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THREE USEFUL GARDEN CHAIRS.
BY G. LE BRUN.

i

A Hauyock CHAIR—A ForpinGg REcCLINING CHAIR

—A FIXED RECLINING (CHAIR.

AvrrHoUuGcH summer 1s almost over, yet out-
door lige is still so very pleasant it may be
useful to give a brief description of three very
simpl made articles, that will well repay the
trnubfe of making in the pleasure to be de-
rived from their use in the garden or on the
lawn during the fine days that are yet to
come. Two( (Figs. 1 and 2) are in general use
in the eastern Eatates of America, but I have
mnever seen them in this country, although
folding chairs of a similar nature are cominon
senough. The material used should be good
-ht-ra.lf"ht grained ash or oak, free from Lm}ta
as the toughness of these woods allows of
good Etrenwth with a comparatively light
scantling. “The pieces of a given size can
be had cut out at the *wood- yard at a
slight extra cost, but I think it is desirable,
if the worker is not afraid of the hard work
of the rip saw, to select a board of the
requisite thlckness and cut out the various
pieces to the sizes required, as there is
always so much more satisfiction from the
reflection that the whole of the work is your
own.

To begin with the hammock chair, as
shown 1n Flrr 1, the pieces required for its
ucﬂnstructmn are as follows :—

Two pieces for sides of baﬂk ft. 4 in.
two pieces for sides of seat 1 ft. 2 in. twu
pleces for arms, 11 111
plEEEE under seat, 9 in.
5 1n. ; two uprlght pleces at front of arms,
11t.; two pieces for ends of foot-rest, 6in. ;
one frunt piece for foot-rest, 1 ft. 6 1n.

twu front legs, 1 ft,

All the foregoing pieces are 1} in. wide

and 7 1n. thlck

and besides them there ml[

also be requlred three rails, 1 ft. 4 in. in =

Fig. 2.—Fixed Reclining Chalir.
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~ Fig. 4—Enlarged Sketch of Loops in Fig. 3.
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length. These rails may be either turned in
a lathe or rounded with a plane, whichever
way 1s the most convenient, and should be
1 in. in diameter ; they are shouldered at
the ends and a '-‘squmr: tenon cut on them, in
which put two saw cuts for wedging up.
These rails are not, when finished, all of the
same length, the front one at the edge of
the seat bemrr shouldered 12 in. shorter “than
the other two, the reason f::rr which will at
once be rlpyment by examining the illustra-
tion. The two longer rails are mortised
mnto the side pieces nt A and B. A fourth
rail 1s necessary ; it is placed at the foot of
the legs, going through the pieces that sup-
port the foot-rest, and preventing theirfalling
down from the horizontal pnmtmn by its
projecting ends bearing against the foot of
the legs, ¢. This picce is # in. in diameter.

The wood for the chair flmulnrr (with the
exception of the rails LlEbLIled:} 1s planed
up all round, and the enda of each piece
vounded to a half cirele; 2 in. holes are then
bored to receive the 11veta that hold the
chair together, the position of which holes
can be aar.mtmnml by a reference to the
drawing. The rivets used are of copper and
have a washer on each end. Insert them
from the outside and rivet the ends over
the washer on the inside of the framing with
a small hammer ; put in the rails with glue
and wedge up tlrrhtly, then the chair is ready
for covering, The c¢loth used for covering
may be of any strong material—canvas will
do, or a picce of stair carpet can be utilised,
if handy.

A hanﬁmﬂ' bar, 2 ft. 3 in. long and 11} in.
n dmmetm is now made from which to
suspend the L]nu which is hung from it by
sash cord, which should be of the best
quality ]}mu.lmhle and 1s attached to the
chair framing by boring holes at the posi-
tions shown, and, after passing the cord

3.—Folding Reclining Chalir,
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through, knotting the ends. The cross-bar
may now be hung from the branch of a tree,
or any other suitable support, by means of
the arrangement shown, in which one end of
a cord is attached to a wooden cleat, the
other end passing through a* hole in it, and
then attached to the cross-bar. This method
of hanging permits of an easy adjustment
when put up on a branch or any support
that may not be level. With the hanging
of the chair is the end of the labour, and
the maker can now enjoy his well earned
rest in it while we go on to describe the
other piece of garden turniture, which takes
the form of areclining chair, and the labour
of making, which is not greater than that
involved in the construction of the piece of
work just finished. )

For this chair then we require :—Two
pieces for sides, 4 ft. 2 in.; two C{DIEEEE for
sides, 3 ft.; two pieces for seat sides, ¥ 1 ft.
6 in. by 1in. by 1 1in.; two back legs, 2 ft. ;
two seat rails, * 1 ft. 4 in. by 1 1n. by 1 1n. ;
three turned rails, 1 ft. 4 in. -

The scantling of these pieces (with the ex-
ception of those marked thus¥*, which are
1%+ in. square) is the same as in the pre-
vious job, viz, 1} in. by Z in.; they are
planed up and rounded at the eunds,
except the bottom ends of the back legs,
the position of the rivet holes being got
from the drawing, Fig. 3. The seat is
framed together by means of mortising
and tenoning, and the turned rails put
in in tke same manner as those of the
hammock chair, the lower rail at the back,
A, being 1§ in. shorter than the other two
between'the temons. A visit to a black-
smith must be made for the purpose of
getting the two loops that connect the top
ends of the back legs to the sides of the
chair, and allow of the legs being moved
backwards or forwards to raise or lower the
chair as required. These hoops are made of
% 1. round iron, and are secured to the legs
by § in. rivets, that pass through holes in the
ends. A series of three or four cuts is made
on each of the sides of the chair to slip
these loops into, which cuts should be about
1 in. deep, and of sufficient width to allow
of the loops being easily slipped in and
out. An idea of the shape of the loops is
given at Fig. 4, the length from the centre of
the rivet hole to the inside of the closed end
being 21 in. The chairis covered, in the same
manper as the previously described one,
with whatever strong material may be
handiest, and the work is finished.

The various pieces of these chairs should
be ﬂohshed before being riveted together,
as the operation is much easier than that
when the parts are in position, and much
vexation and trouble will be saved by doing
80.

In addition to being useful in a garden,
both of the chairs described are of much
service on shipboard ; the reclining chair
can there be used as a deck chair, and the
hammock chair can be slung up, in fair
weather, to any suitable part of the ship’s
rigging ; In fact, an amateur carpenter of
my own acquaintance made two of these
very articles recently for a lady/friend of his
who was going to New Zealand in a sailing
ship from London, and has just received a
letter in which the writer expresses much
gratitude for the comfort afforded during
the voyage by the use of his very suitable
presents. :

Both chairs can be set to any required

le, and one can either sit uprigit, recline,
or lie, with much ease and comfort.

There is another and very simple form of
chair, of which a drawing is given at Fig. 2.

Ash, elm, or any tough light wood will do
to make 1t. The framing, with the excep-
tion of the rails, is cut out of Z in. board,
and planed up all round. The following are
the lengths of the various pieces required,
which are 1} In. wide :—Two back legs,
4 ft. 9 1n.; two front legs, 2 ft.; two sides
for seat, 1 ft. 6 in. ; and two arms cut to a
segment of a circle. Three rails are also re-
quired; they can be either turned, or rounded
with a plane. The framing is halved and
screwed together, and the rails mortised
through the sides. The covering of the
seat and 'back may be of canvas, but a
piece of light-coloured carpeting i1s more
pleasing to the eye. This chair is a fixture,
and cannot fold up. This rendersit not quite
so portable as the other two described ; but
1t has the advantage of being easily made,
and requires no great skill to put it together,
while 1ts appearance, when nicely polished
or varnished, 1s quite as pleasing as either of
the others, and it excels them in the matter
of rigidity,
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BY I.. ALEXAXNDER.
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TesA Por—TiIN TEA KETTLE—IRON TEA KETTLE—
CoPPER TEA KETTLE—SOLDERING SOFT METAL
—SOLDERING ZINC—GALVANISED IROXN.

I wiLL commence this article with a few
simple examples of soldering in the way of
repairs, none of which will present any great
difficulty, and which will require very few
tools beyond those already'mentioned (p. 257).
Let us suppose, for example, that we have the
following articles bmugit us to repair—tin
tea pot, tin tea kettle, coffee pot, saucepan,
iron tea kettle, copper tea kettle. The first
thing 1s to examine them, and find out
what is the matter with them ; on holding
the tea pot up to the light and looking in
the top a small pin hole is seen in the
bottom ; we put it down that that is the
faulty place, make a ring round it with a
hrada.w]lj and put it on one side. Taking up
the tin kettle, and treating that in the same
way, we are unable to discover any holes in
it, and, on farther examination, no sign of a
leak 1s discoverable. So it must be tried
with water ; we then find that the water
oozes out at the side of the spout; mark
1t with the bradawl, and try coffee pot. On
treating this in the same manner, nothing
seems wrong with it, but as the knob is
missing we will put it down that a knob is
what it requires ; the saucepan we find to
have the same fault as the tea pot, viz, a
hole in the bottom; the iron kettle we find
to leak all round the spout, and the copper
kettle has a crack about 11in. long at the
angle where the bottom and sides meet.

Tea Pot.—Nowto remedy these defects.
Take the tea pot and, with a scraping knife,
scrane a clean place round the pin hole
about the size of a sixpence. While men-
tioning the scraping knife, I may as well
say that an old razor driven into a file
handle makes about the best scraper you
can have, though for some things a more
pointed one is required, but for all ordi-
nary work the razor will be found suffi-
cient. Have all your soldering tackle handy,
iron, solder, spirits, spirit brush, and piece
of solder; heat the iron, hold the tea
pot in the left hand, dip the spirit brush in

the spirits, rap it against the sides of the jar’

to remove superfluous liquid, and apply a
little to the Elace you are going to snlc{er.

