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SOME LESSONS IN WINDOW MAKING.
BY G. LE BREIFH.

GREENITOUSE SASHES orR Deap LicHTs.

Amoxc the many and varied jobs under-
taken by the average worker in wood, that
of sash making seews at first sight to present
the most difticulties, and very few amateurs
in the art of carpentry ever attempt the
putting together of even a simple form of
window-sash ; while the young professional,
during his apprenticeship, considers himself
almost fully fledged when he has mastered
the subtleties of setting out a hung window
and fitting together the cross-bars thereof.

Now, there is very little mystery in the
matter, and no reason why the worker
whose head is clear enough to overcome the
difficulties attaching to dovetailing, mitring,
mortising, and tenoning, should not grasp,
by the aid of a few plain instructions and
drawings, the art of putting together a
window-sash. To those amateurs who go
in for greenhouse building or for the making
of forcing-frames, the knowledge of how to
construct their own sashes will be of much
service, for 1t 1s within my own knowledge
that many clever workers in wood are de-
terred from working in this cirection from
their inability to put together the requisite
framing.

Premising, then, that the aspiring sash
maker has already overcome the difficulties
of mortising and tenoning, and can use his
tools fairly well, I will endeavour to clear
lis path fer the making of his first sash,
which shall be of a simple form, and of the
appearance shown at Fizg. 1. The wood
used for the first attempt should be clean
yellow pine. This wood 1s not in general use
for sashes that are to stand much wear and
tear—red pine, pitch pine, oak, and some-
times mahoeany and teak, are used—but
for ease 1n working, if the worker can choose
his wood, by all means let it be yellow pine.

For the window before us, which measures,
over all, 3 ft.1n height by 2 ft. G1in. 1n width,
there will be required two stiles, 3 ft. 3 in.
by 2% in. by 2 1n.; one top rail, 2 ft. 7 in.
by 2} in. by 2in.; one sole rail, 2 ft. 7 in.
by 3% 1n. by 2 in. ; two sash-bars, 3 ft. 1 in.
by 2 . by # in.; and two sash-bars,
2 ft. 4in. by 21in, by £ in. Plane up all
the stuff very accurately, and gauge the
width and thickness of each piece to a
shaving, as upon the accuracy of the pre-
paring of the stuff much of the success of
the finished sash depends ; especially is this
so in the thicknessing of the sash-bars, and
to get them right you should run the dounble
template, supplied with your sash-planes,
along the edges of each ; when the template
will fit tightly all along the length of the
bar, the thickness is correct.

In planing up the stiles and rails, the face
and edge of each must he planed sothat the
grain of the wood runs in the same direction
(this 18 illustrated by the arrows in Fig. 2),
and marked with pencil, so that they can be
easily recognised. The object of getting the
grain of the wood to run thus is that the
glass cheel: and sash-plane may work freely
and clean along the framing, ag, if either
side or edge ran the wrong way, the wood
would be almost certain to tear up in
splinters when working these planes.

Having got the wood all prepared, you ean
now proceed to “set ont” your sash. To
do this, lay the two stiles on the bench, the
marked sides outwards and the marked
edges uppermost (I'ig. 2). See that the
ends are flush, and with a small square
draw a line across the top edges of the stiles

1} in. from the left-hand end (a, Fig. 2).
Measure off from this line 3 ft., and square
across as before (B) ; these two marks are
the exact height of the finished window ; the
1} . of over-wood at each end is not cut off
until the sash is finished and ready to fit
i its place. Technically, they are called
“stumps,” and they serve to prevent the
splitting of the stile when mortising and
wedging up. From the marks which you
have just made measure inwards the thick-
ness of your rails, which will be at the
top 2% 1n., and at the bottom 31 in. (g, o).
Again, measure from the outer top mark,
Z 1n,, and from the outer lower mark, 1% in.,
and draw lines across (D, D). Square across
the marks o, D, ¢, ¢, and draw _them on the
under edges of the stiles, drawing addi-
tional lines % in. to the outside of each ;
these outer lines are those you work to at
the back of the mortise, which is tapered
towards the front edge, as shown by the
dotted lines in.the figure. This taper is to
allow for the insertion of the wedges that
hold the framing together when completed.
Before turning over the stiles to draw these
marks on the back, you will require to set

out the mortises for the sash-bars on they mark is shown at ¢ in Fig. 5.
upper edge. To do this, divide the distance.

between ¢, ¢, into three equal parts, drawing
your lines across for a mortise § in. long ;
these mortises do not go through the stile,
but are 1 in. deep, and iIn making them, if
ﬁt}u have not got a mortising machine at
and, the best way is to bore a 1 in. hole
with a centre-bit, and then square the
mortise up with a 3 in. chisel. Work
accurately to your marks, as if these mor-
tises are too wide, the sash-bars will fit in
a loose and shaky manner. And here I
would remark that in setting out sashes,
or other work requiring accuracy of work-
manship, you must avoid using a pencil to
square off your marks, and use a drawing-
knife instead ; otherwise, your work will
never be satisfactory or workmanlike.

Having set out the stiles, the rails will
now occupy your attention. Lay them on
the bench in the same way as before, putting
a piece of wood under the narrow one to
bring its edge level with the wider one.
Draw a line across, % in. from left-hand end,
as A, in Fig. 3. Measure off 2 ft. 61n., and
draw the line B-; draw the lines ¢, ¢, 2% in.
inside of the outer marks, the lines D, D,
‘8- 1in., and E, E, 1% in. from ¢, ¢. Square D, D,
across the back of each rail, and E, E, across
the face; these marks are cut in for the
shoulders when you come to tenon. (See
Fig. 4, which shows the end of the rail with
tenons cut.) Divide the length between
E, ¢, into three equal spaces, and set out sash-
bar mortises as in the stiles, but with this
difference : that instead of only going into
the wood 1 in., they go right through, and
are tapered for the wedge-grip in a similar
manner to the rail mortises.

To set out the sash-bars, you have only to
lay them on the stiles and rails, and mark
them off, squaring your marks across on
both sides, and taking particular care to
allow for the fitting to the moulding and
olass check of the upright bars by squaring off
the end tenons % in. ands%: in., respectively,
longer than the élaylight marks at ¢, ¢, on the
stiles. Of course, in doing this you will
bear in mind that the ends of the horizontal
bars go right through the stiles, while the
ends of the upright ones only go into the
rails one inch. Where the sash-bars cross
cach otheris likely to prove the most trying
part of the job to the novice, and 1s very
difficult to explain on paper, but by the aid
of an illustration I will endeavour to make
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it plain. When you have marked the mor-
tises on the sash-bars, and squared then:
across on both sides, divide them exactly in
the centre, draw a line (A) across, then 2:in.
from the outer marks, draw other two lines.

(3, B). You must draw these lines on botl

sides of the bar, and a glance at Fig. 5 wilk

show you their position ; this diagram is

full size, and also shows the markings of the:
mortise gauge. Your framing is now all set

out, and requires gauging off for mortising.

Fix ull:;cru the chisel you are going to use—it

must be a 4 in. one—and set the two cuttery
so that when they mark they just fit the

width of the chisel ; then set the head of
the gauge }%in. from the inner cutter, and.
run it over the positions of the mortises and

tenons, on the stiles and rails, and also on

the bars. Be careful in running the gauge
to work from the marked face of your fram-
ing, as if, by any chance, you mark off'a mor-

tise or tenon from the back, it will cause:
you some vexation when you come to put.
the window together. Take an ordinary
marking gauge ; set it so that it will mark
exactly in the centre of the mortise on the

bars, and mark off each with it ; this centre
You have
now to take a 4in. chisel and cut out these
mortises with it, but carefully observe that
in the upright bars it is the mortise next the
front edge that is taken out, while in the:
cross-bars it is that next the back edge.

This may seem a little mystifying, but if
will become quite plain to you when yow
come to put the framing together. The-
stiles and rails you will have no difficulty
about, as they are mortised and tenoned 1m
the usual way, which I assume that youw
have already mastered.

So far nnfvy the ordinary tools that are in:
daily use have been required for the work ;
now you have reached a stage when tools of
a special nature must be brought into play
(or shall we call it “ work ?”). These tools:
are a pair of sash-planes and templates .
various shapes of mouldings are run o
sashes, but tEe commonest, if not the easiest,
is the “ Gothic,” and I will suppose that to
be the style used in the present case. The
templates supplied with the planes are two
in number, and are used to guide the chisel
in mitring and fitting the mouldings of the:
sash, the single template being used for the:
framing, and the double one, previously re-
ferred to, for the sash-bars. A f in. sash

ouge is also requisite for this fitting work. -
%esides these planes, you require a “sash
fillister” for making the glass check or
rebate on the framing, and a *“ sash-bar,” or
“astragal fillister,” for that on the bars.
These tools having been procured, and well
sharpened and accurately set, you are ready
to commence work with them. DBut before
you start I think I had better describe a
little arrangement that will be of the great-
est service in holding the pieces of wood
steady while you are working upon them.
Take two strips of § in. wood, about 2 1n.
wide and 3 ft. long, pﬂlaca one of your stiles
on the bench with the end against the stop,
nail down one of the strips of wood close to
the back of the stile, then nail down the
other piece at the front, but in such a way
that a third piece of a wedge shape may be
driven between it and the stile, and so hold
it firmly in position. _

T&keya, stﬁe, lay it on the bench, drive the
wedge home, set your sash fillister so that 1t
will just clear the back edge of the mortise,
and run down until the rebate is exactly 5.
deep. On looking at the sash-planes, you
wilF-ﬁnd them marked 1 and 2. No.11s
used to run down with, and No. 2 takes off
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a shaving or two more, and puts a finish to

the moulding ; thus you will see that you
may let No. 1 take off a moderately thick
shaving, but No. 2 should be set very fine,
and kept as sharp as posgible. It is best,
befote running No. 1, to take off a shaving
or two with the jack-plane from the sharp
angle of the wood, otherwise No. 1 plane is
apt to wear too much in the centre. Do the
rails in the same manner as the stiles, and
then take the bars in hand. For the bars
you will require to make a wider wedge, so
that you can secure them firmly on the
bench, back edge uppermost ; set your bar
fillister so that it will form a rebate of equal
depth on both sides of the bars, and run it
down till it is of the same depth as the
rebates on the framing. Fig. 6 shows the
sash-bar, in section, fixed on the bench and
rebated.

To run the moulding on the sash-bar you
will require to make a special apparatus of
the nature shown in Fig. 7, wEere it 1s
shown in full size. The easiest way of mak-
ing the back or grooved piece is to form it
of three thicknesses of wood and fix it to the
lower board, which should be of 1in. wood,
with screws. The back piece should be put
on so that when the bar is in its place its
front edge will be flush with the front edge
of the board, along which the fence or guide
of the Plane has to work. Fix this “running
board ” to the bench with a screw nail at
cach end, place the bars on it, and run the
planes, first on one side, then on the other,
taking particular care in running down the
second side to hold your planes very steady,
as when you run down without caution you
are almost sure to spoil the front edge of
the moulding where it merges into.that of
the other side.

All the rebating and moulding being
done, you can begin to mitre and fit together.
Take -the rails first, and with the single
template mitre the moulding at each end,
keeping the template to the innermost of
the three marks (c), which is still visible on
the top edge. After mitring, take the sash,
gouge and cut down about 11n., clearing the
corner next the tenon with a narrow chisel ;
turn over the rail, and with a 2 in. chisel cut
down a groove +%; in, deep on the end of the
rail till 1t meets the tenon (4, Fig. 8). This
groove 1s to allow of the fitting in of a cor-
responding projection on the stile which
serves to steady the joint. Fig. 8 is a draw-
ing of the end of a rail, showing the way in
which the fitting as described is done.

The stiles are then taken, and with the
template the “list,” or small piece that is
between the mortise and the moulding, is
cut down to where it touches the top part
of the moulding, and 1 in. from that the
moulding is cut down on the bevel, and the
plece taken clear out to the end of the stile.
It is almost impossible to-describe in writing
the mode of doing this, but a study of Fig. 9
will show how it is done, andy in prac-
Elch:_ t?.rau will easily comprehend the way to

0 it.

The two upright sash-bars are now mitred,
using the double template. Let the mitre
come clear to the outer edge of the mould-
ing, and if correctly done from both sides of
the mitre the cuts should meet exactly at a
point, but leave a little wood towards the
mner side, to prevent the bar breaking
(Kig, 10). Mitre the ends as in Fig, 11.
Fake the cross-bars, cut each of them into
three pieces ex&cﬁiy through the centre
wark (A) on the mortise, and mitre the
ends, ag in the other bars, Fig 12 is the

end of a bar cut and mitred for the
crossing. . bk :

enough, as it is merely to
appearance to the job, which, no doubt, will
have a few finger-marks about it; and no-
thing looks worse on a piece of new wood-
work than finger-marks—in fact, they stamp
the worker as a sloven ; and I have been in
shops where, if a finger-mark was found on
a jo
gi%l from the foreman was the result, with
perhaps the sack, if the workman persisted
in leaving the “ marks of the beast,” as they
were called, on his work.

corner (diagonally) with a rod.
distance between the opposite corners is

Run a fine hand-plane along the flat piece
between the mouldings and rebates on each
of the pieces of your sash. One shaving is
give a clean

when 1t left the bench, a severe wig-

Plane up a piece of wood, % in. thick, and
cut out of it some wedges. You only want
sixteen, but you had better cut a few more,

in case of breaking any in the driving. These
wedges should be about 3 in. long, 3 in.
wide at one end, tapering to % 1n. Put a

point on them witha chisel (Iig. 13). Be

careful to cut your wedges square, as if
they are not cut fair, they are apt to twist
in driving, and will split the framing. Make
aiso four round pins, =% in. diameter, and
you are ready for cramping HE the sash, for
which purpose clear everyt

bench, and lay two pieces of wood across it.
The size of these pieces is immaterial, but
of course they must be longer than the sash
is wide—about 3 in. by 13 in. stuff is a suit-
able size.
with each other when lying on the bench;
if they are not, you must level them up
until they are, by putting pieces of wood
under the ends where required. If these
bars were lying twisted, your sash would be
twisted when eramped up.

ing off your

See that they are out of twist

Put the long sash-bars into their places in

the rails, then put on the stiles, not driving
them close up until you insert the pieces of
the cross-bars. When they are in place,
knock the stiles close, and lay the window
on the pieces of wood on the bench, cramp-
ing up the joints with a joiners’ bench
cramp,and using thick white lead on the
tenons and wedges instead of glue, which is
unsuitable for work that is exposed to the
influences of the weather. The stiles should
be cramped up and wedged, and holes bored
through stiles and tenons about the position
marked A on Fig. 9. Into these holes the
pins should be driven
points in white lead.
and cramp up and wedge the bars—they do
not require pinning.
must be careful not to squeeze too tightly
with the cranip, or you may bend or break
some of the bars.
sure to bring the joints well together, and
drive the wedges in evenly at each side, to
avoid twisting the bars.

after dipping the
Now turn the sash
In doing this, you

Just put on enough pres-

Two things must be attended to in the

operation of cramping up. One is that the
cramp must be applied 1n such a way that
the stiles are not twisted up or down from
the rails.
you will twist them downiwards ; it too high,
upwards. To avoid this, try a straight-edge,
or the back of a square, across stile and rail,
and raise or lower your cramp as required.
The other matter is the keeping of the sash
Eerfectly square while cramping.

If you apply the cramp too low

_whi This 1s
est done by trying it across from corner to
When the

exactly the same, the sash is square, and

~oare should be taken to keep it so while

eran ping.

