—]. MOTHERSILL. several Huopdreed  Tlustrations, and ol lostructions for Wall Bracket.
6o, H lloway Road, N, and €, Southampton Row, where | Fret- ntting, P'olishing, and Varnishmgr, price 4., post free, FPrice bd.

l":I' |1!|-[.|]L"- ]]llh TR W Il Elr!-.l 5:11‘."". 1% {,I': 'I'-rlr ;_:r”-\.ll.'.: I_” oF Cigltey, o5, [“_-r l_jfli‘--.

FRETWORK & CARVING. | FRETWORK AND CARVING.

Highest Award— Gold Medal for Tools and Patterns. Gold Medals Awarded to our Customers.

Published, No. 28 List (c: linz No,
MACHINES, DESIGNS, TOOLS, WOOD, MIRRORS, HINGES of Matornls ol T e e iy,
and FITTINGS, VARNISH, &c.

Inlaying, and l}unlan;ﬂ "I.'LII]I many new lllustrations
Fret-saw Outfit on carcl, with Instrus tions, os. G, fere.

(350 Engravings), price 3d., free. Many articles on
aet of 12 h'r."‘it L"I.I"I-Inﬂ' Ton! 5, With Loxwood han H-q ik '||, for 1 ISE, Price os., (reee,

this List have been greatly reduced in price.
If you want good Designs, and are competing for exhibition, try ours, for which Now ready, Instructions in the Art of Wood
we recerve testimonials :hrl;,. '

Carving, for the Guidance of Berinners, gd., free.
& See our complete Catalogue, 64 pages, quarto, containing the best varicty B o e 2
of designs published, free for 6 stamps. (a2 List of La‘est Designs free on agplication,

HARGER BROS.,, SETTLE. HENRY ZILLES & C0O,, 26 & 24, Wilson St., Finshury, London, E.C,

New and Enlarged Edition. | Tuirp LEoiTioN,

Photography for Amateurs. | The Laws of Every-Day Life.

NOTICIE,
l ASSELL'S CLASSIFIED CATALOGUE, con-

taining particulars of upwards of One Thuuslnd Vol-

I
|
I
| umes published by Messrs. CASSELL AND COMPANY,

By T. C. HEPWORTH, F.C.S. i Iy I, O, ARNOLD-FORSTIER, ranging in price from
lllustrated. 18 ; cloth, 1s. 6d. 1s. 6d I THREEPENCE to TWENTY-FIVE GUINEAS,
CasseLL & C L ; | ) ) will be sent on request gost free to any address.
OMPANY, LiMiTED, Ludgate Hill, London, || CasseLr & Company, Limiten, Ludgate Hill, London. | CASSELL & COMPANY, LisMiTED, Ludgate [1i'l, London,

ASPINALL’S ENAMEL.

COLOURS—EXQUISITE. SURFACE—LIKE PORCELAIN.

Testimonials from the Queen of Sweden, the Marchioness of Salisbury, &ec.

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

. “Simply Perfection.””— 7%ke 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, 74, 18, Bd., 3s.; 1s. 9d. and 3s. 6d.
READY FOR USE. A CHILD CAN APPLY IT.

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

Telegrams —EDWARD ASPINALL, LONDON. COLOUR CARDS FREE.
PunThu AND l-’UHIIE.IILD BY L‘.'LEHLLL & Company, Liviren, LA BELLE :i;xL‘tum_L::-.mLu:'muH. K.C, -
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