Then take the iron, dip it in the spirits
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to clean 1t, apply it to the piece of solder,
and try to pick a little up with it ; you will
probably find this a little difficult at first,
the solder seeming to take a delight in
running all over the bench instead of clingin
to the iron. The way to do'it is this :— I:[ulﬁ
the iron in a nearly horizontal position, and,
in applying it to the solder, do not dig the
point of the iron into it, but Jay the side of
the iron on it lightly near the point and
draw the iron toward you ; then, keeping the
iron as near horizontal as possible, bring
the point of it with the solder it has picked
up to the hole in the bottom of the tea pot.
As 1t touches the leaky place lift the handle
of the soldering iron, and the solder will
flow off at the point ; move the iron just
round the hole and the solder will run all
over 1t. Take the iron away, and allow the
metal to cool (blowing on 1t will accelerate
the cooling), and the tea pot is done. Try
with water to make sure that it is sound.
Tin Tea Kettle—The next jobis the tin tea
kettle. A few words will suffice for thi¥ Dry
1t thoroughly, scrape it well a little farther
each way than the leak extends, hold it in
the most suitable position forsoldering, which
will be on its sig'e, spirit 1t and solder as
Just described, laying the angle of the iron
1n the angle formed by the spout and body.
The coffee pot knob is also a very easy job.
Simply place the new knob in the hole
(after scraping, of course), and with the iron
melt a little solder and the end of the knob
together, letting the knob rest on the bench
whilst soldering, and taking care not to
keep the iron on it too long or it will melt
the knob away and spoil it ; a little stud is
usually punched out and soldered over the
place where the knob is fixed to give it a
neat appearance. |
Iron Tea Kettle—The iron tea kettle next
demands attention. Most wrought iron
kettles are tinned outside as well as inside
before being japanned. If on scraping the
black off this proves to be the case, and it
has not been in use very long, the scraping
knife will be all that is required to clean it
for soldering, but if old and rusty round the
spout, say, through having been put by
when the leak was discovered, instead of
being sent to be repaired at once, then the
file will be required ; a 10in. half-round is
about the most useful for these jobbing
operations. Carefully clean all round the
spout till you are sure there are no dirty
places or rust spots. When sufficiently
clean, apply the spirits as before mentioned;
heat the iron to a good heat, apply the
solder by holding a strip of it in one hand"
and melting a little on with the iron held
in the other{; holding the kettle with your
body against the bench, draw the iron round
the spout and the solder will follow. Let the
iron rest on the work, as it must be got
hot before the solder will unite to it pro-
perly ; a strong job cannot be made unless
the parts to be united are as hot as the
metal that is to unite them. For example,
supposing the kettle we are just supposed
to have done had been coated witﬁ fur
to the depth of half an inch all over the
inside, you would have found that yon
could not have got it hot enough for the
solder to flow freely, on accourt of the wet
fur robbing the heat from the iron as fast
as it was communicated to it, and although
you might have managed to stick a little
solder round the spout, it would not have
been a good sound job, but if the fur was
cleaned out the difference would at once be
felt. This remark about fur applies, of
course, to patches on bottoms or sides. \
The next job on hand is the saucepan. This
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| having uuljr a small hole in the bottom, may

be treated the same as the tea 1:11::1;i especially

~ if a small one and of little value, but a

better and a more workmanlike way will be
to put a piece on it; people would also
rather pay a little more for a patch than if
only a “dab ” of solder were put on, though

 a patch soldered on is very little, if any,

better than mending it with solder, as
far as utility goes, for this reason, that if
by any chance the saucepan should be
left on the fire without any water, the
yatch would melt off as easily as the solder.

ut as a patch looks better and the custo-
mer will be better pleased, let us put a
patch on by all means. Cut a piece of tin
about an inch square, snip off the corners,
lay it on the bottom of the saucepan just
over the hole, mark round it with the brad-
awl, scrape clean all the inside of the square
thus marked, and 1 of an inch all round the
outsidgof it ; or in other words, if the patch
is 1 in. square scrape a clean place 1% in.
square. If the saucepanisin good condition
and scrapes nice and clean, it will be ready
to solder ; but in case the bottom 1s eaten by
fire and rust it 1s difficult to get clean, and
after scraping and cleaning it as well as you

can, you must “tin” it to make sure of the
solder flowing under the patch. To do this,
simply rub the soldering iron over it with a

little “solder, applying spirits to make it tin
easilly. - When t‘il& is done, lay the patch on
and solder it, drawing the iron first round
the edges and then all over it, holding the
patch down with something to prevent its
shifting, the solder flows underneath, and
the patch is what we call “sweated” on.
The description of putting on a patch applies
equally to other article such as tea kettles,
coffee pots, fish kettles, ete. With the
exception that a large patch need not be
sweated all over, but simply soldered all
round the edge of the piece, letting the iron
rest mainly on the piece that is put on
rather than on the article, this is to draw
the metal underneath.

C'?spe-r Kettle—The next and last ex-
ample of the batch we are at present con-
sidering ‘is the copper kettle. This, as
we have seen, is supﬁ)osed to be cracked
along the edge of the bottom about 1
inch. This must be repaired by putting
a patch on the bottom and turning it
up on the side. Scrape clean a place on
the bottom 1 in. wide, and extending a
little each side of the crack, scrape up the
side 4 an inch in the same manner, tin the
places as described previously in speaking
of the saucepan; now take a piece of thin
copper 1} 1n. by 1 in,, clean it both sides
and tin one side with the soldering iron, it
will then be ready to put on. I always fix
such a job as this in the vice by the handle,
as that leaves the hands at liberty, and place
the picce of cupﬁ)er, tinned side down, on the
bottom of the kettle, leaving about  of an
inch overlapping to turn up on the side.
Solder the piece on to the bottom, cut the
overlapping piece to the same sweep as the
sides, and with a light hammer rap it close
up to the side, and then solder round that
part ; clean off any superfluous metal that
:I have ﬁn}{?ﬁ to iha patch with la-ﬁle or

y @and 1f thought necessary, colour the
lﬂdg:' with a little solution ufy sulphate of
commonly known as blue
e. Crush a small crystal of

in water, and with it touch the
; and then draw the brush
; this will give it a cugﬁfr

o

= ot but, of o not lasting.
-~ hall that E- have described will

- tea pots, and hot water jugs.

serve as a model for all of a similar class.
In fact, if I were to describe fifty such jobs,
they would all amount to the same thing,
that to make a good job you must get the
place to be repaired or the surfaces to be
united perfectly clean and bright, or you
cannot solder them properly. If this is
carried out and the iron is properly tiuned
and cleaned, and the solder all right, every-
thing else 1s sure to be, always supposing
the worker to possess the proverbial *grain
of common sense.”

Soldering Soft Metal —1 will now sa
a few words on soldering soft ITIEtﬂK
This will require a little more skill and
ractice to master, and I should advise
earners to get an old metal tea pot or
two and practise on, before attempting
to perform on the family plate. One or
two things need "be observed to ensure
success. The metal must be scraped bright,
because a tea pot or coffee pot looking
clean is no criterion that it is c{uzm enough
to solder J:nmperly, next a hght scldering
iron should be used, as you dare not rest the
iron on the work as you would in soldering
tinware, or the result would be disastrous.
So the weight of the iron being all on the
wrist, 1 say use a light one or you will not
be able to i'.;nld 1t steady.

Thirdly, the iron must be just the right
degree of heat. If it is too hot, the chances
are that a hole in the metal will be the
result of 1its application, and if not hot
enough the work looks botchy. Try to hit
the happy medium, the old tea pots will be
good practice. Let us suppose one leaks all
round the spout. If it has been in use just
lately, the first thing to do is to dry it out
thoroughly, or on applying the iron the
solder will splutter about and bubble up
instead of flowing nicely. Having dried
1t well, the next thing will be to scrape it,

.the large blade of a penknife is a very good

thing for this, then take some very fine
running solder, and have ready some resin
and oll for a flux ; apply it round the spout
with a little brush, heat the iron, apply a
hittle solder to the tea-pot spout, and gently
draw 1t round with the iron, scarcely letting
1t touch the metal of the tea pot. The heat
of the solder will melt the metal as you
draw 1t round ; if the iron is fairly hot, do
try not to make the solder run round too
far, but keep picking more up and reheat
the iron when you find it hang. Supposing
that you have got safely round the spout,
the next thing is to clean off the job so that
1t can hardly be seen where it has been
repaired. A small half-round file about 6-in.
long will be the best thing to use. Work
round the job lightly, taking care not to file
the sides and spout of the tea pot more than

ou can help, and when you have got it
?airly level and smooth go round it with
emery cloth or a scraper ; the scraper must
be round-ended, if pointed like a penknife
blade it would make more marks than it
took out. After this use a steel or agate
burnisher and a capital job is the result.
The first try may not be a success; but I
have found out by experience that our fail-
ures teach us as much as our successes.

A very ticklish kind of work is the
repairing of the rims and covers of china
These covers
and rims are extremely thin, and made of a
very soft and fusible metal, and therefore
th%y require very great care.

. The cParts to be soldered must be carefully

, no streaks of uncleaned metal should
be seen, very little flux should be used, and
a very stcady hand is required. If these
directions are attended to, there is little fear

scrape
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of failure or spoiling the work. I have
never yet spoilt, or even had an accident
with any work of this kind, even in my
‘prentice days, and there is no need for m
readers to do so if they take pains witi{
their work and use care; but if you attempt
to do such work as the last two things I
have mentioned, as 1 have seen some do,
with a dirty iron, tin nearly all burnt off,
the work half cleaned, and using common
solder, 1t will not be strange if failure is
the result.

Soldering Zine.—This is a difficult metal
to solder smoothly and well, even when new
and clean ; and when old, such as guttering
that has been fixed a long time, or olc
kitchen utensils, it is much worse. In
soldering this metal, the stronz or raw
spirit of salt must be used, and the worker
must try and keep the spirit to the part to
be soldered, and not let 1t run all over the
work ; and after the seam joint, or whatever
1t may be, is soldered, the spirits should be
wiped off as soon as the work is cold, as the
spiritshaveavery corrosive action. Soldering
zinc 1s not a very pleasant job {for the
olfactory organs, as the smﬂlf caused by
applying the acid to the zinc is, according
to most people’s idea, ‘“‘something awful ;”
however, use i1s second nature, and I don’t
mind 1t much myself. You will also find
that the solder does not flow very well on
zine ; this i1s because a certain amount of it
mingles with the solder and deteriorates it,
and you will find that it will cling to and
get hard on the iron like a lot of dross.
The iron will require to be cleaned at in-
tervals 1if much zinc i1s being soldered ; a
Light touch up with a file all round, and =
rub on the sai*am moniac with a little solder
puts 1t all right again. Old zine will require
to be got fairly clean with a scraper or file
before attempting to solder — use spirits
freely.

Zinc 1s not a soft metal like pewter, but it
will melt under the iron if thin and the iron is
very hot, so use care 1n this respect ; practice
will soon show the right degree of heat
to work with. Smooth the soldering
where rough with file and scraper. The
ordinary plumber’s shave hook is a good tool
for cleaning off zinc after soldering, especially
on long seams such as would occur in joining
two sheets together.

Galvanised Iron.—The treatment of this
1s very similar to that of zinc, strong spirits
being used as the flux. I would also advise
that anything in zinc or galvanised iron
that is to contain any liquid, should be very
carefully tried before passing it as done, as
though you may faney that 1t is all well and
truly soldered, yet both zinc and galvanised
iron are such treacherous things to solder
that it is almost impossible to say with cer-
tainty whether it is sound or not, and
nothing is more discreditable to a workman
than to have his work returned leaky,
solely for the sake of a little extra trouble,
to say nothing of the inconvenience that
might be caused.