Cut off the projecting ends of the wedges
and pins, and plane up neatly on each side,
being careful when doing the outside not
to break away the thin picce between the
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rebates on the bars. Your sash is now
finished and ready for fitting into its place,
until which operation it is best to leave on
the stumps of the stiles, and cut them off
when doing the fitting.

When you have made a sash similar to
that described, and mastered the little diffi-
culties and intricacies of the various joints
and mitres, you will have learncd a valuable
lesson, and one that will enable you to at-
tempt with a greater chance of success the
more intricate forms of windows.

The greenhouse builder, whose require-
ments in the way of sashes do not often
include those with cross-bars, can, by fol-
lowing these instructions, and leaving out
the horizoutal bars, construect his side-lhights
to whatever dimensions he may choose ;
while in another paper I will endeavour to
show him how to make his roof-lights, they
requiring a different treatment in the
matter of the sole, to allow of the water run
ning off.

In common greenhouse work the use o
the sash-planes may be dispensed with, and
the inner edge left square, or chamfered. Of
course, in leaving square edges you will
have to allow for them in cutting the
shoulders of the tenons, so that the marks
¢, ¢, In Fig. 3 will be those to square over
on the face side of the rails for the shoulder.

When a number of sashes of the same
size are to be made at one time, all the stiles
may be laid on the bench, and set out at
once by squaring across your marks on the
top edge, then turning over and squaring
them across on the back. While setting
them out in this way, a sash eramp is gener-
ally employed to hold them together and
prevent slipping, and also to aid in turning
them over. The top edges of the rails are
squared over in the same way, and the bars,
if any, are held by two sash-cramps, and not.
only marked off, but shouldered and tenoned
at one operation, after which the cramps
are taken off, and the mortises squared over
and worked out. This method saves much
time in dealing with the various pieces
sinaly.

In closing these brief instruetions, I would
again urge upon the worker the necessity
for exactitude in all lus manipulations —
let him go slow until he 1s sure of his
ground, and has quite mastered the details
of the work. Applying the words of an old
joiner I once Imewj’et him * First learn how
to do a thing thoroughly, then—but not till
then—how to do it quickly.”

+49

HOW TO MAKE A WEATHER
GLASS.

BY J. GEO. LISTER.
—

INTRODUCTION, REMARRS ON MERCURTAL DAROME-
TERS—PRINCIPLE OF THE GLYCFRINE BAROME-
TER — APPARATUS REQUIRED — DETAILS OF
ConsrrucTioN—FIrTING UP—USES,

—

THE mercurial barometer, though the most
perfect mstrument of its kind, and there-
fore the one deservedly used as a standard
mstrument for measuring variations of at-
mospheric pressure, 18 by mno means an
instrument easy of construction hy an
amateur. In the first place it 1is very
difficult to procure glass tubing, whiel,
whilst being of the requisite cheapmess,
shall be at the same time both strone
enough and of sufficient equality of hore
throughout. Again, it is one thing to till a
tube with mercury in an ovdinary wav, it is
quite another to so fill a barome! v tube
with pure mercury that it shall contin no
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atr ; and, finally, no one but an expert knows
what 1t means to make a glass tube “ chemi-
cally” elean. The majority of persons who
use a barometer do so for one purpose
only—viz., to ascertain probable changes of
weather in this very uncertain climate of
ours. It will therefore be our purpose in
this article to show how a “weather glass,”
but not a barometer, can be made which
shall serve all the general purposes of the
more expensive instruments.

It was discovered by Boyle and formu-
lated by Mariotte, that when a gas is
subjected to pressure, the volume occupied
15 exactly inversely proportionate to the
pressure upon it—e.e., if we increase the
pressure we decrease the volume, and mee
versd. Now this law has been applied to
obtain a knowledge of the state of the
atmosphere by observing the changes of
volume of a gas—e.rr., air in a closed vessel.

Now as to apparatus. We shall require
the following, and ap[l*rended will be found
the average costs. Glass tube about 4 ft.
long, and what is known as No. 3 cane,
which is the size shown in Fig. 1. Tt has
an external diameter of ; in. ; cost, about
3d. A glass bottle of about 8 oz. capacity,
cost, about 1d.; a composite candle, 1d.;
cork for bottle ; a piece of paper, about 4 ft.
long. This can be obta ineci) at any draper’s,
gratis—i1t should be about 1 in. wide ; a few
magenta crystals, cost, 1d. ; wood charcoal,
1d. ; about one quarter of a yard of flannel,
cost, 3d. ; one piece of wood, 4 ft. by 1 in.
by % 1n,, cost, 2d. ; and about 2 ft. of & in. by
4 in. timber, cost, 2d. ; and, finally, 2 oz. of
best glycerine, cost, 2d. Total cost, 1s. 3id.
For this amount we can make an instru-
ment which will be of far more use asan
indicator of coming weather than many a
barometer costing more than twice as many
shillings as ours does halfpence.

Now as to details of construction. Fill
the bottle with glycerine about one-quarter
to one-third, Wiiﬂh has had one or two
crystals of the magenta dissolved in it. This
18 to render the glycerine more readily
visible. Next, thoroughly clean the glass
tube. This can most readily be done by
taking a small wad of cotton-wool and tying
it in the middle of a string about 9 ft. long.
Pass one end of the string through the tube
and pull the wad through after it. Then
reverse the operation. Do this two or three
times and the tube will be found bright,
clean, and dry, which is a great considera-
tion. Next bore the cork, making the hole
much less than the outside diameter of the
tube. This can be done either by the care-
ful use of a gimlet or a hot knitting-needle.
The hole must then be enlarged until it is
just smaller than the tube. Now push the
cork carefully into the neck of the bottle,
and having rubbed down the end of the
glass tube on a little emery-paper, pass it
with a gentle spiral motion t{lmugh the
cork and down into the bottle till the
bottom end dips under the surface of the
glycerine about § in. Take next the candle,
and, having lighted it, allow drops of the
“wax ” to fall all over the cork, and having
heated a wire in the fire, pass it all over the
cork so as to thoroughly melt the wax and
allow i1t to run into the holes in the cork.
Repeat, and when the cork will absorb no
more, completely cover the whole lower end
of the tube, the cork and the neck of the
bottle with droppings from the candle. If
this be properly and carefully done the tube
will fit into the bottle quite air-tight. Now
place the bottle on the Hnor, taking great care
not to break the joint, and, having filled the
mouth with air, blow a frw bubbles into the

bottle (see Fig. 2). Remove the mouth, and
the air which has been compressed within
the bottle will, to equalise the pressure,
drive the glycerine about half-way* up the
tube (Fig. 3). To make the scale, take a
piece of the ribbon paper as long as the
tube and divide it into 100 equal divisions,
and gum this on to the strip of board of the
same size, plus a small piece at the lower
end where the wood scale is to fit into the
box containing the bottle.

oy it e L '\;-.E\;::-.'-.;-.;\ E:H&;ﬁh‘,?ﬂ,:-,m
i 8 N, L, 5

Fig [
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Fig. 1.—Glass Tube: ith of Actual Length, but
showing Actual Diameter of Tube. Fig. 2.—
Illustration showing Compression of Air and
Method of filling Tube. Fig. 3.—Instrument
Complete with Scale and Box. |

Our next proceeding will be to arrange
for the protection of the bottle from at-
mospheric changes of temperature. This
1s done by cufting the flannel into strips
about 1 in. wide, stitching these into one
long strip and binding this closely round
the bottle spirally from tép to bottom.
Now make of the remaining timber a small
box about 3 in. square and 2 in. longer than
the bottle. Place in the bottom of this a

* When “setting” the glass it will be adyisable to
consult- o mercurial barometer—one of the many
public ones suffices, or the weather reports in any
newsfnper—a.nd if the mercury stand very high
the glycerine should be made to stand low, and
vice versd.
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- 1 inches, indicating wet or win

mixture of coarse.sawdust and broken
charcoal in a layer about 1 in. deep, and on
this place the bottle. Fill up the box with
the same mixture, completely covering the
cork. Fix the scale with its back into the
lid and slip this over the end of the tube
and secure the top with screws—not nails, as
these might cause the joint to “spring.”
Secure the tube to the scale by one or two
small staples or pieces of wire.

_ Finally place on the top of the glycerine
in the tube a drop or two of amﬂ%rn oil 3
this will effectually prevent tﬁe glycerine
absorbing water from the air, which it is
very liable to do, and loosely close the end
of the tube with cotton wool, and our

| weather glass is complete.

To Use.—Place the “glass” on a bracket

| (in some place where the sun does not shine,

and where the temperature is fairly con-
stant) about 3 ft. from the floor, and care-
fully observe its behaviour for a few days.
It will be found on the approach of a change
in the weather, and hours before a mer-
curial barometer show any indication, that
the glycerine begihs to rise, often several

hes, ind d; or fall, indi-
“tating fair weather. After a few days’
comparison with itself the glass will be
found one of the most faithful of “ weather
prognosticators.”

* o

WIRE-WORK IN ALL ITS BRANCHES.
BY JAMES SCOTT.

i L
RAT-TRAPS.
No one will feel inelined to deny that of all
the pests, the torments, and depredations

of which we are frequently exposed to, rats
must be classed as the most formidable.
Man’s ingenuity has been called into exer-
cise to endeavour to eradicate this nui-
sance, and the devices, passing under the
general name of rat-traps, are numerous and
various. - The commonest pattern is the one
which I have takenfor ourconsideration, and
is shown in Fig. 94 (see page 485). Some
may say that this kind of article is falling
into disuse, because the vermin which it is
most desirable should lose their liberty by
its aid are possessed of sufficient intelligence
or reason (although some would try to
assure us that it is but instinct) to foresee
the calamitous results of their entering the
“freehold ” construction, and endeavouring
to extract the delicate (?) morsel from the
interior thereof. But, withal, it is an ex-
ceedingly useful trap ; and, in addition, it
18 comparatively cheap to purchase, and 1t
will not be found di&ﬂult to construct by
anyone desirous of so doing, who will give
his attention thoroughly to my detailed
description of it. _

Referring to my above remarks on 1its
usefulneas,g.[ must say that when introduced
for the first time among a colony of these
detestable creatures, it may safely be relied
upon that a few at least will be captured.
This is decidedly most advantageous.; for
rats are, I am given to understand, very
prolific,and consequently increase immensely
1n numbers in a comparatively short period.
I will now press forward to the particulars
of their manufacture—not of the rats, but
of the traps.

A long strip of tin, or other metal, has a
number of holes through it. It is fixed to
the. bench by being stapled, or secured in
some other manner, one end of 1t being on
the left-hand side of the worker, and the
other end at the right-hand side. Three

of the holes are rather larger than the
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remainder, for certain reasons which will be
made clear to the reader in my future re-
marks. This simple appliance is called a
slide, and I have spoken of it in a previous
paper. =

n beginning a trap of the size noted in
Fig. 94, the wires are laid as shown in Fig.
95. These are supposed to be laying hori-
zontally. The front end of each of them is
bent into the form of a hook. The tenth,
twenty-fifth, and thirty-fifth wires, counting
from the left-hand side, must be of a stouter
gauge than the remainder. They are after-
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portion of the wires adjacent to the latter to
project in front of the slide. Upon them is
afterwards placed the frame. I will proceed
to deseribe this. It is shown in Fig. 97, and
consists of five wires of sufficient length
each to cover the whole of the wires in por-
tions A, B, ¢, D (Fig. 96), and each parallel
to the others and at equal distances apart,
with hooks at their right-hand ends. They
&3‘.‘5 turned over on to a bar at the left-hand
side.

The lower wire of this frame is laced to
the whole of the wires upon which it rests
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Fig.104. I1g 105.

frame within a short distance of the ends
of the wires in portions A, ¢, and D (Fig. 96),
which latter are then turned over on toitin
the usual way.

Thus far, the work appears as in Fig. 96.
The bending now takes place. It is still
supposed that the work is laying flat upon
the bench. Portion a (Fig. 96) is then bent
upwards into a perpendicular position, and
portions ¢ and D are also bent thus both
together (IMig. 98). Portion » is still fur-
ther bent, in a horizontal direction this time,
bringing 1ts exposed side against the exposed

ali

Fig.106. Fig.107.
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Fig. 94.—Rat-trap Complete. Figs. 95, 96, 98, 99, 100.—Progressive Diagrams illustrating the la it
. 40, 90, 98, 399, . ) ving out of the Wires, fixing of the Frame, and
Ultimate Bending. Fig. 97.—The Frame. Figs, 101, 102, 103.—Progressive Diagrams, illustrating the Construction of the Door. Fig. 104—The

Bait-hook (Side View). Fig.

106.—The Bait-hook (Front View).

I Fig. 106.—Bait-hook with Link Wire (Fig. 108) attached. Fig. 107.—Oue of a Pair
Fig. 108,—The Link Wire for Bait-hook, Fig. 109.—Handle. Fig.110.—Spring.

of Drop Wire Runners for Front of Cage.

wards bent in certain ways; but I must
first name their parts. A and ¢ will be the
sides ; D will be the top ; the larger part of
i will be the bottom, while the smaller por-
tion of it (that which is above the remainder
of the wires contained within the space ¥ ¢
—Fig. 95) will form one end. One end will
be left open to receive the door. All these
wires are then placed through the respective
holes in the sli e. I do not show this stage
of the process in any of my diagrams, as a
drawing would appear but a confused mass
of lines ; therefore I must ask the reader to
follow my description as closely as he can.
These wires, then, are pushed threugh
the holes, allowing but the bhooks and a

(Fig. 96) at a point just above the hooks.
It, when this is cump% eted, is drawn exactly
underneath the front hooks, naturally carry-
g frontwards the other four wires com-
posing the frame, and the front hooks are
then squeezed over on to it. Of course, it
will be seen that it cannot conveniently be
 fixed under the hooks, and there laced, in the
first instance.

The work at this stage is drawn further
frontwards through the slide, and the second
wire of the frame laced in its position. The
third, fourth, and last wires are similarly
treated, care being taken that they are
laced exactly parallel to each other. These
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side of portion A (Fig. 99). It will be now
understood for what reason the hooks are
upon the right-hand end of the frame (Fig.
97). They are, of course, brought, by this
bending process, close up against what was
the exposed side of portion A, over whicl,
they are then turned and squeezed down.
The final procedure to complete the skeleton
of the trap is the bending upwards of the
wires in the further part of the portion B,
which have all the w}lile been laying hori-
zontally, bringing their ends in direet con-
tact with the end of portion », over which
they are then turned. Therefore, the wires
composing this part of portion B must be

operations should bring the last wire of the | in length, when they are turned over, equal
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to the width of each of the portions A and ¢
separately. What 1 mean can be seen by a
elance at Fig. 95 ; the part ¥ ¢ must be a
trifle longer than the part E ¢, the extra
length being for purposes of turning over.
To strengthen the end when thus far fin-
1shed, a single bar is laced or tied upon the
outside of 1t, across the middle.

The door 1s the next thing to attend to.
['or this a frame is made. I will deal with
it as with the other parts—progressively.
IMirst there is a bent wire, as in Fig. 101, the
hooks of it being supposed to be bent away
from the reader,which can harvdly be properly
shown 1n a small sketech. Immediately un-
derneath the hooks is a cross-bar, turned
over from the front on to the sides of the
tirst wire (["ig. 102).

In the middle, when thus far complete,
is an upright wirve, bent in a similar, but
reverse, manner to that in Fig. 101, but
being much narrower and a little longer
than that wire when so bent. Previously,
the required number of wires must have
been placed in the slide in the same manner
ns the larger piece of work, having, like-
wise, hooks in the front. My foregoing
mstructions will apply equally to this part
of the trap, the wires being laced and
turned over on to the frame. I must men-
tion, however, that two or three wires in
the middle must be somewhat longer than
the remainder, and be turned over on tothe
longer part of the frame. This last part is
laced on to the rest when the lacing takes
place, and a double stitch is usually given
for purposes of strength, where the longer
part of the frame comes in contact with the
Cross-pieces. .