The directions given above for the re-
pairs of ordinary metal utensils in common
use, will be found sufficient for the renovation
of all articles of this description. Although
the articles themselves may differ in form,
the mode of going to work to mend them is
the same in every case. So that although
but few articles have been mentioned, the
mstructions given apply similarly to all
that are made of the plain and tinned iron,
copper, and soft metal. If any workman
can make a good job in one case, he may
depend on being able to arrive at the same
result in all others of a similar character.
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MAKING BOLTS AND SCREWS FOR
MODELS.
BY OLLA PODRIDA.

ALTHOUGH such small work may be pur-
chased “cheaply, it is nevertheless not
always convenient to do so for several
reasons which should be obvious. First,
there is the delay, which—when the model
maker 1s, as such people generally are, in
a fever of impatience—is a very important
matter. Then there is the difficulty of
obtaining just the right length and size for
particular cases, and this may involve
alterations, and, consequently, more lost
time and patience. All this goes far towards
balancing the bother of making such small

s oneself. I know from experience that
model bolt-making isn't a very congenial
occupation ; in fact, it may be considered
a necessary evil, but then there is the
satisfaction that you are making exactly
what you require.

Some years ago, while suffering from a
severe attack of model mania, and havinge a
large number of very small screws to maie,
it occurred to me that some simple means

might be devised whereby the labour of |
| lows :—FI'irst heat the cutting end to an

turning such small articles might be greatly

Tool for Making Bolts and Screws for Models.

reduced. An idea suggested itself, and
was 1mmediately put into practice with
very satisfactory results. The device then
employed is now reproduced and illustrated
herein. It has at least one merit, that of
simplicity both in manufacture and use,
and I trust it may be of service to those
interested in WoRrkx.

JFig. 1 shows a front elevation of the tool :
Fig. 2 is a plan ; Fig. 3 is an end elevation,
or view of the cutting faces ; and Fig. 4 is a
section shmﬁnf the gauge or stop which
regulates the length of bolt. The tool is
made entirely of steel, and for this purpose
a worn-out round file may be economically
used up. A te one 1s required for each
size bolt to be made, but, if desired, this
may be avoided by making the body of
iron and boring the end out larger, so as to
accommodate a series of steel cutters with
different size holes as required, these
cutters being held by a small set-screw so
that thgiimay be changed when desired.

In making atool of the form given herein,
the first thing is to get a piece of steel of
suitable size, and soften it for turning. The
softening may readily be done in the iitchen
fire, by heating it to a blood-red heat, and
b 1t 1 fine ashes or quicklime until it
cools. It is then centred truly and turned
to the required size, the tapered at A
being made to fit the poppet cylinder. The

centres should be left in for—at least, in the
case of the cutting end—convenience in
boring the hole to size of bolt. In the
illustration this is given for bolts ;% in. in
diameter, and the outside size of tool is1-in.
The hole is best drilled by means of a
running drill held in a chuck, the tool being
fixed in and advanced by the poppet cylin-
der. The hole need not be made deeper
than just to clear the solid end, say 2 in.
deep. A nice smooth hole is required, so as
not to injure the body of the bolt. The
next thing to be done 1s the filing away for
the flat part to clear the hole, as shewn in
Fig. 2 and 1n section at Fig. 4. This Laving
been done, the cutting faces may next be
formed. There are eight of these equally
divided. They are formed by filing, and
must be finished smoothly. Their formation
will be facilitated by making them deeper
on the outside, or by slanting the file so
that it shall clear the opposite edges at first,
and afterwards finishing by short strokes
with the point of file. Care must be taken
to bring the sharp cutting edges quite true
and square to the axis ; this, if the end has
been nicely faced in the first place, will be
comparatively easy.

The tool must now be tempered as fol-

e

o . "I!“

Fig.1.—Front Elevation
of Tool Fig. 2.—Plan.
Fig. 3.—End Elevation
or View of Cutting
Face. Fig. 4—Section
Showing the Gauge or
Stop which regulates
Length of Bolt.

even blood or cherry red heat, and plunge
qﬁlckly into lukewarm water. Next brighten
the outside of the cutting end by means of a

1ece of sandstone or brick. Then heat red

ot a piece of iron—one of the domestic box
iron heaters will suit admirably—and lay
the tool upon it, turning it meanwhile to
equalise the heat, until 1t assumes a dark
straw colour tinged with blue, when it must
be immediately cooled in lukewarm water
as before. The tool is now, with the ex-
ception of the stop, ready for use. The stop
may be made out of a small piece of flat
iron, and the hole in centre should only just
be large enough to clear over the cutting
end. It can by means of the set-screw, s,
be fixed in any required position, according
to the length of bolt, but, although con-
venient, it may be dispensed with.

The method of using the tool is as follows:
—Wire of suitable size having been obtained,
1t 1s held in a chuck so that sufficient pro-
Jects to enable one bolt to be made and
parted off. The wire must be large enough
to form the head, and the chuck may be an
ordinary “pod” or drill chuck. It should
be capable of accommodating sufficient wire
for making a number at a time. The tool
1s, as has already been observed, held in the
poppet cylinder, and the poppet head fixed
In a convenient position for advance and
withdrawal of the tool. The gauge stop
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having been set, the wire must be pointed
and rounded slightly to enable the tool to
start fair and give a finish to the point of
bolt. The toolis then advanced steadily
by hand, and kept well lubricated with soap
and water, or oil. When the stop is reached
the tool is withdrawn, the head turned up,
and the bolt parted off with hand tools and
tee-rest. If a hexagonal or square head is
desired, the sides can be filed up, and the
angles or corners chamfered before parting
off. The process of screwing or threading
the bolt should follow the turning, an
before forming the head, so that in case of
stripping of the head a minimum of trouble
may be met. The lathe should be run at a
smart speed during the operations except
for screwing, which must be done by hand,
the die or screw plate being held in one
hand,and the work gently pulled round by
the cord with the other.

-

SIGN WRITING AND LETTERING.
BY HENRY L. BENWELL.
—_——

VI.—THE SiecN¥ WRITER'S OUTFIT—ITS CARE AXD
TREATMENT—MATERIALS AND COLOURS,

“A BAD workman always complains of his
tools;” so runs the old proverb, but it is
nevertheless true, that to do good work we
require the best of tools to do it with, and,
also, that the result of using bad tools is
indifferent and unsatisfactory work. I am,
therefore, now going to describe the best
and most durable tools requiped by the
sign writer, and also give a feW hints and
directions as to their proper use and care
when lying idle. This latter point must
never be neglected, but always attended to
nnmediately the tools are done with, other-
wise the pencils will soon become worthless :
at least for doing good work, besides causing
an unnecessary outlay for new ones. Badly
kept tools are also a sure sign of the owner
being a slovenly and lazy workman ; so I
would strongly urge the apprentice or young
workman, at the very commencement of his
tuition, to take a pride in keeping in work-
manlike condition and business order what
will through life, perhaps, prove his best
friend, his bread winnerand his trade mark,
viz., his “kit of tools.”

I would not advise, under any circum-
stances, the purchase of cheap and badly
made tools ; those of the best quality only
are always the cheapest in the end, both as
regards wear and tear and the turning
out of good work. This remark applies
specially to camel-hair and sable pencils,
and the colours and vehicles used 1n sign
writing.

If the reader will, however, only follow
the advice contained in this chapter, on

rocuring a complete outfit for sign writing,
Ee will, I feel sure, never have to complain
of his tools, even though, through his own
negligence, he may become but a bad or
indifferent workman. The brushes and

encils first demand our attention, so I will

ismiss them with a few but weighty
words.

The hair pencils used by sign writers are
made in various sizes, and the student will
do well to obtain a complete set as soon as he
can afford it. He bad better, however, com-
mence with a few good pencils in preference
to a host of common rubgish. I need bardly
say that the student must choose his brush
or pencil according to the size or nature of
the work he has in hand ; the small pencils
being used for fine and delicate wor , and
the %arger sizes for large lettering. The
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Case A, Large Swan ; B, Small Swan ; C. Goose; D, Duck ; E. Lark : F, Crow. Fiz. 41.—Round Pencil

P cr-_“l’?lﬂﬂ—mggm—. A, Goose Short Pencil ; B, Duck Short Pencil; C, Crow; D, Lark. Fig. 43.—Liners or Tracers—A, Gooze: B, Duck :

Iilndar " I;_:II-II'I:. Fig. 44 —Short Halir or Filling-in Brush. Fig. 4431.—Filling-in Brush with Tin Ferrule,

oo Imz. *Ii——wnter'u Sable Blender. Fig. 47.—Mahogany Palettes. Fig. 43.—Dippers, Single and Doubls. Fig. 49.—Sign Writer's

Bt Ths lo- e Weiees Sl T Sl b fouts, TlE. Sl Diride and Oompamer, T Sa_Juiniad Nubl o
, s w eflector. . 54.—Bro i : '

Japanned Tin Box. Fig. 55,—Tube Colour for Sign Writer. g e and Middlewon's Sign Writer's Complete Outfit in

Fiz. 40.—0val Pencil Case.

Fiz. 45. —Badg=r Hair Softener or
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pencils afe made in the following sizes,
Viz,:—

Larkor Miniature. | Goose. Small Swan.
row. Full Goose. Middle Swan.
Duck. Ext. full Goose. | Largye Swan.

The most useful sizes will be found illus-
trated in Fig. 39.

Camel-hair writers are, of course, the
cheapest, and for some work they may be
‘used without inconvenience; but when
heavy colours are used they are useless,
as the colour by its weight causes them to
droop or “sagg,” so that it is next to im-
possible to get a sharp, clear outline. Sable
pencils are, therefore, the best (although
more expensive), the hair being stiffer than
camel-hair, whilst at the same time 1t is
just as phable and considerably more
durable. To last even a short time, how-
ever, they must always be kept to perfection,
and at once cleaned on the completion of a
job. This is best done by first rinsing the
pencils in some turpentine, then washing with
some soapand warm water,and finally dipping
.the points into,some sweet oil, and putting
away in a tin case (Figs. 40 and 41). Most
-workmen merely grease them, for which
purpose they have a little compartment in
the tin box for holding a small supply of

ease, and some keep them always in a

ittle sweet oil at home. It is always best
though to thoroughly clean them, as ex-
perience will teach. A very good receptacle
for the pencils is a long tin box which has
. contained wax vestas. The sixpenny size is
the most useful, and as these can be picked
up almost anywhere, the young workman
may soon possess as many as he requires.
The wooden handles should be removed
before putting the pencils away. The writer
will eventually require some *riggers,” or
short hair pencils gFig. 42), some * liners”
_(Flg. 43), and some full, short hair or “filling
in " brushes (F'igs. 44 and 44a), the use of
which will be described in a future chapter.
The badger-hair softener (Fig. 45) is used
for blending two or more colours on any large
surface, and the sable blender (Fig. 46) is
used for the same purpose in shading letters
and blending their colours.

We next come to the wooden palettes,
which are held in the left hand, and are
. used for mixing and working the colours
upon. They are made in various shapes
and sizes, as shown in Fig. 47. The last
(4) is a folding palette for the pocket, etc.

A few tin dippers are very useful appen-
dages to the palette (Fig. 48). They are
made with a flange for sliding on to the edge
of the palette. Dippers are used for holdin
small quantities of tube colours, oils an
turps, so as to have them close at hand.

A small paint strainer should be possessed
by every sign writer, and the most useful
one that I know of isillustrated at Fig. 49. It
1s named Thomasson’s Improved Registered

Paint Strainer, and is mad% by Crowden and
- Garrod, Southwark, S.E. ﬂiﬂ strainer is

designed to meet the wants of the sign

- writing trade; the triangle stroddle will rest -

~over any sized paint pots, and there is a
. ‘water dish for keapingrii:h:atrainer in water

when out of use. It is made of stout zinc,
with brass wire gaunze, aud, having used one
for some time, I can say that they are durable,
- easily kept clean, and cheap. The price for
the medium size is about 2s. 6d.

" One or two palette knives (Fig. 50) will be
. needed, and their price ranges from a shilling
upwards. The dividers (Fig. 51) are used for
many purposes, such as measuring out spaces
and describing arcs, circles, ovals, and scrolls,

One of the most useful and handy ap-
pliances ever brought out for the sign

writer is the “jointed ” makhl stick, as made
by Brodie and Middleton, of Long Acre. It
has three or four divisions, and takes to
pieces after the manner of a fishing-rod, so
that any number can be used, and the stick
brought to any desired length according to
the nature of the work (see Fig. 52). When
taken to pieces 1t will go in the baskets,
box, or pockets. The same firm also make
two specialties for the sign writer, one is a
candlestick, and the other a complete outfit
in a tin box. The candlestick (Fig. 53) is
furnished with a shifting reflector, so that
the light can be thrown on any particular
spot. It is also fitted with a flange for
attaching to the palette. This article is
very useful when working after sunset
awhile in order to complete a job, or for
evening practice on the black board.

The guinea sign writer’s box (Fig. 54) is
made of japanned tin, and it is really a most
useful servant to every sign writer. It is
fitted in a very complete manner, and con-
tains every requisite that can possibly be
required. '
ments, with tightly fitting lids, to contain
the colours, so that there is no danger of
their getting accidentally mixed and spoiled,
as 1s often the case when they are carried
loosely in a basket. There are also bottles,
with screw lids, to contain oils, turpentine,
varnishes, and other diluents; spaces for
gold leaf, brushes and pencils, and a palette.
The spaces for the whole of these articles is
so nicely adjusted that there is a maximum
of convenience with a minimum of bulk. I
need hardly say, how very superior such a
“multum in parvo” must be to the cum-
brous baskets which writers and grainers
ordinarily carry, to say nothing of the
superior cleanliness of the japanned box
over the old method.

The young workman will also require
some sticks'of pipe-clay, a chamois leather,
a good sponge, cotton wool, and a chalk line
and reel, all of which may be obtained from
Brodie and Middleton, besides the pencils
and the colours; a list of which I now
append.

Tuse O1L CoLoURS USED BY SiaN YWRITERS.

Colocne Earth,
Yellow Lake.
Purple Lake.
Indian Lake,

Verona Brown.

Yellow Ochre.
Caledonian Brown.
Roman orGolden Ochre.

Brown Ochre. Lake.
Raw Sienna. Ivory Black.
Burnt Sienna. Lamp Black.

Blue Black.
Terravert.
Verdigris.
Flake White.
Cassell Earth.
Blue Verditer,
Zine White.

Prussian Blue.
Antwerp Blue,

Indigo Blue.

New Blue.

Pale Ultramarine Blue.
Deep Ultramarine Blue.
Permanent Blue.

Magenta. Crimson Lake.
Mauve. Scarlet Lake.
Olive Green. Yermilion.
=>ap Green. Mineral Grey,
Emerald Green. Royal Yellow,
Green Lakes 1, 2, 3, | Blue Cerulean.

and 4. French Ultramarine.
Malachite Green. Gamboge.
Indian Red. Oxide of Chromium.
Light Red. Mars Yellow.
Venetian Red. Strontiann Yellow.
Red Lead, Indian Yellow.

Lemon Yellow,
Cobalt Blue.
Scarlet Vermilion,
Madder Brown.
Mars Orange,

Bone Brown.
Cappah Brown.
Vandyke Brown.
Pale Naples Yellow.
Deep Naples Yellow.

Extra deep Naples Yel- | Sepia,

low. Pink Madder.
Patent Yellow, Madder Lake.
ChromesNos.1,2,3,and4. | Rose Madder.
Raw Umber, Veronese Green.
Burnt Umber. Carmine,
Mineral Green. Violet Carmine.
Mummy. Cadmium Yellow,
Bitumen. Madder.
Asphaltum. Madder Carmine.
Dutch Pink (yellow). Aureolin,
Brown Pink. Mygulph (Mastic).
Ttalian P111:1k. Mygulph (Copal).
Neutral Tint, Sarum or Dryers.
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PLOUGHED AND TONGUED JOINTS.
A THIRD FORM OF JOINTING UP.
BY DAVID ADAMSON.

L

HAvING given a description of the two most
usual and useful forms of jointing up boards
as promised in the preceding chapter of this
short series, the ploughed and tongued joint
may now be briefly considered. It is probahly
the strongest of the three, but as the dowelled
Joint is sufficient forordinary purposes, and is
more easily made, tongueing is comparatively
seldom resorted to in cabinet work. The
reader will please note that only jointing
up in order to get required width is referred
to. Still, there are occasions when it may
be more appropriate than either of the
others, as, for example, with pitch pine
boards, and if only for the sake of letting
the novice know of its existence it must be
mentioned. As may almost be inferred
from its name, a groove is cut or ploughed
along the edge of one or both of the planks
to be joined, and the space so made is filled
by a thin strip of wood. If both planks
have been ploughed this strip is separately
made, and half its width inserted in eacl.
When, however, only one has been prepared
this way, the other 1s planed down to leave
a projecting ridge, which fits in the ploughed
groove. It is almosdt needless to say that
the former 1s the stronger of the two, and
that it i1s the one almost invariably used in
the finest work, 1.e., of course, when tongueing
1s preferred to dowelling. For amateurs,
especially, it will be preferable, as only one
plane, beyond the ordinary smoothing
planes, is required ; {while in the other form
a pair, one for cutting the grooves and the
other for the tongue, will be necessary. Let
us take the best form first, and see how
1t may be made properly and efficiently.
The edges must be shot perfectly true as
for a plain joint, for this is a sene qud non in
joints of all kinds. The plane, z.e., the
“plough” plane, must then be set so that
the iron cuts the groove about the middle of
the edge of the plank. I presume it is not
necessary to describe here how the plane is
to be set, as those who possess a plough will
have no difficulty in understanding how to
regulate the fence, which, by being pressed
or kept in contact with the surface of the
wood, causes the iron to cut in the same
straight line. It will thus be seen that in
working a plough two pressures, as théy
may be described, are required, one of them
downwards and the other sideways during
the whole of the forward thrust. One
caution may save the novice the annoyance
of being taught by experience, to wit, that
if the iron is not set to cut exactly in the
centre of the wood, the groove must be run
equally on both pieces, the distance from the
face being taken, with due regard to the
grooves corresponding when the edges are
brought together. A little thought will
show the necessity for this caution, which,
having been given, may seem a slight on the
novice's common sense ; etherwise, were he
to make a mistake, for his consolation 1t
may be stated that it would not be the first
of the kind. The work with the-plough
having been completed, the boards are rea {
for tongueing. That this part of the work
may be done in two ways—one of them
being wrong, or, if that i1s too strong an as-
sertion, without much stability it the joint,
and the other correct, both theoretically
and practically—may seem a superfluous
observation. It would be were it not that
the weaker method is sometimes practised
by those who ought to know better, and the
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novice especially is warned against it. As has
beensgnted,thﬂtonﬁeingisa strip of wood

ed grooves. Now,

i this strip is cat so that the in 1s
coincident with that of the s to be
connected by it, it is evident that the
cannot be so t as if the grain

were at nght angtli]a with th.}ttlt:f the board.
In other words, the grain of the tongueing
maust be end on to the bottom of the grooves.
This is the key to the proper way of making
the tongued and grooved joint, about which,
that there may be no possibility of a mistake,
Fig, 1 is given, clearly showing the direction
of the grain 1n the tongueing and in the
boards to be joined. Possibly the novice
may be told by some practical workers that
eueing is done 1s not of much
uence, and that the insistence on one
mﬁer than the other is all moonshine.
If so, hear his reasons, for a practical
worker’s reasons, when he has any and does
not work only by routine, dre always worth
Listening to by {egmners, even though one
may not at once see their force. the
argument in favour of this method of
working seems sound, by all means try 1t,
and don’t dispose of it simply because some
one else has told you that the work must be
done in such and such a manner. 1 merely
tell what I eonsider the best method,
and if there is a better way of getting at the
desired result do not hesitate to adopt it.
“ Prove all things; hold fast to what is good,”
and always be on the look-out for better
met?lc:is of work. Finafnti has ::tardly been
reac yet Im jolnery, SO long as pew
and im tools and appliances are
brought out, never will be. But, perhaps, it
may seem much easier to plane up a length
of | eing with the grain than across it.
It 1s ; m fact, it would be absurd to expect
to plane ? a lonz cross-grain piece. Don't
see 1t ? ell, supposing a 6-ft., or even 3-ft.,
length of tongueing is wanted, where, in the
first pl: wﬁ] a board sufficiently wide to
ﬁ off it be got In a general way!?
of this width are not often met with.

If they were, any hints on jointing up would
am.rl:-.yiy‘ be necessary, for the simple reason
that none of tius kind of wnrgf would be
required In cabinet making. course, a
moment’s reflection will show that there is
no occasion whatever for the tonzueing beinz
all in one piece, so that all that it is neces-
ry to do is to cut pieces of the required
and thickness from the end of any
tongueing is got wﬂ;}{a'm frr:dmb‘;—hiﬁlmthe
13 prepa Ine

before thg pﬁt? mk cut off, bsu ft]?at tﬁz
necessity for the awkward job of getting
them to the right thickness is afterwards

done away withh When pre the

are to be fixed in wi ue and
the cramped t r; busafter what
has been said about this part of the opera-

‘tion in connection with dowelling, no further

But, it may be asked, are these the only

methods of jointing up which are employed
in ca }_Ifuo,awidaﬁgldis

may have given the novice an insight into
operations which can hardly be deseribed in
detall, while directions for making up a
particular piece of work are being given. In
succeeding articles various other joints, 1n-

cluding dovetailing, will be explained.
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A WHOLE-PLATE CAMERA: .
HOW TO :IAKE IT.
BY AN OLD HAND.