The fixing of a middle bar is the final
performance to complete the body of the
job. Itis laced sccurely across the front of
the door, and tends to strengthen it. The
door, thus ready, 1s attached to the body of
the trap by having its top hooks squeezed
down over the front top wire of the body in
giich a manner that the door may work
freely up and down. I will leave the fixing
of the spring until last.

The bait-hook is the next part added.
¥'his is shown in Fig. 104. The top hook
upon 1t 1s bent at ri,t:,f’ilt angles to the lower
hook (Fig. 105). Through the eyehole 1is
'{mss.ed a small bent wire (Fig. 108), which
atter has a hook at each end of it. The
nook is then passed through the top of the
cace, and the small wire (Fig. 108) secured
to the middle eross-wire of it by means of
its hooks being squeezed down upon it, and
further by its being tied to the various
wires it touches.

The handle is fastened to the same wire
as that to which the bait-hook supporter is
attached, but the latter holds the hook at a
distance from the handle, and therefore in
0 way interferes with it. The handle is
merely a bent wire with a hook at each end
(I"g. 109), by which 1t 18 secured to the
wire above-mentioned across the cage.

A single wire 18 bent over the long top
wire of the door, outside, so that it may
work freely, the further end of it being
quite straight, as most people know. This
wire, when its loose enr{) 1s fixed under the
hait-hook, retains the door as in Fig. 94,
and the slightest movement of the hook
:Eirzplaues it, and consequently releases the
LOol.

A drop wire is attached to the front of
the cage, with the view of preventing any
unpleasant rodent who may have been
unfortunate enough to be entrapped from
wiaking his eseape. Wires, Hhﬂ'rlﬂg as shown
i Iig. 107, are secured, one at each end, to

the front of the body, in a direction contin-
uous with the latter. Over these is slipped
a wire, in length the same as the width of
the cage, having an eyehole at each end, so
that it may be easily moved upwards and
downwards. When the trap is set with the
desire of catching a victim, the drop wire
is drawn to the top of the cage; and the

reader will see clearly how, when the door

has closed, the wire will drop to the bottom,
over the front of the door, and preclude
any possibility of its being opened from
the interior by an occupant.

The process of springing is now reached.
I have elsewhere described how to form a
spring. A good strong one will be neces-
sary for this work. One end is fixed to the
second or third wire of the top of the cage,
and the other end fastened to the cross-wire
of the door. It must be in an unstretched
state when this is done. Two springs, one
at each side, might be fixed; but it is
usually quite sufficient for ‘purposes of
strength to have but one.

Particulars as to sizes and gauges of wire
used in connection with various articles I

intend to describe will be given in anothers

number. This will prove more convenient
for the reader.
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THE WORKING OF STEEL—DIFFERENCE BETWEEN
WrouGHT IRON AND STEEL — HEAT FOR
YWorgiNG — DIFFICULTIES OF WORKING —
OVERHEATING — MonE oF HEATING —BLUE
HEAT.

I AM now going to devote two or three
papers to a very important and difficult
section of the smith’s art—namely, the
manipulation of steel. There are larger
quantities of this material used now than
formerly. A good many questions appear
from time to time in Worxk relative to the
subject. It is one that embraces a very
wide range of operations; I shall therefore
devote this article to the general consider-
ation of the working of steel, and after-
wards write in some detail on the special
processes of welding, hardening, and tem-
pering.

Wrought Iron and Steel Contrasted.—
There is, as regards chemical composition,
very little difference between wrought iron

and some of the Dessemer and Siemens
mild steels. But there 18 a very essential
distinetion between them when ruug:ht to

the test of working. Wrought iron is not
perfectly homogeneous ; mild steel, like the
crucible or tool steel, is of the same charac-
ter throughout. This difference is due to
the difference in the processes of manufac-
ture. Wrought iron 1s never at any time
during the process of its puddling in a state
of absolute fusion. It is simply brought
into a pasty condition, like a lump of
dough. The fluidity of cast iron is mainly
due to the presence of its carbon,’and in a
lesser degree to 1its sulphur. hese are
removed from the iron in the processes of
puddling ; and one important result is this
of non-fusibility at the temperature at
which it is found best to work it. In order
to render this material, therefore, as homo-
eneous as possible, the pasty mass 1s
iammered under steam hammers or tilt
hammers, and is passed beneath squeezers
of different types, is cut up again and re-
heated, and the operation of hammering,
squeezing, and rolling repeated, the quality
of the iron improving with each repetition
The Work Magazine Reprint Project © 2012 toolsforworkingwood.com

of these operations. These sets of opera-
tions will be repeated three or four times in
the case of good merchantable iron, and
it 18 the cost of fuel and labour involved
therein which renders wrought iron so
much more costly than cast iron. After
the last piling, re-heating, and hammering
processes have been gone through, the iron
1s run between grooved rollers of diminish-
ing sizes, to impart the final sectional forms
to the bars or plates required for the use
of the smith and boiler-maker. But it is
because of the absence of fusion that even
in the best wrought iron some of the oxide
or scale, and some of the mechanical im-
purities originally present in the iron, or
taken up in the process of puddling, become
inextricably entangled with the bars, and
remain therein, causing the iron to become
spilly, and to develop incipient fracture
when wrought into structures.

Lamanation absent from Steel.—From this
lamination the Bessemer and Siemens steels
are free, for the simple reason that during
the process of fusion all scale or oxide has
been eliminated. And this is one reason
why the mild steels have suierseded wrought

iron largely in boiler-makers’ work, and
in some smiths’ work, especially cranks
and similar structures, where lamination
would be fatal to strength and durability.
The best wrought iron can never be entirely
depended on for absolute homogeneity.
But for the average work of the smith it
holds and must long hold its own, because
of its ductility, weldability, and the general
ease with which it can be fashioned into
intricate forms.

Homogeneity of Steel.—Steel being homo-
geneous—that is, having no grain—is emi-
nently adapted for the forging of light and
delicate work, where strength, rigidity, and
lightness are required in combination. It
is therefore specially adapted for model
work and for the finer portions of mechan-
ism, and for those where strength 1s essential.

Heat for Working.—After the absence of
fibre, the next cardinal difference between
the working of wrought iron and of steel is
this : that while wrought iron can be worked
almost at the fusing point, steel cannot be
worked beyond a full red heat. Moreover,
each different sample of steel seems to work
best at a particular temperature, differing
from that of other samples.

Polish. — Another point in favour of
steel is that it takes a much higher polish
than wrought iron, and is therefore better
suited to work where good finish is neces-
sary. _

Capacity for Hardening.—Steel owes its
chief value, however, to its capacity for
hardening and tempering. A regular gra-
dation in hardness is thus obtainable,
rendering it suitable for every possible
requirement. _

Capability of Working.—Whether steel 1s
moie troublesome to work than iron de-
pends partly on the nature of the forging and
partly on the qua.litﬁ of metal. For small
model work, steel is by far the best, because
there is no grain to open out, besides the
facts before mentioned of superior rigidity,
and so forth. In large and heavy forgings,
on the other hand, there is no advantage to
be gained on this score, In forgings, again,
of moderate size and thin sectmn% on
which a good delal bﬂefco work has to be done,
forging i1n stee mes more expensive
th&gli fgrging in iron. For as steel has to be
worked at a lower temperature than iron, a
Jarger number of heats must be taken in the
former than in the latter. For the same

reason the various operations should Dbe
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performed more rapidly while the steel
retains its heat.

Capability of Welding.—There 18 more
difficulty in welding steel than iron. But the
difficulty is largely of an initial character,
being due to the differences in separate
samples of steel. Once the best welding heat
for any bar of steel is known, then there 1s
nomoretroubleexperienced inwelding pieces
from that bar. Sand alone is used as a flux
for welding iron ; for steel a mixture of
sand and common salt is better.

Opinions re Workingof Steel—Thereisnot
-0 much unanimity of opinion among work-
men as to the working of steel as there is in
regard to the working of iron. The practice
of allowing steel to soak in the fire, approved
by some, is denounced by others, The tem-
perature to which steel can be raised with-
out burning it is a matter of dispute. The

practice of hardening and tempering opens

ug a vast and unlimited field for discussion.
The reasons are not far to seek ; steels vary
much more in quality than wrought iron,
and since the peculiar value of steel is due
to most minute chemical and molecular
composition, and as slight and sudden
alterations in temperature are sufficient to
entirely change their arrangement, it is easy
to understand why, thnugtin not how, they
should influence the practical working of
the material. Partly, too, because of these
differences and consequent differences in
treatment demanded, are some makes of
steel considered superior to others. Thus,
a man may have been accustomed to work
in one quality mainly, and having adopted
«<crtain modes of treatment of that with the
best results, and finding the same modes do
mot give equally good results with another
quality, he too hastily condemns the latter,
when in reality the fault lies at his own
door. It cannot be too strongly insisted on
that every new bar of steel should be first
worked tentatively, in order to discover the
best heat and the best way to work that
particular bar. Unless this is done, frequent
failure to obtain the best results will follow.

 Upsetting Steel.—The practice of upset-
ting steel 1s deprecated by some. But if the
steel is of good quality it will upset just as
well as iron.

Overheating. — Steel must not be over-
heated, or it will become burnt. But it
should be made as hot as the metal will
safely bear. A higher temperature can be
used on steel required for large forgings
than for steel used for cutting tools, and for

light work generally. A piece of burnt

steel will crumble to pieces under the
hammer as though it were cast iron, and
will show a coarse granulated fracture.
‘There are, however, degrees in burning—it
may be burnt slightly on the surface, so
slightly that it does not fracture, or, if frac-
tured, does not show this coarsely erystalline
structure. Yet its quality for cutting in-
struments will, nevertheless, be sensibly
impaired. The temperature at which over-
heating occurs varies, of course, with
different qualities. If scales form and fall
off, the steel is, as a rule, overheated. It is
then almost impossible to restore it to its
pristine quality. If not burnt very badly,
# good hammering on the anvil will improve
1t considerably. There are also various
physics employed by tool smiths. They mix
varlous ingredients, and keep these by them
for use. The fnlfowing 18 one :(—Mix to-
gether two parts of pitch, two of train oil,
one of tal'ow, and a little salt. Plunge the
metal at red heat into this two or three
times * , succession.

. M e of Heating Steel.—The smith uses

‘the Pr&ctical man.

the forge-fire for heating any steel for
forging. For hardening and tempering he
only uses the fire in the case of large work ;
small work is heated on a bar of iron first
made white-hot in the fire, or special fur-
naces are used. The temperature of small

ieces of work can be regulated better on a

ar of iron than in the fire. When steel is
heated in the fire the blast is put on very
sparingly, and the heat also is kept as low
as it is possible to forge at. Moreover, the
steel is allowed to remain in the fire suf-
ficiently long to become of the same tem-
perature throughout, but “soaking,” as the
saying 1s, beyond this 1s dangerous.

Uniform Heating.— Steel, even more than
iron, should be turned around in the fire to
keep the heat uniform. The blast should be
slackened after the edges have become
red-hot. A full “cherry-red” is usually
considered the proper heat for forging. But
this expression 1s rather vague, and the
temperature, as we said before, will vary
with different qualities. Hammering should
not be continued after the steel has lost its
redness. It is injured by hammering at a
blue or blue-black heat.

Blue Heat.—Smiths and boiler-makers
know that there is a temperature in steel
corresponding with what they terma “ black
heat ”—a heat at which 1t is not safe to
work it. A number of experiments have
been made by the Steel Company of Scot-
land, and by Mr. Strohmeyer, upon steel in
this condition, and they fully bear out and
emphasise the rule-of-thumb knowledge of
At the works of the
Steel Company of Scotland forty-eight
%lates were taken, and strips cut from each.

alf the strips were bent cold to an angle
of 180° round a bar of a diameter equal to
twice their thickness, and all stood the test.
Corresponding strips were heated in boil-
ing tallow, and bent at that temperature,
and everyone cracked before the bendin
reached 180°. Other experiments showe
that a plate heated, and allowed to cool,
suffers no diminution of strength, but that
if while cooling, and during the period while
it 1s at a blue heat, any bhammering or
bending is done, it will be found when cold
to be seriously injured. Mr. Strohmeyer
found that while a test strip bent cold
would stand from twenty to twenty-six
bendings before cracking, if it was bent
once while at a blue heat, and allowed to
cool, it broke afterwards with very few
bendings. The blue heat corresponds with
any temperature between about 470° and
600°.

In my next paper I shall write of the
various classes of commercial steel, and of
the art of welding the mild steels. A
subsequent paper will be devoted to the
bhardening and tempering of the high carbon

- steels.
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IMPROYEMENTS IN HARNESS.
BY J. C. KING.

-

Top HaAME FASTENINGS.

THERE is plenty of room for improvements
in harness, but they must come from users
who know what is an improvement. Har-
ness-makers, especially wholesale firms,
stick to old devices and methods, so that
their feeling is against anything that re-
uires any extra supervision of work in a
actory.

Doubtless it is the piece-work system of
fixed pricesand methods that has prevented
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many essential improvements being odered
to the public in harness.

The present method of fastening the
hames to horse-collars is by a strap, top and
bottom, into two eyes to each hawme, which
hames may be described as the yokes of the
collar to which the traces are fixed.

For pair-horse harness, chains are used at
the lower ends of the hames, and a strap at
the top of the collar to draw together and
secure the hames in their places.

This seems to have been the plan forages,
and serves the purpose well.

In farm-cart harness it is a leather thong,
which laces through holes in wooden hames.
In waggon or van and town-cart harness, a
buckle 1s used for the strap.

The same plan of a buckle 1s used in all
pleasure vehicle harness, from the Stuate
carriage harness down to the costermonger’s
barrow harness.

In one essential particular it i1s unsatis-
factory. The tail end of the strap is a lovse

Fig. 1,—Four-in-hand Top Hame Strap. Fig 2.—
Read's Arrangement of Top Eame Sirap.
Fig. 3.—Improved Buckle seen from above.
Fig. 4.—Ditto, Side View.

flapping point, that malkes the harness look
as 1f coming apart here.

The four-in-hand coachmen have tried to
give a decorative turn to this pomt by
winding the end of the strap into a mnia-
ture target, but it 1s apt to come uncolled
on a journey : it cannot be considered an
ornamental device, as represented by Fig. 1.

The only successful plan yet adopted was
pntentﬁd by the late Mr. Thomas Read.
T'his method in a simple way changed
the upper strap into a combination of
chain and strap, with two buckles instead
of one; and the buckles were made 1n a
peculiar form, with double hecel-bars, by
which the points of the ends of the straps
were put out of sight under the chain when
buckled up. Fig. 2 gives an idea of the
buckles and the highly ornamental strap,
with “housing” for monogram or crest.
Although the article “ Buckle ” is not treated
in some encyclopredias—and in one it is
said that the buckle was introduced by
Charles II.—discoveries in the ruins of
Silchester have brought to light a buckle
closely resembling the double-heeled one of
the patent hame fastening. To eunsure the
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effectiveness of this highly ornamental hame-
chain, a special buckle had to be invented ;
without tfli:i useful security the hame-chain
would be useless.

No form of buckle out of some 150 differ-
ent sorts now made would serve the special
purpose of holding at once a chain and a
strap, and allowing the point of the strap to
be hidden away somewhere ; for, useful as
18 the point of a strap, it is not ornamental
either coiled up or dangling up and down
with the motion of a horse's shoulders.