-

PHOTOGRAPHY in the present day has be-
come one, 1f not th2 most popular of our
art sciences. affording, as it does, healthy
exercise both for mind and body, and oppor-
tanity for cultivatinz those artistic and
@sthetic tastes that are innate in most of
us. Opportunity i1s also provided for those
of a mechanical bias, for exercising their
talents of constructiveness, to aid which
will be the special purpose of the following
articles. If the instructions given are care-
fully followed and intellizently worked ont,
the amateur will not only be able to take a
photograph, but have the additional satis-
faction of knowing his pictures are veritably
his own work, a’ initis. In the next few
papers we propose to put before the reader
diagrams of all the necessary apparatus for
making a photographic print, with plain in-
structions for their construction. The
article of the first importance iz the camera,

.i
i

1t can be drawn out.

or camera box as: our Transatlanrtie friends |

ut it, which is in reality a small pertable
k chamber. at one end of which is tixed
the lens and at the other the sensitive plate.
This simple dark box has from time to time
been achr

crude apparatus of 1ts inventor—Baptista |

Porta—in the second half of the sixteenth
century, it has become the elaborate and
ingenious contrivance of the present day.
It goes without saying that all wood used 1n
the construction of the camera must be of
the best quality, and thoroughly well sca-
soned ; the manufacture of this instrument
being very high class cabinet work, all the
precautions and devices used iIn cabinet
work come 1into play. In makingz the
camera, wood of close fime grain 1s to be
selected. Mahozany, both Spanizsh anld
Honduras, has long been the favourize.
Spanish is much heavier and harder than

onduras, and, havinz a fine crain, 1s gene-
rally preferred for stx7io cameras: our for
outdoor work, where weizht 1s a great con-
sideration, the Honduras kind answers
every purpose on this account, and being
easter to work, it 1s better for the amateur to
use. Very serviceable instrumeats have
been made of teak. Ottewill, an early
maker of cameras, used it freely for large-
sized apparatus, and I can bear witness they
will stand an immense amount of hard work
with impunity.

Many other materials have been pressed
mto service, inclusive of paper, ebonite, and
metals, the primary object beinz to have a
tough, rigid, and light material, impervious
both to moisture and light.

The camera of which Fig. 1isa drawing

has been selected as mmpr?sing all the ne-

cessary 3u;1!ities, with as simple a form as at
nt devised. It was first introduced by
Ir. G. Hare in this special design, but

numbers of makers, appreciating the advan-

tages of the pattern, have adopted it, pre-
serving the principle but modifying the form.

It will be noticed that the back is made to
swing from the bottom, a plan to which

| some take exception, preferring the centre
| as the fulcrum ; but for all practical pur-
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poses it answers very well, and is very con-
venlent in use. A corresponding strut on
the opEOe‘.ite side of the camera to that
shown keeps the whole firm, the inclination
of the back being secured by aid of the
milled head screw nut, A, the screw itself
being attached to the strip of metal, ¥, which
works on a pin on the side of the baseboard,
B. The bellows, c, extends to about 23 in,
and closes up to about 3! in, making it
suitable for either long or short focus lenses.
In place of the usual plan of raising or
lowering the lens, a revolving dise i1s fitted
to the front, working in a rebate, and kept
from fallinz outwards by four small metal
plates. The milled head attached to a
mnion 1s for the purpose of shortening or
engthening the bellows. Fig. 2 shows the
camera closed for carriage.

We will now proceed to construct a
camera, havinz a supply of well seasoned
1 in. and } in. mahozany. Bezin with the
baseboard, which it 1s necessary to make
firm and strong, not only as a platform on
which to build the body of the camera, but
as that part by which it iz attached to the
tripod, and, of course, subject to greater
strain than the rest of it. In the drawing
given, Fiz. 1a, the baseboard 1s carefully
tframed and clamped, in order to prevent the
slightest warping, which would seriously
interfere with the working of the slidin
frame, which regulates the length to whic
In cheap, common
cameras the baseboard is merely made of
the rizht dimensions and clamped at each
end. Fiz. 11 shows the underside of the
baseboard, with the framing and small brass

* ! screws, about 1 1n. apart, which attach the
ed to and mmproved. till, from the | 1

strips shown in diagram Fig. 4, that form
guides for the sliding frame, Fig. 2a. The

- dimensions being given with the diagrams, it

- 1s scarcely worth while to repeat them here.

Fig. 2a represents the sliding frame, on
the upper side, the inside edges of which

are bevelled for appearance’ sake. Two
- brass strips, B B, } in. wide and & in. thick,

are screwed to the frame along each outer
edze, projecting 1 of an inch, and act as
runners, so that the racking in or out of the

" bellows may be smoothand even. The ends

of the stn

ps near the hinges, ¢ ¢, are shightly

- rounded, and small pieces more of the same

L E— e

are continued over the ends of the hinged
bar, p. Fig. 3 shows the underside of the
sliding frame and the two brass racks, A A,
that when put in place engage with the
pinion, F, In Fig. 4, actuated by the milled
head at the side, Fig. 4, G. The screw
plates, H H, are for the p of attaching
the camera to the stand ; the reason of two
being made iz that a better balance is ob-
tained by using either one or the other, as
the camera is used with longz or short ex-
tension. Fig. 6 shows the side view of the
shding frame, with the carved joint, to per-
mit easy folding of baszeboard when closing
the camera, x. The kind of hinge usaf
Figz. 7, represents the back frame of the
camera, A, a metal plate with a slot in the
centre, in which a pin attached to the brass
strut, Fig. 7A, works. The notch, B, is useful
to indicate when the back is a true nght
angle to the baseboard. The pin Ing in
this shows that the plate-holder is in its
proper place. When a swing back is not
requi It saves a considerable amount of
trouble in adjustment. The frame, E, Fig. 7,
1s for the purpose of getting true reg

with the focussing screen and dark slide ; it
15 sunk a 1 of an inch below the outside
frame, and has strips of black velvet glued
on its face. Two Small brass plates, ¢ ¢, re-
tain the slide and framing screen in zi-.



360

A WHOLE-PLATE CAMERA.

[Work—August 24, 1889,

contact at the lower part, and two hinged
catches, » D, at the top do the same for the
upper part, and merely have to be turned
back to remove or replace the frames. FF
are small notches cut in the frame, bound
with brass plates, for use when the dividing
screen, Fig. 11, is required. This consists of
two strips of wood, B B ; on one side of each
1s a strip of brass, A A, projecting a quarter
of an inch beyond the wood, to do duty as
buttons. These are connected together by
a screen, folded zigzag, made of two thick-
nesses of black calico, with a core of brown
paper pasted together.
D D D D are elastic
cords on each side of
the folds to keep them
from bulgingwhen not
stretched to their full
extent. Fig. 8 is the
reversing frame, one
of the most useful
modern additions, per-
mitting an oblong

late to be used either
engthways or upright
without altering the
camera. It consists of
a hght frame made of
1 in. wood, to which
the focussing secreen

behind the plates, ¢ ¢,in Fig.7. Fig. 10 shows
the front of the camera. The frame, c c ¢,
is made of % in. wood, E E being & in. Two
pins, B B B, pass down a groove in the back
of the uprights, ¢ ¢ ; a small plate attached
to the end of the pin fits into the groove
formed by brass strips at the bottom, and is
pinched tightly by the nut, ». E E is the
front, in which a circular hole has been cut
with a rebate, in which works the flanged
dise, A, Fig. 10. For convenience the

rebate may be formed by building up the
in. wood,

front of two thicknesses of %

1s attached by folding
hinges. Theusual plan
1s to have the hinges
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Fig. 1.—Camera Complete : Open.
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Fig. 2.—Camera Closed. Fig. 1a.

Base Board : Upper 8ide—A, Cap. Fig. 3.—Underside of Sliding Frame.

Fig. 4—Upper Side of Base Board : A, Section of Base Board. Fig. b.
Back Frame of Camera. Fig. 7a.—Brass Strut. Fig. 8
Front of Camera. Fig. 11.—Dividing Screen. Fig. 12.

Frame. Fig. 16.—Section of Frame.

Inscription to Figures in page 361.

—Underside of Base Board: A, Cap to Sliding Frame.

—Camera Bellows Extended. Fig. 13.—Dark Slide.
Fig. 17.—8ection of Top Frame of Slide. Fig. 18.—Shutter. Fig. 19.—Fire Screen. N.B.—Measurements in

the plate ; also, by using a lens in one of

the side apertures, a quarter turn will

raise or lower the lens at will, or if the front
containing the disc is made to work in
grooves in the uprights, ¢ ¢, a slot and
F, a screw, will permit the front to be raised
without altering the central lens. Of course
caps must be provided for all the lenses,
those not in use to be kept covered. The
bellows, Fig. 12, is made of leather, over
which black lining has been pasted. Each
fold 1s 1} in. deep. There should be only
one corner to join; an inch extra in the
width will provide for
the overlap. In mak-
ing the bellows, a
piece of leather of
sufficient size, or as.
many as may be ne-
cessary, should be
pasted firmly down on
to the black lining.
Cut to shape, themn
with a ::ha.rk pencil
rule lines 11 in. apart
across 1t from end to
end ; also draw lines
from corner to corner,
making allowance for
the overlap ; dampthe
leathers and fold them
fanwise,and well press,
so that the creases re-
main, Let them get

e s |

. it—_—__'-___':; —_—
Fig. 2a.—Sliding Frame of

—~Side of Base Board. Fig.6.—Side of Sliding Frame : Width of Rod % in. Fig. 7.—
.—Reversing Frame and Focussing Screen. Fig.9.—Side View of Reversing Frame. Fig.10.—

Fig. 14.— Bide of Slide. Fig. 156.—Cap of

Diagrams are given for Whole-Plate Camera. To make Quarter-Plate Camera take one-fourth of Principal Measurements given.

at the top, and lift up the screen to insert the
dark slides ; but I ﬁrefar to reverse this, and
have the hinges at the bottom ; the focussing
~glass 1s more out of the way than with the
other arrangement. The position is, however
optional. ¢ ¢ aresmall brass strips to retain
the focussing glass, B, in its place : a shred
of cork is placed between the strips and
ﬁla.sa to prevent movement. The folding
inges, A A, by projecting a little over the
glass, answer the same purpose on the oppo-
site side. Fig. 9 is aside view of thereversing
and focussing frame ; the projecting fillet, B, is
for the purpose of making the frame light-
tight. ¢ ¢, the part of the frame that fits in

the circular hole in the inner one being a
little smaller than the outer. EE is lined at
the back with 1 in. wood ; a smaller aperture
in it than in the front piece forms the rebate,
and covers the groove cut in ¢ ¢, boxing in
the Ems, B B, and to which the narrow ends
of the bellows are fastened with strips of
wood, glue, and a few small screws. The
bellows, Fig. 12, are fastened to the inside
of the frame, Iig. 7, in the same manner,
as near to the front as possible. The disc, 4,
Fig. 10, is provided with apertures for three

lenses. This gives an opportunity for using

two small lenses for stereo or lantern pic-

tures, or a larger one for the whole size of

-
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dry under pressure, then fold on
the lines drawn from corner to corner
and diagonals, the leather- being out-
wards ; bend them into the proper shape
glue the overlap edge, and put under pres-
sure, folded until ﬁry. It is now ready
to be attached to the frame of the camera.
All the woodwork of the inside of the
camera blackened with lampblack ground
up in thin shellac varnish, all the visible
outside parts nicely French-polished, and the
camera 18 completed. One other important
matter is the d?a,rl-: slide, Fig. 13. To make
a good folding dark slide almost more skill
18 required than for any part of the camera

nearl
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A WraoreE-PraTe CAMERA.
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Fig. 18,

A
For Inseriptions to Cuts above, sce page 360.

==

The Work Magazine (-) 2012 toolsforworkingwood.com




362

BEARERS, BELL METAL, AND BELTS.
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proper ; but as the American pattern
answers equally well, and is much more
easily made, we have selected this as a
model, and, personally, prefer it, as being
less liable to admit light than where hinges
have to be dealt with, or cause imperfec-
tions on the plates by the materials used
for the hinges—a very common complaint.
Fig. 13 represents one of this class of slide.
It consists of a frame made of } in. wood,
B B B, containing two grooves, as shown in
section Fig. 16, very carefully mitred at the
corners. Fig. 14 will show a side view of
the same, %he groove at the bottom, v, 1s
1 in. wide, leaving two flanges } in. each,
which will take the position of the focussing
screen when in use. Fig. 16 shows a sec-
tion of the slide; A A are grooves {;th of
an inch wide, in which the shutters work,
Fig. 13, 8. Fig. 15 'shows the cap of the
frame outside; Fig. 17 a section of the
same. It will be seen to be constructed of
several pieces, a truer fit being obtained in
this way ; and it is of vital importance that no
light should find entrance. Just below the
central bar are two light strips of wood,
Fig. 17, B, attached with a strip of any
flexible material to the bar above ; a small
bent wire, F, is passed through the top of
the strips, projecting slightly on one side
into the groove. The effect of this is, when
a shutter 1s withdrawn, the spring of the
~wire causes the strip of wood to bar the
passage of light from the empty groove, and
when 1t is returned, and the other shutters
withdrawn, it closes that side in its turn,
thus making an efficient light trap. Inside
the grnnves, A A, a strip of velvet should be
glued, as a further protection from adven-
titious light. A small L-shaped piece of
stout wire, with a thread on one end,
should be screwed into the middle bar,
Fig. 15, at c, to turn over the end of the
caps of the si::utters, to prevent them being
madvertently drawn out. A division of
wood, Fig. 16, B, 3 in. thick, isolates the
plates from each uiﬂ:er, on which are glued
strips of wood % in. thick, whereon are
fastened two small brass buttons, ¢ ¢, Fig. 13.
Two small pins at the bottom, close to the
edge of the shutter groove, o p, provide for
the plate being in proper register. The
shutter itself may be made of three thick-

nesses of veneer, one laid opposite way of -

the grain and sandwiched between the
other two to prevent warping, glued and
dried under I‘Preasura with a capping of
wood, as in Fig. 18. The projecting part
of the cap is to permit the withdrawal
of one shutter without interfering with
the other, and is arranged as in Fig.
13. Ebonite may be substituted for
veneer, but is rather heavier. The ends of
the cap project slightly, in order to cover the
groove 1nto which they slide. The measure-
ments given are for a whole-plate camera,
- as being the most useful of any size. By
means of a screen, Fig. 19, made of thin
zinc blackened, and one-fourth removed,
with small buttons, A, fastened in front of
the frame of Fig. 7, any quarter of the plate
can be osed without interfering with the
rest. This is useful for lantern slides. To
make a quarter-plate camera of this pattern,
1t is sufficient if the principal measurements
are one-fourth of those given. Lighter
brass work may be used, but 1 in. wood is
sufficiently thin. The circular front is not
required, the screw and slot movement
being better for raising the front, if a rising
front is thought dasiraivla.

In my next paper I shall give an account
of the method of making a Tripod Stand,
and Stand for Camera in Studio.

BEAKERS, BELL METAL, AND BELTS.
BY GEORGE EDWINSON BONNEY.

DEAKERS—BrER—DEESWAX—BELL DMETAL BELTS

—BENZINE, ‘
Deakers.—These are tumblers made of
very thin Bohemian glass for special use in
the laboratory, where small quantities of
acids and other liquids are employed at high
temperatures. Tumblers made of ordinary
glass would soon break in pieces, but these
thin glass beakers will bear boiling water
being poured into them, or will hold acid
whilst 1t 1s being boiled in them over a gas
stove. They are also useful in analysis of
solutions, as the clear glass enables the
operation of precipitation to be observed
whilst the operator holds the beaker away
from his face, and thus enables him to avoid
breathing the deleterious fumes. Glass
beakers are also easily cleaned by rinsing
them in clean water. If discoloured, the
stains can generally be removed with dilute
nitric or hydrochloric acids, or with liquid
ammonia. They should always be cleaned
and rinsed with clean water after each
operation or experiment, and placed upside
down on a shelf to drain dry. They are
made 1n sizes to hold from 1 to 40 or more
fluid ounces.

Beer.—Stale beer is used as a lubricant
for scratch-brushes whilst seratch-brushing
electro-plated or electro-gilt articles. Unless
this, or a similar lubricant is used, the brass
of the brush wire gets worn off as fine dust
and becomes embedded in the surface of the

lated article, rendering it more or less

rassy in appearance. A tea made of marsh
mallows, and also weak linseed tea has been
recommended to those who may object to
the use of stale beer.

Beeswax. — This substance, collected by
common bees from flowers, is found to be
an excellent material for making moulds on
which to electro-deposit copper for electro-
types. Mr. A, Watt says of it: “This is a
very useful material for moulding, and may
be applied either in the form of virgin or
white wax, or the ordinary commercial
article — yellow beeswax.” Since this sub-
stance, however, is very commonly adulter-
ated, it may be useful to know something of
its natural characteristics. At the tempera.-
ture of 32° Fahr. beeswax becomes brittle,
at from 80° to 90° it becomes soft and plas-
tic, and it melts at about 155° Fahr. Mr.
B. S. Proctor says : “ It becomes plastic or
kneadable at about 85° Fahr., and its be-
haviour while worked between the finger
and thumb is characteristic. A piece the

, s1ze of a pea being worked in the hand

until tough with the warmth, then placed
upon the thumb and forcibly stroked down
with the forefinger, curls up, following the
finger, and is marked by it with longitudinal
streaks.” Its ordinary adulterants are resin,
farina, mutton suet, and stearine; though
more ponderous substances, such as plaster
of Paris, have sometimes been detected.
White wax is very commonly adulterated
with spermaceti, sometimes to the extent of
two-thirds of the latter to one of wax.
These sophistications, although not neces-
Ea.rilfr fatal to the preparation of good
moulds, are certainly objectionable, inas-
much as it not unfrequently happpens that
a wax mould splits or cracks, not alone
from cooling too quickly, but owing to the
presence of foreign substances which impair
1ts toughness.

Bell Metal—The bell metal used in gongs
1s composed of four parts copper to one of
tin. This alloy, when first cast, is very
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brittle, but the casting can be annealed by
heating to redness and quenching in colg
water. The gong, when turned to ?m-m, may
then be again heated and allowed to ecool
slowly, when it recovers its tone and elas.
ticity. Gongs to be plated should be treated
as brass, but must not be roughly thrown
about, as they are brittle enough to be
broken by a sharp blow.

Belts.—Various kinds of belts have been
used from time to time for the purpose of
driving machinery, but all must yield the
palm to leather, for there seems to be
“nothing like leather” as a material for
driving-belts. As it is most important to
have the best belts for driving dynamo
machinery, the plater should know some-
thing about the choice and care of driving-
belts. The best belts of all those I have
had to do with are made of raw hide, with
seamless joints, manufactured by an Ameri-
can firm, and sold by Messrs, T. C. Andrews
and Co,, 137, Commercial Street, London, E.
The joints are made by cementing the long
champfered edges of the leather together
under pressure. These are sometimes made
stronger with a flat leather lace embedded
in the leather. The joints are so neatly
made as to present no additional thickness,
and very little difference in suppleness, from
any other part of the belt. 'ﬁle leather is
sent out oiled ready for use, and, therefore
the belts will retain their suppleness for
many years whilst working in ordinary, tem-
peratures. Oiled belts take a better grip on
the pulleys than dry belts, and, therefore,
need not be run so tight as the latter.
This lessens the strain on the grain of the
leather and conduces to the long life of the
belt. Dry belts are apt to slip on the pulley,
and the friction on the leather, caused by
slipping, causes it to heat and thus *“burns
the life” out of the belt. Belts should
always present a clammy side to the pulley.
In dry situations, such as in an engine-room
or hot workshop, the clammy state of the
belt should be kept up by giving it a dressing
of dubbing and a coat or two of boiled lin-
seed o1l at least once a year. Always choose
a belt wide enough to do the work without
undue tightness. There is economy in
using moderately wide belts running slightly
slack, as against narrow ones put on as tight
as they will bear. Run the flesh side of the
leather next the pulley, and the grain side
outside, because experience of the both has
shown that a belt run this way lasts longer
than one run with the grain side next the

ulley. It is also the natural bent of the
Feather. Small belts working light machin-
ery run fairly well with butt joints linked
with double tee brass links (Green’s patent
belt fasteners) inserted in the leather, but
these are apt to tear out if the belt has to
do heavy work. These joints have the ad-
vantage of being easily and quickly made."
Sewn lap joints should be used for heavy
driving-belts. Laced lap joints with the
laps well thinned down and the laceholes
punched in diamond-shaped rows do fairly
well. All lumpsaccumulating on the pulleys
or the inside faces of the belts should be
promptly removed as soon as discovered, as
they overstrain the belt and cause jerks in
the machinery. '

Benzine.—Chemical symbol C,H,. This
is & thin, limpid, colourless liquid, of agree-
able odour found in the light oils obtained
by distillation of coal. It boils at a tem-
perature of 176°, and solidifies to a white
crystalline mass at 32° Fahr. It is used to
free woodcuts and copper plates from
printer’s ink before they can be copied by
the electrotype process. :
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OUR GUIDE TO GOOD THINGS.
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®_* Patentees, manufacturers, and dealers generally are re-
quested to send prospectuses, bills, etc., of their speciali-
ties in tools, machinery, and workshop appliances to the
Editor of WoRkK for motice in *' Our (ruide to Good
Things.” It is desirable that specimens should be sent
examinatisn and testing in all cases when this can be

done without inconvenience. Specimens thus received
It must be

ewill be returned at the earliest opportunity.
wunderstood that everything which is noticed, is noticed
on its merits only, and that, as it is in (he power of any
one who has a usefud article for sale to obtain mention of
it in this department of WORK without charge, the
notices given partake in mo wuy of the nature of adver-

tisements.