Some old and prehistoric buckles were
looked over in the musenms of England and
the Continent. They yielded interesting
treasures for survey, but perhaps the most
interesting were those excavated from buried
cities and tombs, showing the advance in
metal working ages ago : notwithstanding
the absence of the word “ Buckle ” in some
encyclopadias, and the assertion of one that
they were brought into England as fasten-
ings for shoes by Charles 1L

The buckle-makers seemed to know less
c.bout the uses of buckles than anyone else.
‘The difficulty was got over by having two
heel-bars, as shown in Fig. 3, A, for the
chain, and B for the strap, with a space, ¢,
between to receive the strap point. How
was the lower heel-bar, A, to be fixed to the
«trap without wrapping the leather round
ilie bar, or sewing on an overlay piece, which
would have limited the space for the strap
point to enter? A sewing of fine copper
wire through the strap and round the bar a
made a secure job of it, and only took from
tlic space the thickness of the copper wire.

All went together admirably, looked hand-
«yme, and realised the inventor's most
sanguine hopes, till the hame-chain had to
be unbuckled from the collar for putting
away the hames and traces; then it was
found difficult to get the strap point out of
the bars of the buckle, as it was sunk below
the buckle-frame, and could only be raised
by the point of a knife, or a nail or hook.

The strap must be kept up in the frame
high enough to allow the fingers to draw
out the point easily. A middle bar is used
m many buckles, and the tongue fixed on
that bar, but in this instance it would not
answer, so the device of a middle bar to up-
hold the strap point, with a gap in the
middle to allow the tongue to lie down in
the frame without taking the strap with it,
was the plan devised. This is shown by
D, D; and In Fig. 4 the buckle tongue is seen
below the strap, and the strap above the
frame at D, and answers well.

-

DESIGN FOR A VILLAGE SCHOOL TO
ACCOMMODATE 180 CHILDREN.
BY J. HALL.

e

Introduction.—The school is intended for a
large village ; it comprises one large school-
room and one class-room for the senior boys
and girls, infants’ school-room, with a gallery,
master’s room, cloak-rooms, and two sets of
latrines (one to each sex), and boys’ and
grls’ playground.

The school and elass-room wounld he fitted
np with dual desks on raised platforms, a
dado of salt-glazed bricks four feet high,
with a moulded eapping in same materials,
to rmn round all the rooms, ete.

The master’s room, class-room, and infants’
school-room would be fitted with cupboards
for books, ete.

The cloak-rooms to be fitted up with post
and rail divisions, and hat and coat hooks.

The lavatory basins to be 13 in. diameter,
and the sinks 2 ft. 6 in. by 1{t. for washing
slates,

The heating of the rooms, except master’s
room, would be by stoves. The master’s
room would have an open fire-grate.

SPECIFICATION OF WORKS (BRICKLAYER,
ETC.).

Bricks for Facing.—The bricks for ex-
ternal facing to be the best hard, well-burnt,
ressed red-facing bricks, laid in English
ond ; no bats to be used, flushed up each
course, and to be neatly weather - joint
pointed.

Common Bricks.—The bricks for internal
facin%tu be the best hard, well-burnt com-
mon bricks from an ap;i:ﬂved yard, and to
be finished with a rough surface to afford
key for plaster.

Glazed Bricks.—The glazed bricks to be
the best dipped salt-glazed bricks of ap-
proved brown tint, and to be set in fine
mortar and pointed with Parian cement,
and to have a cut joint.

Ditto for Urinals.—The gla.zed bricks for
urinals to be best “seconds,” ;

Mortar.—The mortar to be composed o
well-burnt stone lime and clean, sharp (river
or pit) sand : proportions—three of sand to
one of line, to be well mixed and kept clean.

Concrete—The concrete to be composed of
an aggregate of five parts clean, broken bricks
or stone, broken to pass through a 2 in. ring,
and one part clean, sharp sand or fine gmvei
and one part of ground lias lime from an
approved maker, to be mixed by measure.

The floors of cloak-rooms to have a layer
of broken brick or stone 6 in. thick, well
rammed, and to have a layer of 2in. thick
of cement and fine gravel, two of gravel to
one of cement ; to be finished smooth with a
coating 1 in. thick of fine crushed granite and
cement, one coat to follow the other without
allowing time to dry.

Drains.—The drains to be formed of best
earthenware socketed drain pipe, jointed in
cement, and to be pm%erly disconnected
with small chambers, with stone covers and
grates 1n same.

Gauged Arches.—The arches of windows,
doors, ete., to be formed of best red pressed
wire-cut bricks, formed and set in cement
on proper centering. ‘

rch Bars—All fireplaces to have Gibbs’
atent wrought-iron lintels, 23 in. by #1n,,
Euilt 91in. into the wall at each end.

Ventilation.—Fix Boyle’s
ventilators in all main rooms.

Flues.—All flues to be 14 in. by 91in,, and
to be properly pargeted with cow-dung and
hair mortar, a blank flue to be carried up
each chimney-stack for ventilation.

Finish flues with a 1 ft. high strong fire-
clay chimney-pot set in cement.

Latrines—All the latrines to be fitted
with automatic flushing closets.

Stonework.—All stone dressings to be of
best quality, free from all defects, to be laid
on its natural or quarry bed, and from an
approved qum-r{. ‘

Steps to be of Pateley Bridge or Bradford
stone, sawn on top and edge and slightly

chamfered.
Hearths to be of Bradford stone, sawn on
one side and rubbed fine, laid solid on bed of

mortar. . .
All stone to be worked in the best manner

in every respect. .
Sills to be checked, weathered, and
throated. ; \
Tier.—The roofs to be laid with best
Broseley tiles toa 3in. lap on 1lin. by §in.
sawn redwood battens, and each tile to be

wall panel
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as last.

B

bedded in hair mortar, and nailed with two
copper nails 12 in. long.

wdge—To beof approved pattern bedded
in mortar, and to match tiles in colour. All
valleys to have purpose-made tiles to pitch
of roof. All tiles to be laid double at eaves.
Do all cutting, ete., required. -

PrAsTERER.—Plastering to be three-coat
work. First coat of two of sand and one lime,
with 5 lb. of cow-hair to one cubic yard of
stuff ; second coat to be three of sand and one
lime, and to be finished with a coat of fine
putty, trowelled smooth and left perfect.

Ceilings.—Laths to be “lath and a half”
of riven Baltic fir, and to break joints every
four feet; to be nailed with wire nails to
celling joists ; to have coat of hair and lime
as before to walls, and floated smooth and
skimmed with fine putty, which has been
made at least one month.

Distemper.—All walls to have two coats,
and finished to approved tint.

CARPENTER AND JOINER.—Best Dantzic
Riga or Memel fir to be used for carpenters’
work of an approved brand, to be full-grown
and well-seasoned, free from sap, shakes.
large, loose, or dead knots, and all defects.

The joiners’ work to be constructed of
best Quebec yellow pine.

Lintels.—Put lintels to all openings with
9 in. wall hold at each end and as many
inches in thickness as feet in bearing.

Roofs to be framed as follows :—11 in. by
6 in. principal rafters, 10 in. by 6 in. tie beam,
9 in. Ey 3in. purlins, 4} in. by 31n. spars, all
framed in the most approved manner, with
wrought-iron straps, bnri)t'.s, ete.

Spars—To be 43 in. by 31n., and not to
exceed 121in. apart.

Wall Plates—To be 41 in. by 3in,, and
lapped and spiked at joints.

.Z%m@"wms for Dual Desks.—To be formed
of 11 in. by 2 in. joists (stepped), notchect
and spiked to plates.

Roof Boarding.—All the roofs to be
covered with 1 in. thick boarding laid
diagonally with shot edges and spiked to
spars.

Ij]i‘i:: stout feather-edge tilting fillet to
eaves.

Gallery Floors.—Lay the floors of gallery
with 1% in. thick tongued and grunveg floor-
ing, laid very close and cramped, puttied
and dressed off, and with rounded nosing
and 1% in. tongued risers.

Seat Backs to Infants’ Gallery—The seat
backs to be formed of 13 in. stuff with
rounded edge, held down to seat with angle
irons, and to be grooved and tongued to
seat.

Wood Floors—9 in. by 3 in. by 2 in.
tongued and grooved best St. Petersburg
redwood or pitch pine blocks, set herring-
bone pattern in approved asphalte com-
position. )

Doors.—The internal doors to be 2 in.
thick framed and panelled doors, and to be
fixed with three 4 in. butt hinges to 2 .
thick rebated casings ; fix a lock and furni-
ture on each door, and put 4 in. moulded
architraves round both sides.

Doors to Latrines.—To be 11in. ledged and
braced batten doors, each door to have two
strong wrought-iron cross garnets to 4 in. by
3 in. beaded and rebated frames. Fix on
each door a good barrel bolt and strong
wrought-iron thumb latch. ‘

Front Doors.—The front doors to be 23 1n.
thick, panelled and stuck moulded, fixed to
41in. by 3in. rebated frames, upper panel

repared for glass, and each to have good
rrel bolts and lock and furniture.

Windows.—Fix up the windows with 21n.

‘double hung sashes with 1 in. moulded bars,
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and in stout deal-cased frames, with 3 in.
<unk and weathered English oak sills, to be
fitted with brass axle pulleys, woven twine
lines, metal weights, and approved strong
brass sash fastener,

The windows above the transoms of large

SECTION on LINE A.B.

be hung with 3 in. butt hinges, and fitted
with 2 in. shelves. _
All work to be of best quality and left

perfect.
PrumBer.—The eaves gutterto be formed

of 5in. half-round iron gutter, with } in.

to be covered with 7 1lb. lead, neatly dressed

- over rolls and close copper nailed.

Latrine Cisterns.—'The latrine ranges to
have each a fifty-gallon fushing cistern, with
proper connections.

Turret Roof—To be covered with 7 1h.

SECTION on rine C.D.
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window and cloak-rooms, ete., to be fitted
with pivot-hung sashes on stout pins, and
fitted with 1ron stays.

Line all windows, ete., with 1 in. lining
and window boards and 4 in. moulded
architraves.

. Hr.-nf..: (’I‘”H’;uﬂ}‘tlﬂ_ '—"rllﬂ {'T]]}]]‘“{Ll'dﬂ to 11{_‘.
framed of 1} in. stuff, panelled and stuck
monlded fronts, with 4 in. plinths ; doors to

Design for a Village School in Front Elevation, Side Elevation, Plan, and Section. Drawn expressly for WORK by J. Hall.

thick wrought-iron straps, fixed to spars.
f&lldlead to be best Newcastle milled sheet
ead.

Flashings.—All flashings to be of 5 Ih.
lead, to be tucked and plugged into brick
joints, not less than 1} in., and pointed in
o1l mastie, and to be 6 in. under tiles with a
small concealed gutter.

_ Cloak-room Rogfs.—The cloak-room roofs
The Work Magazine Reprint Project © 2012 toolsforworkingwood.com
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lead, and neatly dressed over rolls, and close
copper nailed over edge of monlding.

ParxTeER. —AlIl materials to be of hest
aquality, and painting to be finished to ap-
proved tints.

All white lead to be of the best quality of
old white lead, and properly mixed with
boiled raw linsced o1l and turps, with colours
cround 1n.
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Wood and Ironwork.—All wood and
ironwork to be painted four coats good oil
colonrs,

The sashes to be painted cream white, and
doors, window-frames, etc., sage green.

All ironwork to be painted dead black.

The whole of the work to be carried out
to the true intent and meaning of these
plans and specifications, as may be reason-
ably inferred therefrom, and to be carried
out in every respect in the most workman-
like manner, all omissions to the contrary
notwithstanding.

The recent introduction of Free Educa-
tion, and the probability of the establish-
ment of village schools in localities where
at present none, or mere apologies for them,
are to be found, have induced the proprietors
of Work to place at the disposal of any
who may be disposed to avail themselves of
them the Design and Specification above
given. The proprietors have much pleasure
in calling the attention of School Managers
and Teachers to these helps to School Build-
ing, which are placed at their disposal for
the mere cost of the present number of
Work.—ED.

*4%

A CHEAP LATHE CHUCK.
BY T. R. BLACKETT.

L

THE accompanying drawing represents a
section of a flange chuck with taper screw,
the cost of which, if purchased, would be at
least 5s. I made one a short time ago simi-
lar to the sketeh, which cost about 2s.

The drawing is half full size, but the size
may be varief to suit any lathe.

A brass casting, A, must be procured.
This must be fixed on
the face-plate of the
lathe, and the back, or
as much of it as can be,
1s turned true. Turn a
conical hole 1n the
centre, and drill it with
a drill of a suitable size
| for the nose of the man-
Z.u61l1] drel of the lathe ; then

11!l tap it with taper and
plug taps till ic is a fit
for the screw
on the end of
the mandrel.
In order to
keep the taps
straight, fix their ends
against the point of the
loose headstock, and
follow up the taps as
they enter the chuck.

As soon as it is a
correct fit, it may be
taken from the face-
plate and screwed on
the end of the man-
drel, and the face, edge,
and remainder of the
back turned true ; also
drill four holes in
the flange for counter-
sunk - headed serews.

A piece of dry mahogany, 6 in. diameter
and 1 in. thick, must be fixed on the face-
plate and faced up, and a recess formed in
the centre, which must be an exact fit for
the brass casting already turned. The cast-
g must be fixed to the mahogany by four
screws, as shown at A. It is then fixed on
the screw of the lathe mandrel, and the face
and edge of the wood turned true.

A steel taper screw, about 1 in. long and

Section of Cheap
Lathe Chuck.

§ In. diameter, must be procured and fixed
in a circular plate of brass 2 in. diameter,
and which has been turned true: four
countersunk holes for screws are drilled in
the brass plate. The screw I used cost me
1s. complete, fixed in the plate. :

A recess is turned in the centre of the
wooden disc already prepared, into which
the plate and screw are E:ed i:y SCrews, as
shown at B; the plate must be carefully
fitted in, so that the screw runs perfectly
true, before the screws are put in. This
chuck will be found very useful for turning
flat discs and short pieces of wood, which
do not require the support of the loose
headstock. There is also no fear of damag-
ing the point of the tools in cutting outa
ring, as when the flange is of metal.

b

OUR GUIDE T0 GOOD THINGS.
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*e* Patentees, manufacturers, and dealers generally are re-
quested to send prospectuses, bills, ete., of their speciali-
ties in tools, machinery, and workshop appliances to the
Editor of Wonrk for notice in * Our Guide to Good
Things.” It is desirable that :ﬁeciﬂwm shouid be sent
Jor examination and testing in all cases when this can be
done without inconvenience, Specimens thus received
will be returned at the earliest ngrpormnﬂy. It must e
understood that everything which is noticed, is noticed
on s merits only, and that, as it is in the power of any-
one who has a useful article for sale to obtain mention
of it in this department of WORK without charge, the
notices given partake in no way of the nature of adver-
tisemendts,

T1.—NIEDLING’s “ RoMANESQUE AND GloTHIC
Carrcr DECORATION.”

Turs publication is one of the finest samples of
modern chromo-lithography that I have had the
pleasure of inspecting. When the late Owen
Jones—away back among “the sixties"’—in one of
his Marlborough House lectures on decoration,
spoke of the glorious colourings of Gothic eccle-
siastical decoration, “in which each and every
moulding has its applied colour,” he must have
had in his mind some of the ancient works which
A. Niedling has here re-drawn and coloured with
so much skill and art for the benefit of our own
times. The six plates contained in the first part
show some clever drawing and handling of the
figure, besides a wealth of purely conventional
ornament of an ecclesiastial character, for bosses,
ashlar work, side aisles, groined roof, and per-
pendicular and horizontal borders, with sacred
emblems introduced therein. For the better
appreciation of the professional utility of this
publication, T am pleuased to give a place to the
opinion of a skilled and experienced contributor.
He says :—* Niedling’s * Church Decoration ’
should be in the hands of every man who pro-
fesses to design and execute Gothic decoration.
The whole of the designs are very judiciously
selected, and contain much that is entirely fresh
in form and treatment. The colouring is very
charming, and scholarly in every example; and
coming, as the work does, at a period when the
High Church revival of ecclesiastical art is begin-
ning to make itself felt in all directions, I con-
sider it a valuable acquisition to every architect
and decorator who can appreciate the msthetic
and phonetic beauties of pure Gothic decoration.”
The price of this publicatipn, consisting of
rtwenty-four sheets, euch 18 in, by 12 in., is 48s.,
or 12s. each four-part division,
the artistic cult amongst the friends of Work
who are acquainted with the ‘¢ Art Decorator,”
no further evidence of the monetary value of this
production will be required. A specimen plate
costs 2s, '

79. —ZAnpER'S “ Moperx DEecoraATION.”