77.—Tue “Jory BuvinL” Pocker Gavce.

The handy little waistcoat pocket companion
which is distinguished by the appellation of
 John Bull” Pocket (Gauge presents a number
of useful features which should commend it to
most, if not all, wood and metal workers, and
especially to engineers and machinists. It issaid
to be * the cheapest, best, and most useful ever
offered to the trade, serving three times the pur-
poses of any other.” That it servesa multiplicity
of purposes may be seen by inspection of the
annexed illustration, which clearly shows its form
and the various purposes to which it may be put.
Its price is 2s. 9d., and on receipt of this amount
‘it will be sent post free to any address in the
United Kingdom by the manufacturer, DBr.
George H. Bruce, mechanician, 10, Helena Street,
Smethwick, near Birmingham. It may be useful
to our professional readers to add that agents are
wanted everywhere for its introduction and sale,
and that for terms of azency a stamp should be
sent to Mr. Bruce. It is claimed that it can be
used as a rule, a straightedge, a centre gauge,
two screw-cutting tool gauges, two squares (1nside
and outside), two hexagons (inside and outside),
and five useful drill and wire ganges. It can
further be utilised for setting the tools for screw
cutting, and as an angle gauge for grinding the
points of drills. The drill and wire gauges, as
will be seen from Fig. 1, provide for diameters of
$in., %in., & in., $%in., and }in. Its utility as
& rule, however, is not sufficiently indicated in
the illustration, forin the subdivisions of the 2-in.
measure, en-

{,:a.red on its
wer ''meme-
ber, thirty-
seconds, six-
teenths,
eighths,
quarters,
and halves of
inches are
shown,where-
as on the
gauge itself,
sixty - fourths
of an inch are
indicated as

althongh light and small, and they have been
introduced by the maker to supply the want of
such an appliance that has been long felt 1n every
branch of mechanical inquiry.
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Fig. 1.—The * John Bull ” Pocket Gauge,

T8.—IPateExT PoTaTo RAISER.

The Patext Potato Raiser, manufactured by
Messrs, Powell Brothers and Whitaker, Wrex-
ham, appears to be a very valuable addition to
the agricultural machinery now in use in this
country, and although it has not been long in the
market it is certainly highly appreciated by
farmers who have used it, as affording the means
of lifting potatocs from the soil at from one-half to

three-fifths the cost incurred by the usual mode |

of raising the roots by forks, while the potaloes
are all cleared and thrown on the surface of the
ground without injury in the form of bruises and
cuts often caused by bringing the points of the
fork into violent contact with them. It may be
said that it gained the first prize of the Royal
Agricultural Society of England, awarded at
Newecastle, October 4th, 1887, when exhibited in
competition with other machines of the same
‘class, exhibited by leading manufacturers; the
‘gold medal awarded at the Wirral and Birken-

‘head Agricultural Show, September 14th and
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those accidents that will sometimes occur in
engravings of machinery, but which, in the
present cz2se, can be very ecasily altered in the
wood blocl.

The main part of the machine consists of a
heavy strongly - constructed central frame or
body, to which all other parts of the machine are
attached, from the bars to which the horses that
draw it are yoked to the fork whecland accompany-
ing gear in the rear. Delow the body 1s the
axle, on which the driving wheels with their
broad tires and projecting points are set, being
self-cleansing and adjustable on the axle, so as to
suit the width of the ridges, which, as a mattler
of course, is not in all cases the same. The fork
wheel, by which the potatoes are raised from
the soil and which enters the soil transversely
to the lencth of the furrow, is flatly conical in
shape, so as to admit of the forks being set on
it at an angle, thus leaving more soil behind the
machine to work with less power than when
spread with an ordinary straight wheel, and is
less liable to cover the potatoes. It is constructed
to work with six, eight, or twelve forks, andis
adjustable forwards or back, for heavy or light
soil. To the right of the Patent Digger is a re-
volving wheel or cratch, which turns the potatoes
back when thrown against it, thus preventing
them from spreading too far, allowing the soil to
fall through first, and entirely protecting them
agninst being covered with dust or light earth.
This cratch is turned by the force of the soil
thrown against it from the fork wheel, which
saves the potatoes from being bruised.

The gearing, as the makers explain, 1s
entirely enclosed, and is of improved construc-
tion. The specd is gained by spur and bevel
wheels, so’that the fork spindle is raised above
the main axle to give the fork wheel the proper
angle, and allows of a large bevel pinion wheel to
be keyed firmly on the spindle. The bevel wheel
has a bearing on each side, which ensures an easy
and perfect running gearing. It is fitted with a
pole which entirely prevents the machine from
runnipg askew and cutting through the potatoes
on one side of the ridge. It is claimed that it is
the only machine that can dig one ridge after
another without picking all up. A seat, to which
I haveo al-
readyalluded,
is attached to
the pole so
that the
driver can re-
gulate the
depth of the
share whilst
at work, and
to lift it clear
from any ob-
struction
without a se-
cond lever. It
is provided

]

LAY
T A
gl As o

FAA
7
ln| Wy
| il "'

well. As a LiJES I e with a simple
gauge for AT 2 arrangement
squares and to throw it in
hexagons, it or outof gear.
may be as well The machine,
to point out it is said, 1s
that theangle, ghorter t{:]han
A nc, affords — any other,
the gauge for S = can draw out
th&huuta:deof — = on an hurd&-
& hexagon — = == — = nary head-
and the angl, - —— raics from
ineide ‘“{l e Flg. 2.—Powell Brothers and Whitaker's Patent Potato Raiser. s b S

or rather acres of pota-

& hexagonal hole cut in any material. In like
manner, cp e forms the test or gauge for an
inside square, and p e ¥ for an outside square. As
a straightedge, the bottom of the appliance or
edge just below the graduated 2 in. measure is
used. The centre gauge and gauges for screw-
cutting will be found in the angular indentations
on the right and left hand of the drawing.
The {:uﬂu are made of fine steel, the greatest
care being used in their manufacture, and every
gauge sent out is guaranteed to be true. They
are, at the same time, strong and durable,

15th, 1887 ; and four silver medals in 18838, at
the meetings of the Shropshire Agricultural
Society, the Cheshire Agricultural Socicty, the
Manchester, Liverpool, and North Lancashire
Agricultural Society, and the Altrincham Agri-
cultural Society.

The form and nature of the machine and the
mode in which it operates 18 sufficiently shownin
the accompanying illustration (Fig. 2), in which
the only thing to which I can take exception is
that tho seat occupied by the driver apparently
proceeds from the left-hand driving wheel, one of
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toes per day. Tt is made of the best mate-
rinl throughout, and the bearings are fitted
with brass bushes and oil cups. Lastly, the share
is scrowed firmly to the frame, and is without
any joint to work loose. The cost of the machine
is soon saved on a large farm by the reduction
of expenses incurred in raising the tubers by
hand.

Whether or no it will ever become popular
among English agriculturists remains to be
seen; but there is much in it to recommend it to
notice, Tur EpIToR.
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A CORNER FOR THOSE WHO WANT TO TaLx IT.
—_— e ——

*s* Norice To CORRESPONDENTS.—I[n answering any of
the ** Questions submitted to Correspondents,” orin re-
Jerring 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 paragraph to
which reference is made, and the initials and place of
residence, or the nom-de-plume, of the writer by whom
the guestion has been E.Ff:ﬂi or to whom a reply has
been already given. Answers cannot be given to ques-
tions which do not bear on subjects that fairly come
within the scope of the Magazine,

I.—LETTERS FROM CORRESPONDENTS.

Artistic Domestic Metal Work. — FITTER
(Huddersfield) writes :—** Would you be so kind as
to let me say a few words in *Shop?' I have taken
all the numbers of Worg, and I am well pleased
with it, for it is a great blessing to such as me, and
I Mope it will long live to do its duty to working
men in England and elsewhere, as I am sure it will
do, if working men will only appreciate it. Will
some reader of WORK be so kind as to give a few
papers on making what I call artistic domestie
metal work, both for ornament and use. I mean
such things as fireirons, fendens, coal-boxes, ribs,
kettle stands, iron stands, and toasting machines
for toasting bread without holding it in the hand.
I have a toasting machine which I have made, and
if it will be of miy use to you I will give you a
description of it. It sold for 6s. at a bazaar, so you
may guess it is not a plaything. I cannot make a

ood drawing of it, but I will do the best I can, as

am not a draughtsman.”—[Working men, I am
glad to say, do appreciate WoRK. There are a few
who practically tell me that they could manage and
edit 1t far better than I do, but when I remember
that there are those who think they could have
fought Waterloo much muredjudicinusly than F.M.
the Duke of Wellington, and could have knocked
Napoleon into a cocked hat into less than half the
time the Duke took over it, I rest content under
the animadversions on my own shortcomings.
You appreciate WoRk at precisely its right value,
It is not intended absolutely to teach a workman
his trade, but to help him toa better comprehension
and appreciation of the work he is doing daily.
The young workman and the apprentice cannot
fail to learn much from it, and all, whether skilled
or unskilled, will be helped to the adoption of a
hobby, in the prosecution of which he will cer-
tainly find amusement and recreation, and perhaps

rofit as well, in the approachin future ; for I

ave known many a man begin with the practice
of an art or craft as a hobby, and end by becoming
a proficient in it, and making a good living out of it.
By all means send the description and sketch of
your toasting machine. WoRrk is essentially a
working man’s paper, and as a workin man my-
self—I may say a hard working man—I wish the
thoughts of working men, whether on paper or in
the more tangible form of things made and done,
to find a place in Worg. I am in thorough sym-
ﬁ&thy with working men, and I covet nothing