I have heard it stated, by one who was very
competent to express an authoritative opinion on
the subject, that the practice and art of house
and church decoration is but in its infancy in
this conn Judging by the number of costly
books upon the subject which have recently been
placed upon the markef, there ‘are apparently
many publishers who have a like opinion and
faith. The above-named work appeals chlﬂ
to professional painters and decorators,
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To those of .

consists of thirty large designs, in chromo-litho-
graphy, for the decoration of ceilings, walls of
dmipg- and drawing-rooms, boudoirs, studios,
vestibules, staircases, etc. Although the entire
work, in its original German odition, is now
completed, the first part only of the English
reprint 18 yet in the publisher's hands; the
remaining parts will quickly follow. Each part-
1ssue contains six sheets or sets, for wall and
ceiling treatment, printed in the finest possible
manner, and mounted upon gray-tintef cards.
Although the decorative treatments are more
characteristic of Continental decoration than of
modern British work, they are full of sug-
gestion and instruction to the decorator who
strives to display some freshness and originality
in his designs. To the practical master-decorator,
especially of the provinces, the work would
prove of considerable value, and a set of plates,
suitably framed, would materially conduce to the
artistic tone of his show-room, The work may
be obtained complete, in a suitable portfolio, the
thirty plates—size about 18 in. by 12 in.—for £3.
The price of a single sample plate is 2s. post
free ; each part, containing six plates in colours
and gilding, being published at 12s. I may
further mention, as evidence of their artistic
excellence, that sample plates may be scen at
the German Exhibition.

73.—ImrrovED BooT For SuonrTexeEp LEG.

“One-half the world is occupied in thinking
what the other half is thinking of it,"”’ is an
aphorism which is constantly manifest, in the
affairs of life, in appearances that one-half
present to the other in general civilised society :
and, perhaps, in no aspect more critically than
personal appearances. ‘ The knightly man,
though obscure,” was the aspiration of a prin-
cess. The gentleman, the athlete, is the bean
ideal of many who are not princesses. If
men or women are alllicted by deformity, they
wish to conceal it from the world. It is a
laudable feeling, and if art or science, tact or
talent, can honestly spare the sensitive feclings
of the afflicted, it serves humanity sometimes
where nature fails. The deformity to feet of
men and women is an affliction which is keenly
felt by the afflicted when others 1egard them
pityingly, If the deformity is unseen by others,
a sense of relief is felt, and feelings spared.
Many feet now encased in hideous frames of
cork, iron, or leather, of awkward contrivance
for pedomotion, are practically perfect fect,
the human ill being either in the knee or hip,
which has contracted a leg at ome of those
parts, and to make the legs even in length the
club-boot is put on a perfectly healthy normal
foot. This has been done almost up to the
present fime, till a Mr. Tyrrell was called
upon to make a club-boot for a perfect foot
of a distinguished man. He refused to do

1
| |
| |

iR,
g

o

so. “I will make you a pair of boots alikes
for even tread on the ground, and a boot to fit
your foot at its present height from the ground,
so that when you stand there will be no difference
of boots you rest on, and your tmus'e,ra ;wﬂ‘l hide
the upper beot on !nur shorter leg.” This was
common sense, and delighted the afflicted one,
and soon led to orders from all parts for double-
storey boots for those with hip and knee con-
tractions. Of course, the lady’s skirt effectively
conceals the upper boot, as do the trousers of a

eman. The illustration speaks for itself.
Bont : o Tue EpiTor.

s gen
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A CORNER FOR THOSE wHO WANT TOo TALKE IT.
T

® * In consequence of the great pressure upon the
“Shop ™ columns of WORK, contribulors are
requested to be brief and concise in all future
questions and replies.

In answering any of the ** Questions _mhmi!tad to Corre-
spondents,” or in referring to anything that has appeared
in “ Shop,” writers are requested to refer to the number
and page of number of Work in which the subject wunder
consideration appeared, and to give the heading of the
yaragraph to which reference is made, and the initiols
and place of residence, or the nom-de-plume, of the writer
by whom the question has been asked or towhom a reply
has been already given. Answers cannot be glven to
questions which do not bear on subjects that fairly come
within the scope 3f the Magazine,

1.—LETTERS FROM CORRESPONDENTS.

Rate of Circular Saws.—CHOPSTICK writes,
in reply to A, R. (Scorrier Saw Mills) (see No.
128, p. 379):—"1 beg to say that I am still of the
opinion that it would be extremely difficult to find
a joiner who would be willing to saw 3 in. deal
with a rip saw. A. R. seems to think that I am a
master, but I am only a journeyman, and I should
certainly refuse to do so; and if I were a master, I
should refuse to allow my men to do so if they
would, as the game would decidedly not be worth
the candle. I suppose from his letter that A. R. is
the proprietor of the Scorrier Saw Mills. It so, of
course 1t is to his interest to sneer at home-made
machinery ; but I have made and used a saw-
bench which not only cut any thickness up to 3in.,
but did tenoning an gmuving on it, and I intend
sending a description of the machine to WoRK, and,
if it is accepted, others will have the chance of
proving my words correct. It is scarcely possible
10 find a joiners' shop without a mortising machine,
but I think the circular saw is of far more benefit.
A. R. says that he sharpened a joiners’ rip-saw,
and cut 3 in. pine for two days, and 1t went
grand, I never yet saw one which would cut for
two days without sharpening, and I must say that
A. R.’s statements will hardly hold water. How-
ever, he may think what he likes. I have had
experience both ways, which I do not think he
has, and I will guarantee that I can saw out as
much 3 in. deal in one day, with a labourer to turn,
a8 gix joiners can with the ric[: saw in the same
time, and both the labourer and myself work com-
fortably."”

Rate of Circular Saws.—A. R. (Scorrier)
writes :—**I was not only surprised, but amused,
when I read CrHoPsSTICK'S reply to CONSTANT
IREADER on p. 398, No. 129. In No. 120, p. 251,
L HOPSTICK wrote strongly condemning my argu-
menk in No. 116, p. 187, re *Rate of Circular Saws,’
4and tried to convince the readers of WORK that it
was an easy madtter to cut 3 in. deep with a circular
saw driven by hand. In his reply to CONSTANT
READER (see p. 398), he said you must not expect to
cut 3 in. stuff without some hard work, and it is
best to have two men to turn the wheel. Now, I
ask, what notice is there to be taken of a man that
will support a thing in one number and in another
«condemn the same? It is like a child getting a rod
with which his own back is to be beaten. I hope,
when CHoOPSTICK gives his promised information to
CONSTANT READER, that it will not be misleading :
that he will not try to open one’s eyes in one numn-
ber, and blind them in another. I understand that
the object of WORK is to enlighten its readers ; and
those that write letters and replies should write
with that intention, and not for the mere sake of
argument.”

Cost of Patents,—The following is a cutting
from the “Inventors’ Column” of the Melbourne
ﬂm‘%; Telegraph ot August 8th, by Mr. G. G. Turri,
F.8.C.I. I make no apology for reproducing it, as I
am sure it will be of interest to many readers of
WORK :(—

“There are so few books on patent law adapted
to the taste of the average inventor, that the one
now before me is very welcome. It is highly essen-
tial the inventor should know certain facts before
he takes out patents, otherwise loss ensues.” One
important point is, * What do patents cost?’ Ifind
the following table in a work entitled ‘Patents for
Inventions, and How to Procure Them,' by G. G. M.
Hardingham, a well-known consulting engineer
and patent agent of London :

. Patent Office Charges
Lau‘ntr:r. and ”l‘n'a'trrrus.mg
CGreat Britain... .. .. .. £154in 14 years
Germany ... .. .. .. .. £26lin 15 years
France and Colonies ... ... £60 in 15 years
Jndia ... ... .. e e .. £52 inld yoars
United States... ... ... .. £7 1in17 years

Canada ... ... . £12 in 15 years.
“To this I add the figures for Australasia :—

Victoria ... .. . .. . £3 inld years
New South Wales ... ... £5 54

ueensland ... ... .. ... 220 s
south Australia ... ... «. £9 4
TOAMADID coe  ceo wn wes oes SIS s
New Zealand ... ... .. .. £17% 4
West Australia (L.LR.) ... £15 i

Total for Australasia ... £120.

“These donot include the varying charges of patent
Agents, and further it will be understood that in
west cuses the fees are payable Insmall instalments

at intervals, so that any patentee, finding the in-
vention unremunerative, can let the patent lapse,
and so avoid paying the great bulk of the above
charges. Thusin England only £4 is payable durin
the ﬂhﬁ:rat four years. . But taking the above table an
noting the average annual cost, and bearing in
mind the present population of each country, 1 get
the following startling results :—

In United Statesy The expendi- (670,000 persons
France ... ...|ture of ldx.-EmPa-j, 73,000 ,,

Canada ... ..|tent Office fees; 26,000 ,,
Great Britain [ gives a mono-} 14,000
Germany ...

poly right for uL 12,000 ,,
Australasia ... year over 2,000 ,,

“This table is of some value. When federation
takes place the Australasian colonies will cease to
occupy the miserable position above shown, and
will Ju‘n?}’p to the level of Canada. At present, New
South Wales shows 13,000 and Victoria 8,000 to the
1d. ; but the other colonies rank terribly low. Let
us hope that the rights conceded to patentees in
Australia will soon (like the kiss which the lady
returned to Rodolph) be revw corrigé et cum:di_u
ablement augmenté. -

Carpentry Classes.—R. A. P. writes :—"* About
two years ago I saw a pa.ra.gmph in the columns of
*Shop,’ recommending for * Tuition in Carpentry,
Mr. S. Robertson, 14, Augustus Road, Hammer-
smith, who holds evening classes at that address.
I at once went to him and joined his classes, finding
them of great benefit, so much so that I joined them
again the following winter (1890-91), and I fully in-
tend to doso again this winter. They will commence
about the end of this month F[Segtemhar} or begin-
ning of next (October), and I should advise your
numerous readers—some of whom, like myself,
may live in the vicinity, and to whom it might be
a convenience and a great benefit—to take advan-
ta.%_‘ﬂ_l of the opportunity. I cannotspeak too highly
of his merit as a teacher.”

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.,

Aah—limn Making.—J. W. (York). Netting.—
J. H. (West Bromwich). Lamp for Lantern.—
PEDAGOGUE. Door.—CowL.—;*; The replies to
queries on the above subjects must necessarily
be given at considerable length to be of any
ractical utility and value to those who are seek-
ing information on them. The answers are far
too long to be included in “‘Shop,” and will there-
fore appear as short articles in the body of the
magazine. *“ Shop,” it should be remembered, is
intended to meet the wants of those who are in
need of information on any single point connected
with any %a.rti-::ular subject, and not to deal with
subjects themselves from the commencing Alpha
to the ending Omega. For the future, contributors
must bear in mind that those questions which in-
volve over-long replies cannot be entertained, or
must wait to be dealt with by a special paper on the
subject.—ED.

Book on Measurements.—E. H. B. (Old Traf-
Sford).—Ithink you will find the book given below to
%ust- suit you, as it thoroughly goes into every trade.

t gives instructions how to take dimensions,
abstracting, etc. etc., and is called *The Student’s
Guide to the Practice of Measuring and Valuing
Artificers” Works,” by E. Wyndham Tarn, M.A.
%nee 10s. 6d. Published by Crosby Lockwood an

O-, Iﬂﬂdﬂﬂ-—E- Dl

Electric Light.—N. M. (Dundee).—Your 20 volt
10 c.-p. lamp will require a battery of ten or eleven
such cells asyou propose tolight it efficiently, and the
cells will need re-charging every three or four hours.
If the zinc plates touch the bottoms of the cells, you
may have a layer of mercury in each cell to keep
the zincs amalgamated, but the carbon plates must
not touch the layer of mercury. If the zines do not
touch the bottoms of the cells, the mercury will be
useless, The carbons must have lead heads, but it
is not necessary to cast the carbons in a ring of
lead. You may employ a set of carbon plates, each
furnished with a separate head of lead, as in the
carbon plates used in l.eclanché cells, or those
shown in your sketeh, A wood support of teak or
of mahogany, well soaked in parafin wax (as
suggested), may be employed to support the plates.
Strips of brass or of copper may be fastened to the
upper surface of this augpnrt, to form connections
for the carbon plates. These should be arranged in

y\ cerecr
|

Cc
not thus: l I ' I
/c -
L

as shown in your sketch, In your arrangement
the two outside carbons would be almost useless, as
their surfaces would be out of range of action. The
large round cells, each with a central plate of zinc,
6 in. x 4in. x % in., flanked h%carhnna 7Tin. x 2in.
x 7 in., as shown above, will be preferable to cells
of a smaller size., See that the tang of the zinc

late ia well insulated from the connecting strip of

rass on the wood support. This strip on one cell
must be connected to the zinc of the next cell, and
s0 on through the series, Charge the cells with
bichromate of potash or chromie acid, 3 0z. in each
pint of water, acidulated with 3 fluid oz. of sulphuric
acid (common oil of vitriol). Use No. 16 B.W.G.
copper wire to connect the cells in forming the
battery, and No. 18 B.W.G. wire to connect the
battery with the lamp, I shall have much pleasure
in giving you further advice if you require it ; but
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your cells thus:

please understand that we do not answer letters by
post. Replies must be made in " Shop,” and will
appear in due course, as space can be found for
them.—G. E. B.

Simplex Dynamo.—W. D. (Belfast).—Mr. S.
Bottone, Electrical Enginecer, Wallington, Surrey,
can supply you with castlings and other materials
for making a dynamo of the Simplex pattern. A
set of castings, with cast annealed ring armature
3% in. in diameter, and wrought-iron core 4 in. in
length by 2 in. in diameter, will cost 12s. 6d.; or
with thin iron plates 3 in. in diameter for a lami-
nated armature, at 24s. the set. He does not recomn-
mend the H girder armatures for these machines, as
they get too hot ; but the price would be the same
as that of the ring armature. The wire required
will be 1 1b, of No. 20 d.-c.-¢, on the armature, and
5 lbs. of No. 20 d.-c.-c. copper wire on the field-
magnet core. This machine will develop a current
of 2 ampéres at a pressure of 25 volts, or enongh to
supply 20 candle-power. I am glad you find WORK
so useful. The ecaptain of our ship decides on the
cargo to be carried, and he alone can say when
induction coils will be placed abourd.—G. 1. 13.

Safety Fuse for Electric Light.—IR. C. J.
(Staffordshire).—Your lamp may be protected from
injury by an accidental rush of current by means of
a safety fuse, o safety magnelic cut-out, or a suil-
able resistance placed in circuit with the lamp.
Arrange a Cockburn fuse in circuit with the lamp,
to melt at, say, twice the norinal current taken by
the lamp, This will be, for a 100 volt 16 ¢.-p. lamp,
about 1 ampére. Now, No. 36 B.W.G, fusible tin
wire will melt with a current of 1 ampeére. Arrange,
therefore, a short length of this wire as a loop in
the lamp circuit with & small weight (such as a ring
or a pellet of lead) depending from the loop. Should
the current exceced in strength 1 ampére, the fuse
will melt and the weight fall, thus entting the lamp
out of eircuit. A fresh piece of wire must be put
in after each such accident, and this may form the
cause of an objection to a satety tuse of this kind.
"This being so, 1 should advise the use of a Cunnyng-
ham's or other magnetic cut-out instead of a safely
fuse. Magnetic cut-outs are merely electro-magnets
placed in circuit with the lamp, together with a
make and brake arrangement controlied by an iron
armature Plﬂned within the influence of the electro-
magnet. T'he armature can be set so as to cut out
the lamp when more than 1 ampere 1s passing
through the magnet coil. You can easily devise
the necessary arrangements to do this. If rhis cul-
out is used in conjunction with an adjustable resist-
ance, you ean alter this at will, and thus effectually
guard the lamp. One of the best adjustable resist-
ances for such a purpose is that of a carbon rod
dipping into a metal cylinder filled with water.
The eyvlinder and the rod-holder are connected in
ecircuit with the lamp, and the rod is immersed
more or less in the water until the desired resist-
ance is sccured. A metal pail will do instead of a
cylinder. The carbon resistance may also take the
form of two strips of carbon resting on a slate base
and on each other; the resistance varying with the
surface of carbon in contact. As ares are liable to
be formed between the two surfaces, this is not so
good as the former form of carbon resistance. In
conclusion, I must point out that you cannot (as
you suppose) reduce the voltage of the current by
means of a resistance. It is the strength of the
current as expressed in ampeéres by an ammeter—
not voltage, as shown on a voltmeter—that will be
reduced. 1 am plensed to hear of your snccess in
following instructions given in WoRK.—G. E. B.

Soldering Zinc to Brass.—SoLDER.—Scrape the
surfaces which are to be soldered quite e¢lean and
bright. DMoisten the cleaned surface of the brass
with a little ordinury soldering fAuid (chloride of
zine or killed spirits), and tin it in the usual way by
rubbing the hot soldering bolt on the prepared sur-
face of the intended joint. Get the soldering bolt
moderately hot, moisten the cleaned zinc surface
with a little erude spirits of salts (muriatic acid),
and press the zinc with the hot bolt on the tinned
gurface of brass. This will cause the two surfaces
to adhere. I'he edges of the seam must now be
moistened with spirits of salts, a bead of soldev
applied, and drawn along by the hot soldering bolt
to make the joint neat and sceure.—G. K. B.

Nickel-plating Steel.—C. V. (Bath).—The cause
of your failure in attempts at nickel-plating steel is
simply want of experience. No book coniains
definite instructions calculated to mect every difli-
culty likely to be Ex}mriuncml by amateurs. General
laws can only be laid down in books, and thesc
must be applied to by intending experimenters, As
you have the * Klectro-platers’ Handbook,"” I will
quote from it to show you that the gencral law
applicable to your case is there given. On p. 171
you will find : ** A suceessful result largely depends
upon the regnlation of the current. 1t this 1s too
intense, the nickel will be thrown on in small hard
grains, which will not present any surface capable
of being polished ; or the deposit will be ragged :
that is, specked with tiny blisters, which will cause
the metal to strip and leave o ragged appearance
on the coat. 13oth of these defects are due to exces-
give evolution of hydrogen at the cathode. When
small steel articles are placed in the nickeling
solution by themselves, this tendeney to blister and
cast off the coat of nickel issometinies very trouble-
gome. This fault may be remedied by placing cach
steel article between two of brass or some other
metal, and thus divert part of the eurrent on each
side by easier paths.” Tl strength of carrent must
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be regulated to the strength of your solution. When
both are balanced, the deposit will go on all right.
Alter the batlery, reduce or increase the anede
surface, or place this nearer to or farther from the
article, until the proper conditions have been found
by expericnce. Your arrangement of vat, rods,
hattery, ete., are all right. The solution might be
denscer with advantage. I should advise you to get
an experience in depositing nickel on brass and on
wronght iron before you attempt depositing on
steel. I think you will concede that you are serving
an apprenticeship to this trade, and should, there-
fore, try the easier jobs before attempting such
difficult ones ag those stated in your letter. DBrass
and iron may be plated together in one solution
after you have mastered their peculiarities by
experience,—G. K, B.

Shocking Coil.—'I'. W. (Bolion).—We endeavour
to oblige all our readers with replies to their ques-
Tions, but cannot see our way clear to give you
instructions how to make a shocking coil to send a
<hock through thirty or forty persons at the same
time.  You have not, evidently, given this question
~crious considerationinall its bearings, and speciall
in those relating to the possible consequences fol-
lowing a shoek from such a coil. A shock from
~tich a eoil might cause death to one or two persons
in the ring, should they be suffering from heart
disense, or might cause permanent injury to the
health of others. Such shocks can do no good ; and
the practical jokes played with coils are of such a
questionable character as to merit severe denun-
ciation.—(r. E. L.

Cases for Binding Vol. I. of WORK are on
snle by DMessrs. Cassell & Co., the publishers of
\Work, at 1s. 6d. each., ''he cause of delay rests
entirely with the newsagent.—G. E. B.

Brass Savings Bank.—D. 3. (Glasgow).—You
leave the design to me, but you ought to have said
whether you desired one of a geometrical pattern,
villa or house, figures, or some fancy object. I give
this one, hoping you will find it suggestive. 1t will
he advantareous to have five separate compart-
wments, as then they could be allotted for the use of
five different members of a family, or could be
disposed for the saving of copper, silver, and gold

[ —

Pigw 1,
Fig. 1.—Pergpective Sketch of Bank., Fig. 2.—

Fig. 2.~

B i A

Cross Section (half). Fig. 3.—Plan (half).

eoins individually in lots, distinct from each other.
I cannot enter into details of constructing this box,
hevond sayving that I should put it together as in
section, Fig. 2; but I believe you will find many
useful hints in Mr. Alexander’s papers on “ Sheet
Metal Work,” given from time to time. A small
square door in the hottom, as in plan, Fig. 3, would,
when opened, expose the interiors of all the five
compartments, and facilitate easy extraction of the
coins within,—J. S.

Wooden DMole-traps.—J. J. (Cumberland).—I
have made inquiries for a firm who supplies the
above wholesale, but am sorry to tell you that I
have not succeeded in finding one. Perhaps some
of our readers may know, and will oblige us with
the information. They have wire springs attached
to them, says our correspondent. —J. S.

Improved Watch Key.—I). B. D. (Glasgow).—
I have examined the sketch sent us, and thinlk it
novel, but fail to see that it would pay for the trou-
ble and expense of patenting and introducing to the
publie, especially as the use of keyless watches is
extending, and they are found so much more con-
venient. It may be urged, in reply, that there are
still & great number of key-winding watches in
existence, and that, therefore, there must be a rood
field for the improved key. This is o question more
fitted for our correspondent to decide, and must be
entirely decided by him.—C. E.

Hydrostatic Clock.—It. F. (Newcastle).—I am
afraid I do not quite make out what you mean by a
“hydrostatic” clock. 1 do not know of anythin
by that name ; and on turning to the ﬂictianarr,%
find ** Hydrostatics—scicnce which treats of pro-
perties and pressure of fluids at rest.” And under
the circumstances, I do not know how to assist you.
No doubt it may he ignorance on my part, for which
[ apologise. But would the clock illustrated and
explained in Wonrg, No. 125, under the heading
“* Sand Clocek?” If so, I shall be glad to give yon
any further assistance in my power. It would be
easy to make, and would simply require the bottom
vessel empticed, say, once a day.—A. B, C,

The Horizontal Position of Drawers.—D. B.
D. (Glasgow).— A person making an improvement
for any purpose which is a novelty, is useful, clearly
and properly described, with the elaims sufliciently
and properly drawn, may obtain a valid patent ; but

he must distinctly point out in what the novelty con- P
sists, and not claim as new anything that has been
published or known before. If the inventor our
correspondent alludes to has dome something in a
better way than any known up to that time, he
can, of course, go for a patent ; but then, it must be
so drawn as to be in conformity with the legal
requirements in a patent as to enable the law to
support ; otherwise, such a patent is of no good, and
it 1s waste of time and money to obtain such ; and
this, it is needless to say, cannot be done unaided
by any of the ordinary run of inventors.—C. E.

Provisional Protection.—A CoNSTANT READER.
— Any inventor who has obtained the grant
of a provisional protecticn for a given tking
cannot be considered safe in making it known
whilst there is an earlier provisional protection for
the same kind of thing open. If the writer is in the
hands of a competent agent, or engineer of ex-
perience in patent matters, he would be able to
carry him through, and advise him as to his best
course ; but if he—as too many are so _fond of doing
—has prepared and put in his own documents, he
must fight his battle himself, the results of which
he will find neither economical, or beneficial, or
encouraging. An invention, if good for anything,
and intended to be made a property, requires the
aid and assistance of one properly qualified to do
the required work in a suitable manner; and
though a patent is nearly sure to be granted in
response to the application, it may be no more a
‘* property ” after than before. Inventors and the
extensive class who want skilled work and ex-
perience to be obtained for nothing will soon find
out their folly and ignorance.—C. E.

Perpetual Motion. — F. T. (Dundee). — By the
above term is usually understood an arrangement
and combination of parts of inanimate matter in
such a way that, when put together, they shall
contain within themselves the power of motion,
and keep in motion until the wear and tear of the
parts prevent them from continuing to do so. Such
an idea, practically, is an utter absurdity ; and were
it practicable, man would then be endued with the
power of ereation, which is one of the greatest
attributes of the Almighty. That some very useful
and ingenious movements and combinations have
been obtained by the seareh is very true; but in
order that our correspondent may thoroughly
understand the subject, he should read * Perpetunm
Mobile,” by our old friend the late Henry Dircks,
C.EK., which contains much valuable information
on the subject.—C. E.

Sizes of Tapping Drills.—AxXLE.—The sizes
griven in the list below are those I use, and are ap-
proximately correct for both cast and wrought
iron ; though, of course, to be exact the drill should
be rather larger for wrought iron than cast, especi-
ally ir: the larger sizes.

Diicemeter Diameter atlApprocvimale Size
of Bottom of of
Serew, | Thread. | Tapping Drill.

1 ‘1859 . bare

3 294 &

.5 ‘346 3

*3932 24 ](15 +39)

15 4557 32 G+ &

15 1

11 .

b 6219

3| 8w 2

i "T327 2 less &4
1k 7952 5

1 8399 3+ &%

Circular Saw.—A. T. (No Address).—You have
worked out the speed of your saw spindle correctly ;
but I cannot say whether it is too fast, as, in speed-
ing a circular saw, the diameter has to be taken into
consideration, which you have not given. If the
saw is not above 12 in. in. diameter, the speed is not
too fast in cutting soft wood. But for cutting hard
wood, the pulley should be about 1 in. larger, which
would bring it to about the right speed. A. T.
should write again, stating gauge and diameter of
his saw, also number of teeth, and what the trouble
ig, and he may expect a definite reply.—A. R.

Dulecimer.—H. J. C. (London).—I am very

leased that you have been so successful with your
E‘ duleimer. If you want to make an instrument
**suitable to plai at a social concert,” I should
advise you to make one of the D or concert size, the
dimensions of which would be : Length, front, 2 ft.
10 in., back, 1 ft. 4 in,, depth from {front to {)ﬂﬂl{,
1 ft. 4in. Such an instrument is suitable for any
work, and stands in a convenient key, but, of
course, you could make one to any size you like. 1If
you make one, as you suggest, 3 ft. 2 in. at bottom,
and with additional semritones in the bass, that
would necessitate the provision of three more
bridges on the bags side, and a depth from front to
back of 1 ft. 7 in. (The treble is already chromatic.)
The additional notes would entirely alter the scale
of the instrument, and render it much more difficult
to play, on account of the ‘ dodgy ” character of the
beating which would be necessary. , If you build
one 3ft.2 in. at bottom with the ordinary scale, then
the top should be 1 ft. 7 in., and the depth 1 ft. 6 in.
To get a full volume of tone out of an instrument of
this size, I should advise you to make it with five
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strings to each note, and to string it with Nos. 11,
10, and 9 brass and Nos. 8 and 9 steel wire. The
same width of blocks would do as for an F, as there
would be ample room for an additional row of pins
on each. Your idea of increasing the sound by
replacing the inner bridges.with stays similar to
those on the back of the sound-board of a piano
would bave the opposite effect, as these bridges act
as’sound-posts between back and belly as well as
supporting the latter, which, without them, would
pucker or swamp as soon as the pressure of the
strings was brought to bear upon it. Your question
regarding a portable harmonium shall have con-
sideration. In conclusion, allow ‘me to say that if
all our correspondents were-as explicit ag you are
they would earn the lasting gratitude of those
whose duty it is 1o reply to them.—R. F.

Patent Dra . — VERAX, — It i8 in the
interests of patentees that the Patent Office requires
the drawings to be clear, black, and well lettered—
first, that the photographs taken therefrom for the
published specifications may beclear and intelligible:
and secondly, that when they come before the
courts at a trial, the legal mind can readily follow
and understand them. C. C. C. is very much in the
habit of dogmatising on Patent matters, and putting
himself forward as an authority on a subject of
which he has shown and proved himself grossly
ignorant—witness, for example, his telling persons
who want to make a search to go to_the British
Museum to examine specifications! and then, when
he was shown what nonsense he had been writing.
endeavoured to put it off by saying it was needed if
an inventor wished to “* see the patents at length!”
—whatever this may mean. It is pretentious ama-
teurs and dabblers of this description who are mis-
leading inventors, increasing the number of useless
and invalid Patents, and causing Patent property to
be ]i%htly esteemed and ridiculed. The drawings
filed by our correspondent can only be esteemed as
rough ““sketches,” and not by any means as “ draw-
ings” in the mechanical sense of the term ; and this
would be guickly :BI'G'FEﬂ if ever they came into the
Law Courts.—C. L.

Patent.—ONE OF YOUR CONSTANT READERS.—
It is amusing to see the readiness with which
persons entirely ignorant of a subject will set them-
selves up to guide and instruct others, and what
useful and infallible authorities they consider them-
selves! Our correspondent informs us of one of
these, who had ‘‘registered an idea” {!)!a.t the cost
of £1. Now, in the first place, an “idea” cannot be
patented. The only thing that can be patented is a
new manner, method, or mode of performing or
producing something; and unless a manner, method.
or mode is described, such Patent (if granted) would
be invalid and useless.  The ohject to be attained
in trying to obtain a Patent is the creation of a

roperty, and one which the law -will supportl.
%n ess this is done, time and money will be wasted,
and it is almost needless to add that this ¢annot be
done by the ordinary inventor, though he may put
in some papers himself, and get a so:called Patent
granted in response. The first thing our corres-
pondent should do is to ascertain if his invention is
novel, has not been patented before, and that there
are no provisional specifications of &n earlier date
in existence for the same subject. Now, the grant
of a provisional protection' assures the inventor
that no later applicant can take precedence of him
under the subject of the invention. This pro-
visional protection lasts nine months from the date
of application, and before the expiry of this term
the complete specification, claims, and drawings
musgt be filed, or the Patent is lost. If, however, it
is found that what has to be done cannot be com-
pleted within that term, an extension of time of
one, two, or three months may be applied for, for
one of the three periods named, with the stamps
for fees of two, four, or six pounds impressed upon
the application; but no further extension of time
will be granted. The cost of a ;l»f.tent will entirely
depend upon the amount of work to be done in the .
search, drawings, specifications, ete.—in fact, unless
this is known beforehand, no one ¢an name & price
which shall be fair to both partie® The Govern-
ment fee of £1 on the application nomore represents
the cost of what has to_be done than the penny
stamp on a letter settles the value of its contents, or
the stamp on a legal document covers the cost of

reparing it. If a provisional protection is obtained
?ﬂr an invention under a certain subject, and there
are one or more prior provisional protections in
cxistence for the same subject, there is always the
risk that, on showing the protected invention, 1t
may be appropriated and embodied in ong or other
of them, in which case the inventor will be no-
where, A little consideration should satisfy any
man of common sense that a person totally ignorant
of a given subject is not, and cannot be, qualified to
instruct others, or IFrﬂperl:r to perform what is re-

uired therein. our correspondent has got a
thing that is useful and _new, let Lim place himself
in the hands of one who knows what has to be
done, and how to do it, and is thereby qualified to
seoure for him what hé desires.—C. K.

et.—J. P. (Manchester).—L can hardly
un?i%g{a;d from j"ﬂ'll(!‘ note the precise nature of
our requirements. _For instance: do you want to
ow how to take dimensions off drawings or on
the ground? Or do you want a book ot prices?
The act of contracting really isimerely the stating
of a certain sum, for which you are prepared to do
a specified amount of work. Write for the {;Jjﬂn—
tractors’ Compendium and Complete Catalogue,. by
John Edward Sears, published by the Compendium
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Publishinz Company, 16, New Bridge Street, E.C.
It states that it is published for 3s., but I know ior
a fact that it is given free to the trade. You will, I
think, find it very useful ; for not only does 1t give &
dictionary of manufacturers’ specialties, with their
jillustrations and price, but it also gives a — price
book,” divided into four sections. Section I,
~chedule of all trades:; Section 1L, schedule for a
dwelling-house ; Section ITI., schedule fora church;
and Section IV., builders’ measured bill.—E. D.

Clock Case.—G. W. (Birmingham).—The works,
without cases, can be supplied by any dealer in
clocks. There is no difficulty in getting them.—
1. D,

Removing Ink Stains.—H. S. A. (Wolverhamp-
¢on).—I do not know of the particular fluid to which
vou refer as being sold to remove ink stains; but
von can easily make one yourself by ldlE—El}l‘l’lp%
some oxalic acid in water. In 1.11=.u:»=:;§i this materia
he careful, as it is a deadly poison.—D. D.

Whitworth Scholarships.—ANGLO - CYMRO.—
There are thirty scholarships, each tenable for one
vear, some of the value of £100, and the rest of £50
each. There are twelve scholarships, tenable for
three years, of the value of £125 a year each, four
being awarded each year. The limit of age 1s
twenty-six years. The competition is in theoretical
subjects; but the candidate is required to have
heen engaged in handicraft in the workshop of a
mechanical engineer for at least three years. The
idea is to give as nearly as possible an egual chance
to the highly qualified student and to the skiiled
workman, i":]ut for complete particulars I must
refer you to the Secretary of the Science and Art
Department, South Kensington, S.W., who, on re-
ceipt of 3d. in stamps, will send you a_full pros-
pectus of the Whitworth Scholarships.—J.

Poker Work.—PokER.—To describe poker work
in all its details would require a treatise; but the
tollowing hints may be of service :—Well-seasoned,
hard, white woods are the best to work upon, as
sycamore, box, holly, American white wood, etc.
‘I'he design to be burnt may be drawn directly upon
the wood, or it may he drawn upon tracing paper
and transferred to the wood with old carbon paper,
old paper being used in preference to new, which
marks the wood. The wood must have a smooth
surface, such as is imparted by rubbing down the
vlaned surface with fine glass-paper. The design
may be burnt out, or-the background may be burnt,
leaving the design in relief. For etching the lines
a special piece of apparatus, costing about £1, is
used. You can get it of W. Barnard, 119, Edgware
Itoad, who will also give the necessary instructions
aboutits mode of em Hlﬂym ent. It consistsessentially
of a platinum-pointed pencil kept at a high tempera-
ture by means of the ignition of benzine or of benzo-
line blown upon it by meansof an air blast. Theblast
is supplied by means of bellows worked with the
foot, or the common double globular pneumatic
apparatus, operated by the hand. The air thus
gumped passes through an indiarubber tube into a

ottle containing the benzine, and forces a spray of
the latter out through a second tube info the hollow
platinum-pointed pencil. According to the intensity
of the blast, the temperature of the pencil point
will be greater or less, adapted tofainter or blacker
lines. The bottle is-never more than half filled with
spirit, and when not in use must be tightly corked.
T'he left hand Emducea the blast, while the right
hand is engaged in tracing the design. 'I'wo points
are required : one for lines and dots, another for
bnckggnunds and deep shadows. The poker points
must be kept in movement; if allowed to rest upon
the wood, a hole will result. The poker is held very
liagonally when working, and is moved inditler-
ently in all directions. .The outlining and the
grounding lines must meet each other. The work
when finished may be stained and polished, or
varnished at discretion. French polish can be used,
or whitle, hard spirit varnish, or mastic, or copal
varnishes. There is scarcely a limit -to the designs,
or to the articles of domestic use that may be done
by means of poker work, and in clever hands very
artistic results are obtainable. But go to Barnard’s,
Just now mentioned, and you may also write to
Abbott Brothers, Southall, for prices.—J.

Model Engine.—F. D. (Devonport).—I cannot do
better than ask your attention to the series now
yunning through Work, entitled, ** How to Make a
Quarter Horse-Power Kngine.” By reducing the
dimensions there given, you can get a cylinder of a
very pretty type, and there is ample information
given as to the fitting up, which is equally applic-
able to smaller as to larger cylinders.—J.

Tempering Tqols.—A CONSTANT READER.—
‘Fools for working granite are hardened and fem-
pered at one operation—that is, they are not let
«down like metal-cutting tools. There are various
plans made use of, the endeavour being to impart
excessive hardness combined with some degree of
toughness. In eve? case the tools are heated to a
<lark cherry red, and quenched at once and for good
in a medicated liquid, in which salt, alum, and
nitrogenous substances are dissolved, Thus for
one: Take half a teacupful of salt, 4 oz, of saltpetre,
and a teaspoonful of alum, and dissolve in rain or
solt water. Anotlier: Takesix quarts of salt water,
1 vz of corrosive sublimate, 1 0z, of sal-ammoniac,
and three handfuls of salt, and dissolve. Another:

Fake two gallons of rain water, 1 oz. of corrosive
sublimate, 1 0z, of sal-ammoniac, 1 0z. of saltpetre,
14 pints of rock salt, and dissolve. Another: Take
three gallons of water, 3 oz. each of ammonia, white
vitriol, sal-ammoniac, spirits of nitre, and alum,

. subjects.

and 6 oz. of salt, with two handfuls of horse-hoof
parings.—J.

Glass Case.—F. G. (Liverpool).—Presuming you
g want a plain case for your
Sl ~ model, you cannot do better
¢ than malke ug a framework of
il wood into which the glass can

' be fitted either with putty or
with wooden strips of beading.

. As an alternative you may run

---===-* the glass into grooves ploughed
< in tﬁe wooden framing as sug-
Section of Fram- gested in the accompanying
ing of Case illustration, which represents a

X portion in section.—D. D.
Invalid Chair.—J. H. (Glasgow).—It will be

necessary for you to supply more information as to
the kind of invalid chailr required before details for
its construction can be given. There are so many
kinds of chairs or seats for the afflicted that many
might be described without meefing your wants.
You might say, for example, whether it is wanted
merely for sitting in, reclining in at variable angles,
or in a fixed position ; whether it is to be used_for
carrying an invalid up and down stairs, and if
sanitary conveniences are an essential feature, with
any other particulars which occur to you. It may
be remarked that unless you are an expert, which
presumably you are not from your asking directions,
yvou would find it impossible to make a satisfactory
article, unless of the simplest character. It would
also probahly cost you more to make than to buy.
To judge from {'ﬂur letter, I am inclined to think
you want an Ilkley couch, Is this so?—D. D.

Arrangement of Cuttings. —NESCIENCE. —I
know of no “ cheap and handy method of arranging
orfiling or binding ... cuttings and scraps on various
scientific subjects of all sizes and shapes,”” but one,
and that is to select a size of sheet such as may be
most convenient to you—say folio in your case—and
paste down the longer articles on single pages, and
the shorter scraps in kindred groups on pages set
apart for the reception of cuttings on particular
Number your sheets ; prepare as full an
index as possible ; and when you have filled suffi-
cient to make a volume, have the volume bound.
In doing things of this kind you must depend, as
lady novelists do, on inner consciousness of what
is necessary, and from this evolve a method of
meeting your own special requirements.

Propeller for Steamers.—E. I, B. (Liverpool).
—You do not, by your own admission, understand
the construction of a **modern high-speed steamer,”
and yet you “have an idea of a new éqmcker and
cheaper than the o0ld) method of propelling
steamers,” I have heard a great deal about new
propellers of late years, but no good results have
come from any of them. Under the circumstances,
be content to leave the matter to experts, who are
trying all they know to devise propellers that will
drive a ship through the water faster than any that
are now in use.

American Watch Movements.—J. SHAW.—AIl
American movements have a pin projecting from
the edge of the plate, and this pin fits in a small
hole in the rim of the case ; pass the pin in this hole,
holding the movement face upwards, then press the
movement well down into the case, turn the case
over, and screw the dog-screws half a turn, to grip
the case tight. Swiss movements are fixed in the
case the same way; but they have usually three
pins, one of which is filed half away, and this one
goes in a notch ; the other two go under the edge ;
press down the movement, turn the case and move-
ment over, and give the dog-screws a turn round to
hold it in.—A.. B. C.

Straining and Mounting Water - colour
Tracings.—A BINDER.—It is difficult to handle
these by the damp process, unless the colour is
mixed (in use) with gum or a weak isinglass size to
fixit. If very carefully treated the tracing may
be maintained by steam from a ketfle, of course
holding the baclk to the steam spray, then just paste
the edges only for % in., and lay down. The other
and the easiest way is to provide a strainer, similar
to those used for oil paintings, and nail down vour
calico, then wedge out your strainer. These
strainers can be purchased for a few pence of any
dealer in artists’ materials.—F. B.

Wardian Case,—W.P. (No 4dddress).—A design,
with practical instructions for making up the same,
is in the hands of the Editor, and will appear as
%mﬂ[ as ﬁhe pressure of other subjects will allow.—

Waterproof Leather.— PLUMBER, alias A
READER.—The above question was answered in
WoRK, page 413, column 1, ofy** Shop.”—W. G.

Making Hand-sewn Boots.—3, E. (Battersea).
—There have not as yet been any articles in Work
on hand-sewn boot making ; but there is a series in
hand which wl.]]i) I hope, set you right. The actual
thing of your being able to make riveted work
will greatly enhance progress in the above, for you
have commenced at right end, and the comfort of
wearing hand-sewn boots will well repay you for
Euur study and trouble in the future. I hope you

ave followed up my articles on “ Repairing,” now
ap ea.rin%-, the last of which will soon be published,
and as it is on soling and welting hand-sewn boots,
it will teach you a lot that fuu wish to know, as
these were infended (although of practical use for
the moment) to be a pralimina,ry to the more im-
portant set, ** Making.’
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shoe making, and several touching the subject ; but
I would not advise you to buy them, for they are
very dear, and touch, not one, but all subjects of
boot and shoe manufacture. They are written
almost expressly for technical students—in fact,
they are only technically praclical, and not what
one might call practical, pure and simple. In fact,
that is why I write practical matter, with hints on
some of the most simple points, for I myself, years
back, needed such instructions, and therefore know
others must, in rising, do the same, and not the
science of a trade that they know not yet the rudi-
ments., The previous answers in ** Shop ” ought to
have been of great use Lo you, as vou are so far
advanced. If you have not an index of Volumes
I. and II., you should get them (1d. ecach). You
would see at a glance every number that has any-
E*%ring in it connected with your requirements.—
o

Liquid for Curling Hair.—Iv. 1L (Sunderland).
—It does not come within the scope of Wonk to
furnish information of this kind. Moreover, no
liciui{l will curl your hair. You must resort, as
others do, to curling-irons, curling-pins, or curling-
papers.—ED.

Staircasing and Handrailing. — J. W. C.
(Tavistock).—Articles on these subjeets are now
being prepared by a competent hand, and the first
will appear in the next volume of WonkK.—luin,

Architectural Draughtsman. -- J. W. C.
(T'avistock).—It is not possible for me to tell you
now where you may get a post of Lthis kind, Why
not advertise in Wonrik, and so catch (he eye of
some of the many employers who read WoORK ¢/

Fittings for Rocking-horse.—RAWTENSTALL.
—For eyes, RAWTENSTALL might apply to Messrs.
Donziger & Isaacs, Beadinalkers, I'rederick Street,
Birmingham ; or, better, to Messrs. K. Sehramm
and Co., 33, Pershore Street, in the same town ;
but as these wholesale houses would scarcely
care to supply a single pair, we would rather
advise RAWTENSTALL to go to the nearest taxi-
dermist. Hair for mane and tail can doubtless
be bought from Mr. W. Brabe, llorschair Manu-
facturer, Mﬂscsleif Street, Birmingham. PFor the

riming material with which to coat the body,

AWTENSTALL had better apply to the nearest
carver and gilder, who will supply him; but
should this be impracticable, he might prime
with a mixture of gold size and yellow ochre,
pumicing each coal down, when dry, till a sutli-
ciently level surface is obtained.-—S. W,

Wheel of Life.—J. I'. (T7plon).—The exact size
of wheel in the zoetrope is immaterial—perhaps
one having a diameter of 1 yard would be found
efficient ; 4 in. square might be given as dimensions
for the pictures. The slots must bhe so large as
to enable the eye to take in one picture at a Lime
as the wheel revolves—say, 1in. long by L in, wide.
Smaller slots require the eye to be brought closer,
larger ones make it necessary for the eye to retive.
Clark's zoetropes were, we belicve, smaller than the
above dimensions—the diametler of wheel being
18 in. or 24 in. Clark’s, Garrick Street, London,
W.C., was formerly the best place to gel pictures
for the zoetrope; but we are not sure that the
business is still carried on ; perhaps J. I, had better
try K. Schramm & Co., 33, Pershore Street, Bir-
mingham.—3. W,

Glass Lamps and Paper Lanterns for Deco-
rations.—LI1SFARRON.— e should advise youtogo
to Messrs. E. Schramm & Co., 33, Pershore Street,
Birmingham.—3. W.

Working Models.—W. D. (IT7igston Magma).—
Probably Messrs. 1. Schramm & Co., 33, Pershore
Street, Birmingham, would be able to supply the
sheets of illustrations which you reqguire for cutting
up to make these things. These would doubtless
come from Germany, and the above German firm
import all matters connected with toys.—S. W.

Dolls for Ventriloquists. — VENTRO. — Try
Messrs. K. Schramm & Co., 33, Pershore Street,
Birmingham ; if unable themselves to supply what
you want, they will doubtless be able to point out
some house that can do so.—3. .

American Organ.—H. W. (Southamplon)—1
regret to say that the contemplated papers on the
American Organ cannot possibly appear in the
present volume of WORK,

Folding Sheets for Work.—H. W. (Southamp-
ton).—There are no plates or illustrations published
with the monthly parts of WoRK Lhat are not in-
cluded with the weekly numbers.

Book keeping.—NEsCIENCE.—We know of no
work on book-keeping having special reference to
manufacturers’ accounts beyond the one jyou
mention, namely, Garck and Fell's * Factory
Accounts.”

Advertising.—G. K. (IRamsgate).—Your idea has
been anticipated and carrvied out at various scaside
resorts during the summer.

Glass Case for Minerals. — Ilos Rov. — A
cabinet for specimens of natural history will appear
shortly.

Ticket-writers' Ink.—DBriuir.—Replies to cor-
respondents on * Ticket-writers” Ink™ appeared in
Nos, 24, 38, 46, and 74 of Wonrk., This informa-
tion might have been gathered from the indexes
to Vols. I. and II., which can be obtained tor 1d.
cach through any bookseller or newsagent.

Staircasing and Handrailing. —N. B. (F{tham).
—Articles on ﬁmse subjects will appear separately

There is & book on boot and | in Vol. LY. of YWORK.
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Fograving on Metal.—N. B. (Eltham).—Yon
will obtain the information you require with regard
to engraving, the tools that are nsed, and how to
sharpen them, from the papers on this subject, by
Mr. Norman Maclean, in Nos. 33, 38, 40, 43, 45, and
48 of Wonik. :

Carpenters’ Bench.—J. V. H. (No .dddress).—
Replies ave not, and ought not to be, forwarded by
post to correspondents. It appears, however, that
the contributors did so. Stamps sent in letters do
not reach the Kditor's oftice, and are not forwarded
by contributors. All letters sent from editorial
otHees are duly pmruid by the Company. When
correspondents send a stamped and addressed en-
velope, it is generally returned to them with a
notification that replies cannot be sent by post.

Work " Exhibition.—E. M. B. (Withington).—
There will be no renewal of the ** Work ” Exhibition
Lhis year,

French Polishing.—G. T. (Bow).—Articles on
this Hllh,‘ltl‘.t‘l'.. have recently appeared in Nos. 103, 108,
115, 117, 119, 122, 123, 126, and 130 of WoORK.

Strips of Beaded Mahogzany.—S. N. (Southsea).
—Apply fm' these of AMessrs. Henry Zilles & Co.,
24 and 26, Wilson Street, Finsbury, K.C., who will
no doubt be able to supply something that will meet
your want.

Corner Bookease.— NovICcE.— A bookease to
stand on a corner cupboard would be practically
useless to you and everybody else. You will find a
good ' Corner Bookshelf Fitting” in Vol. I.. page
obl; otherwise, No. 36 of WoRK: but not even
the central compartment of this would stand on a
corner cupboard unless the cupboard were abnor-
mally large,

Co-operative Imnventive Association.—In-
ventors may like to know that an_ Association,
;}‘mnted, under this name, exists at Newcastle-on-

yne.

Safety Bicycle.—G. 1. (Lower Broughton).—
.ﬁ:rtmle.q on this subject have recently appeared in
Nos. 107, 111, 115, 119, 124, 127, and 132 of W ORI,

_Expanding Enavelope.—J. P, W. (Bristol).—
You must submit your envelope to a practical
maker. I cannot undertake, under anv circum-
stances, to advise inventors with regard to their
mventions.—ED,

Bedroom Suite.—W. J. (Portsea).—No, I cannot
undertake to give you *“ A design and details for a
bedroom suite with a duchess dressing-table and
draivers, and washstand with a marble top and
towel-horse, with two drawers in dressing-table
and one cach side of looking-glass, and turned legs
for both washstand and dressing-table.” Have you
any idea how many pages of WoRK it would take
to give you designs, ctc., that would be practically
useful to yon?!—Ebp.

_Duleimer.—P. J. (No .4ddress).—You say you
" wish to make a good duleimer,” Well, carefully
follow the instrnctions given in the series of articles
in Vol. I, and I see no reason why vou should not
suceced as well as others have done. Ample in-
structions are given in No. 41, p. 646, for stringing,
and the diagram on p. 645 of the same number
shows the correct way of tuning. For the rest, I
think I had better take your questions seriatim.
(1) It is found that four or five strings to each note
give the best etfect, less than this giving a thinner
and weaker tone. (2) The degree of softness is
regulated by the performer. 1f a very soft tone is
desired, the beaters must be covered with several
layers of Berlin wool or other material, and the
player himself must exercise his judgment in using
them. (3) Any ordinary tune can be played on the
instrument, but music of a quick and lively cha-
racter is the most suitable. (4) The introduction of
“more semitones” would only have the effect of
confusing the scale and rendering it more difficult
to play ; as it stands, it is a very easy instrument to
learn, and not much knowledge of music is required.
(3) It can be tuned to the harmonium, and the two
played together make a very preity and eflective
combination. (6) Hardly requires an answer, but
as there are only twenty bridzes on the instrument,
it must be obvious that only twenty pieces of wire
will be required for them, and that, consequently,
forty is an error.—It. F.

IIL. —QUESTIONS SUBMITTED TO CORRESPONDENTS.

Fretwork. — k. B. (Dorscishire) writes:—“1I
should be glad if some kind reader could tell me of
an address where I could dispose of fretwork
brackets, cabinets, ete.”

Model Steam Launch.-A. M. C. (Floljwood)
writes : =" Will any reader of WoRK kindly tell me
how 1o make a model of a steam launch, and where
Lthe best place would be Lo get engines for same 17

Ebony for Walking-sticks. —J. P. ([{ollin-
wood) writes: -~ Can any correspondent kindly
inform me where to buy black ebony for walking-
sticks in Manchestert”

IV.—QuEsTIONS ANSWERED BY CORRESPONDENTS.

Carvers' Tools. —PRrOFESSIONAL writes, in reply
to J. 1. (Tiverton) (sec page 631, No. 01), asking
for the addresses of makers of the above :—* IFor
straiwht rools, Addis, Aretic Works, Sheflield ; bent
ponges, 1. Beddall, Malvern Hill Road ; Nechells,
Birmingham.”

. Carbon Plates.—\V. (. H. (Godalming) writes,
m answer to J. H. (I olverhampton) (see page 254

of current volume) :—* You can obtain carbon plates,
2% in. by 1% in., for box battery, as described by Mr.

onney, at 23, 6d. per dozen, or 3d each; also
tapped and drilled zincs for same, 2} in. by 1 in., at
2s. 6d. per dozen, from Mr. H. Fentumn Phillips.
Electrician, Stoke, Guildford. He makes amateurs’
work a speciality, and is moderate in price,”

Rifle Rack.—P. W. (Devonport) writes, in reply
to A. S. (London, S.E.) (see page 334, No. 125) ;—E"I
enclose a rough sketch of a rifle rack which I made
to take eight carbines. I find it very useful in
camp, and think it is something like A, S, asks for.
It is very simple, light, and portable. To make it,
get two pieces of mahogany board 16 in. long, 7 in.
wide by % in,, cut a hole for the tent pole in the
centre of the joint, as shown in sketch, and around
the front bore eight holes {as shown) the size of the
muzzle of the rifle, and get eight plugs turned, as
at B, to fit in the holes and down into the muzzle,
which will keep the rifle in place. I have a piece
of fringe around the front, as shown at Fig. 2
which hides any irregularity in the muzzles not
being exactly level, as the ground may not be

Fig. 1

Fig. 1.—Plan of Top of Rack for Eight Rifle Car-
bines—A, Brass Wire for Dowels; B, Plug
tor Muzzle; C, Galvanised Iron Squares or
Brackets ; D, Hooks to fasten the Two Parts
together underneath. Fig. 2.— Elevation,
showing Carbine standing in Place, and Fringe
round Top of Rack.

even. By simply lifting the plug you can imme-
diately free the rifie you require without movin
the other seven. The other eight holes at the back
of the plugs are to take the swords, which I pass
down through the top of the rack into the scabbards
underneath. By so doing I do not require the holes
S0 lar%.e, and the top is not weakened by havin
large holes cut in it. Two squares are screw
under the top, close to the tent-pole holes, and are
Jashed to the pole, The back half serves for a shelf
for brush and comb, ete, etc. The two hooks hold
the two parts tu%ebher, and are screwed under the
rack. In fixing, it should be 1 in. higher than the
length of rifle, as the pole will settle, especially in
soft or sandy soil. One or two sconces for candles
can be fixed, if desired.”

V.—BRIEF ACENOWLEDGMENTS.

Questions have been received from the following corres-
pondents, and answers only await space in S8Hor, upon whieh
there 18 great presspre —F, M. G. (Glasgow); E. J. tﬂa%‘nm,-
Gas-nianten; E. R. D. (Sherborne); NEWLAND; W. F. B.
{ Rochester) : G, P. (Tunstall); L. 8. (Darwen); RAILWAY; J, B.
eSmeaod); A. M. W. (Dublin): _A. R. (Birmingham); J. H.
(Smethwick) ; A, W, (Leicester); W. W.(Sussex); T. T, {bﬂﬂfﬂﬂ-
tonr: H, R K, (Bedford Puﬂ.:]i A CONSTANT READER: J.T. .
(Norwich); Suipr Rune: O Y. H. ( Smethwick); T. H. T.
(Ilpthy s J. W. W, (Renishaw) ; OLIVER ASKING MOR®B: J. G,
(Norwich); J. B, B, ((hesterton)) DeErP; C. W, B. (Northaller-
toni; G, B, A. (Streatham): H. J. L. J. M. (London); K. E. R.
(London, N.); FAITHFUL ReADRR; 8. & D. (Harlesden); T. H.T.
(Blythiy : PROBYX ; A, H. (Nottingham) : W.J.: & I. (London) ;
J. E. Q. i1 Carmarthen); TRLEQRAPH ; TED ; C. Ehg.ba:f.'ﬂ; 8. & B.
tMristol); BariUM; TRBD STREET; W. 0. (Harst); TRIPLR
Exransioy : T. G. 8. (Richmond Hill: G. N. H. (Marlborough);
A.J. A, iNotting HilD ; J. D. (G o): F. W. L. (Southborough);
E. M. W. (Cheltenhewm); CAWD HUD; E. P. (East Finchley);
H, G. H, (Saxmundham); 3. R. (Camberwell) ; E. B. (Walsall),
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CASSELL'S TECHNICAL MANUALS.

Applied Mechanics. By Sir R. 5. BALL, F.R.S. 25
Bricklayers, Drawing for. 3s.

Building Coastruction. s2s.

Cabinet Makers, Drawing for. is.

Carpenters and Joiners, Drawing for. 3s 6d
Gothic Stoneworlk. 3s.

Handraliling and Staircasing. 35 6.

Linear Drawing and Prac:ical Geometry, =,
Linear Drawing aud Projection. In Oue Vol, 35 6d-
Machinists and Engineers, Drawing for. 4. 6l
Metal-Plate Workers, Drawing for. 3s

Model Drawing. 3s.

Orthographical and Isometrical Projection. =s.
Practical Perspective, 3.

Stonemasons, Drawing for. Clath, 35
Systematic Drawing and Shading. =

MANUALS OF TECHNOLOGY.

EoiTes BY PRor. AYRTON, F.R.S., AND RicKARD WoRMELL, D.Sc.. M.A.

The Dyeing of Textile Fabries, By Prof, J. J.
Hﬂum?;_, F.C.5. With Numerous Diagrams, gﬁvemh I hou-
Sana. .

Steel and Iron. By WinrLiam He~xry GreEEnwoon,
F.C.5., M.I.M.E,, etc. With g7 Diagrams from Original Worke-
ing Drawings. Fifth Edition. ss

Spinning Woollen and Worsted. Ry W. §,
BRIGHT MCLAREN, M.P,, Worsted Spinner. With 6; Dia-
grams. Second Edition. 45 64,

Cutting Tools. I"i\}- Prof. H. R. Samrre. With 14
Folding Plates and 51 Woodcuts, Third Edwion. 13s. &l

Practical Mechanies. By Prof. J. Perrv, M.E,
With Numerous Illustrations. Third Edition. 3s. 6d.

Design in Textile Fabrics. By T. R. AsHENHURST,
With 1o Coloured Plat~s and 106 Diagrams. Third Edition. 4s.6d.

Watch and Clock Making. By D. GLascow, Vice-

President, British Horclogical Institute,” Second Edition, 4s. 6d..
Casserr & Cowmrany, LimiTry, Ludpate Hill, London.

WORK

18 c};ﬂbﬁahﬁd at La Delle Suuvage, Ludgate Hill, London, ab
9 ¢'clock every WWednies lay morning, and should be obtainable svery-
where throughout the United KNingdom on Friday at the latest,

TERMS OF SUBSCRIPTION.

S months, free by post §v. 5" we s 18 B4
6 months, 2 ¥ ‘e «= 38 3d,
12 mouths, - = == 08 6

Postal Orders or Post OfMice Ordere payable at the General
Foet Oftice, London, to CASSELL and COMPANY, Limited

TERME FOR THE INBERTIOXN OF ADVERTISEMEXTS IN EAO®
WEEELY IBSUE.

£ 8 d.

One Paga = = = - = = - - =12 0 v
HalfPage =« =« =« « & « = = = B10 O
Eua_rnar Page = = = = =« =« =« - 8126
ighthofaPage -~ =« = =« =« =« = 117 6
Ope-Sixteenth of a Page- -« -« - . =~ 10 0
1o Column, per inch = =« =+« = = = 010 0

Bmall prepaid Advertisements, such as Situations \Wantel
and Kxchange, Twenty Words or less, One Shilling, and Une
FPenny per Word extra if over Twenty. ALL OTHER Advers
tisements in Sale and Exchange Column are charged Oue
Shilling per Line (averaging eight wurﬂgi.

Prominent Positions, or a series of insertions,
by :pmin! arrangement,
®4% Advertisements should reach the OfMce fourteen
days in advance of the date of issue.

SALE AND EXCHANGE.

Beit's Patent Enamelled Adhesive Water-
proof Advertising Paper Letters and Figures
1n all colours and sizes. Best and cheapest. Liberal terms
to agents. San!wr: sheets, gratis, Factory, 17, Arthur
Streer, London, W.C. fox

Victor Cycle Co., Grimsby, sell Mail-cart Wheels and
Parts. [6w

‘Who's Lunt 7—Why, the Best Man for Joiners’ Tools,
of warranted quality. Send stamp for our Seventh Edition
Reduced Price List,—LunT, Tool Merchant, 297, Hack-
ney Road, London, E. [13m

Walker Bros,, La&d!.—MaiLcarl‘:h wheels and ax{lﬁ.

5R

Lettering and Sign-Writing made Easy.—
Also full-size diagrams for marking out eight alphabets,
only 15,—F. CouLTHARD, Darlington Strect, Bath (late
Bournemouth). 100 Decorators' Stencils (6o large sheets),
2s, 6d.

Fret, Carving, and Repoussé Patterns.—
100 of either, full-size, 1s.; 300 Turning Designs, 1s. | 400
small Stencils, 1s.; 500 Shields, Monograms, &c., 1s., post~
age free.—F, CouLTHARD, Darlington Street, Bath. [z s

The Universal Amateur Exchange.—Electri.
cal, Optical, Mechanical, Chemical, Photographic, etc.
Established 1862. Catalogues, 2d.—A. CarraTzi, Chentes
Street, Bedford Square. ' |8

Fretwork.—12 inch Steel Frame, Bradawl, File, Saws,
and 4o designs; free, 1s. 8d.—TAYLORS Fretworkeries,
Blackpool. RS

Amateurs Instructed by skilled mechanic; Car-
pentry, Cabinet Inlaid Work, and Polishing.—Brucg, 87,
Chesson Road, Fulham, _ [12 R

Dynamo Castingsd,—last, stamp.—A. King, James
Street, Sheerness. [ror

f Lathes, Drilling Machines, and all
kinndg?rfug?n:ers' and l.;!.mnr,curs' Tools, are advised to

hand before the busy season.— Call at
‘;trrirr?;:i IEG.. 100, Houndsditch, London, or write

Britannia Works, Colchester. Small catalogues, 3d., post
free. 7=
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