Eri;;t;iar than to be in thorough touch with them.—

IT.—QUESTIONS ANSWERED BY EDITOR AND STAFF,

Greenhouse Sashes.—S1GNALMAN (Southport).
—The best way to find the exact sizes of the sﬁahgs
required for the greenhouse :is to erect the framing
first and get. the sizes from the openings, as any
variations in the scantlings of the wood used in the
framing will cause an appreciable difference, If,
hnwe:.feq, the wood is of the sizes given in the
description then the sizes of the four side sashes
would be —height 3 ft. 8in., length, 5 ft. 7in. : the
two sashes for the closed end are the same height,
and are 3 ft. 7 in. wide ; those for the door end are
2 ft. 6in. If the roof is made as shown in Fig. 9,
the sashes are each 5ft. 10in. long, and 6ft, o in,
wide. The length of the end rafters is 5 ft. 9in. To
ﬁf.:thﬂ level of the lower ends draw a square, then

LW & onally acrossit from cornerto corner.
Thisgives you elevel, whichis the angleof45degs. ;
the topends are scLuare. and dovetailed as described.
As to the size of the ﬁlasa, I would divide the side
and roof sashes into five panes, those of the closed
end into three, and the door end into two' panes
-Tespectively. Astothe making of the sashes and

door, they are mortised and tenoned in the usual
manner, detailed instructions for which would
occupy several papers, As to the kind of lass,
150z. sheet would be sufficient unless you are liable
to have heavy hailstorms in ourlocality, when that

in the roof could be 210z. The sizes of the triangu-
lar sashes in the ends of g
et after the fra nds of the house you had better

ming is put together. You can hen
aving got the exact sizes eitﬁgr draw them énw:i
full size on a board, or make a thin wooden mould
Lo fit the openings, from which, you can work. All
the sashes, with the exception of those of the roof,
should be made } in. less than the given sizes. This
will save trouble in fitting them, and facilitate their
easy removal when taking the house down.—@G. L.B.

Stencils.—G. S. (West Ham) means the stencil
Plates used for marking sacks, hop pockets, and
such things. I caninform him that I used to cut a
great many of them for farmers and hop dealers,
and the onlytools I used were as follows :—A smooth

cast iron plate 12in. square or larger, a light ham-
mer, three chisels, lin., y;in., and ! in. in width: a
6in. half-round file, a 6 in. flat flle, and a 4in. or5in,
square file. I mark out my letters, taking care to
mark the ties that are to be left in; then chop them
out, using the narrow chisels for the curves, and
the wide for straight lines. I then rap down the
burr with a mallet, and file up. The stencils such
as used by decorators, &c., are very much thinner,
and can be easily cut with a knife. Any ordinary
sharp-pointed knife will do, but one with a fixed
handle is preferable. Lay the plate on a piece of
smooth, hard wood or plate glass; cut slowly, and
frequently sharpen your knife. G. S. will see by
this that there is no need for any special tools, and
anything mentioned here can be got or made at any
tool shop, and the price is a mere trifle.—13. A.

Designing.—E. S.—An architect may be a de-
signer, but it by no means follows that designers
ave architects. You say you are a cabinet maker,
serving your time at the trade, and that your
' fancy is a little inclined towards designing furni-
ture.” DBefore you can design, you should be able to
draw correctly and with ease, and to this end you
should attend the school in your neighbourhood
where evening lessons are given in drawing. and
study to pass the South Kensington examinations
and gain your certificates for frechand drawing.
geometry, ete. ete. It will be useful to you to
obtain and study a work recently published in two
volumes, 6s. each, by Messrs. Cassell & Company,
Limited, entitled **Hand and Eye Training.” In
this work it is sought to encourage the faculty of
designing in a student from the time that he begins
to learn drawing.

Picture Frame Making.—A. E. H. (Bermond-
sey).—No trade will be forgotien or neglected, and
picture-frame making will receive treatment in due
course. I know that many, like yourself, wish
WORK to be made twice or three times its present
size, and sold at 2d. or 3d. : but such a step would
only tend to diminish its large circulation, and
therefore its utility and influence.

Tackle Book for Anglers.—PI1scATOR.—Papers
will certainly be given on the manufacture of
fishing tackle and gear of all kinds. Some, I think
I may say, are already in preparation, but this is all
I can tell you at present. You say:—** Will you
kindly tell me how to make a good tackle book for
anglers?” The angler fishes for the most part with
a bait impaled on a hook, worms and maggots of
various kinds being used for ground fish, and fern
webs and bluebottle flies in “dapping” for trout.
You must of necessity carry your bait in a tin
box or a bottle, and it is for the gut and hooks that

ou really require the tackle book. I am not a
ﬁsherman myseli, for I have seldom time for any-
thing else but work and Worg, but I think I can
put you in the way of turning out a good home-
made tackle book. First get an old pocket book,
not too small, and carefully cut away the contents :
this will give you a cover with a pocket on each
side, which will be useful for many purposes, and
the stowage of hooks, cleft shot, swivels, ete, For
the leaves get some parchment—old deeds, ete.,
come handy for this sort of thing—and cut pieces a
little 'smaller than the cover when fully opened,
but enough to fold into two leaves, with a back
as shown in annexed illustration, about } in. wide.
There must be two of these pieces for each pair of
leaves, Sew or stitch them neatly a little within
the edge, with coloured, black, or white silk, so
that the leaves are double. ‘Then cut eight narrow
slits through each leaf,
as shown, and through
the four ecentral slits
passslipsof cardboard,
or some tougher
material, if possible, as
drawn, and secure
them in the centre by
stitching. The ends
of slips must be cut to
a point, so that each
end may be easily
passed under the
parchment through
the slit opposite to
that from which it has
issned. One slip is
shown outside the slit
in the illustration to
show 1 meaning
clearly. en a slip
is released it can be
passed through a coil
of gut with hooks
attached, and then put
again through the slit .
from whichit has been
withdrawn. A small dise of cork, rather less than
#in. in thickness, should be sewn to the outer
corners of each leaf to keep the leaves fairly apart.
The leaves should then be sewn into the pocket-
book cover along each crease that has been folded
to form the back.

Celluloid.—J. P. (Qlasgow).—The British Xylon-
ite Company, Limited, 124, High Street, Homerton,
London, E., are makers of this,—P. . S.

Safes and Safe Doors. — F. G. (Brighton). —
Thanks for the extract you forw arded.—ED.

Desi of Drawings.—G. C. (Drayton Park).

—By all means let me see the designs you wish to
submit.—ED,

Glass Printing.—C. D, (Bethnal Green)—You
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cannot patent an idea ; but you can patenta process
or a machine required to carry one out. You should
in your case consult a patent agent.—F. C.

>hell Rabbit. — A. 8. (FKuston Houad), — The
specimens of shell rabbit that you send have been
recently offered for sale in the streets of London at
1d. each, and are curious from their marked resem.
blance at a little distance to the animal they are
intended to imitate. The shell forms the body of
the whelk, cleansed, probably by the application
of a little hydrochloric acid. The head and fore
feet—there is no tail other than that supplied by the
lower end of the shell—are made, I should say, of
putty, to which white lead has been added in order
to make it harden quickly. The material is applied
to the point of the shell, and moulded to the s ape
of a rabbit’s head by the fingers, for on one side of
the head of one of the specimens sent you can see
distinctly the impression left by the ridge-and-
furrow skin of the thumb. If you'look at the inner
side of the top joint of your own thumb Fuu will sce
what I mean. The ears are first pinched up into
one_long point, which is divided ¥ a knife, the
blade being turned first one way and then the
other to make the ears slope outwards, This, as
far as I can determine, covers the manufacture of
the shell rabbit in every particular. The fore feet
arc merely two little dabs of the same material
rounded off in front; they serve to keep the shell
steady, and prevent it from rolling about,

Burnishers for Brass.—A. H. (Edinburgh).—
A file with the teeth ground out and polished
makes as good a burnisher as anything, or good
tool steel will answer the purpose equally well,
Beer is a good liquor, or water with a little vinegar.

Papier-Maché.—R. W. (Manchester) omits to
name the precise purpose for which he wishes to
prepare his papier-miché, which makes it less casy
to advise with precision. There are various Ways
in which paper may be made to resist water and in-
sects. Pasted papier-miché can, of course, be made
bent to any angle. ‘I'he thorough saturation with lin-
seed oil which itundergoesgivesit great waler-resist-
ing power, and various coatings may be given it—
the solution of gutta-percha in naphtha with a little
shellae, recently recommended to BorIN (page 301),
would be a good one. Or, a mixture of paper dust
and black japan might be made, which would have
the desired qualities, and might be bent whilst yet
soft. With regard to procuring papier-maché pulp
in large quantities, K. W. is referred to Messrs.
M cﬂaﬁum & Hodgson, Summer Row, Birmingham,
—5. W.

Wood Carving inthe Round.—Mac O’'RovNEY
(NMNairn). — Plaster casts will be found the most
available patterns from which to carve in the
round, as practice for a beginner; and these are
to be bought in most towns, thouzh perhaps the
largest and best stock in Great Britain is at
Brucchiani's, Russell Street, Covent Garden, Lon-
don. But M. O'R. is strongly advised to practice
modelling in clay as a means of making prints and
Photographs available for his purpose, and still
more as a means of embodying any designs of his
own, which he may wish eventually to carve in
wood. He will shortly be able to learn all about
modelling from Work.—M, M.

Coating Bare Places in Covered "Wire.—
V. R. (Liverpool). — The bare places in your 24
silk-covered wire may be coated with india-rubber
cement; but I should prefer covering them with
silk. Get some soft silk (floss, tram, or woven silk
will be best), never mind the colour, providing it
will lie close to the wire. [Sewinﬁg silk is too hard
and wiry, and will not cover well.) Fix the wire
firmly on both sides of the bared spot, and then
wind the silk around it, taking the thread of silk
direct from the reel, and passing this round and
round the wire until covered. Then rub a piece of
parafiin wax all over the newly-covered spot for the
double purpose of fixing the loose ends, and making
sure of the insulation.—G. E. B.

Batteries for Electric Lighting.—NEw BE-
GINNER (Manchester).—Very little in the way of
electric lighting can be done by means of primary
batteries — that is, electric batteries which have
to be charged with acid to produce a current of
electricity. The lamp and battery you saw in a
shop at; Manchester was, probably, a four-cell
chromic acid battery ﬂnEpI]n'ng' current to a five-
candle power lamp. The light from this when
compared with that from a No. 3 gas burner, or the
light of a shilling paraflin lamp, is a mere glilmmer.
anu would require four such lamps to light a
moderate-sized room in a private house. Such
lamps do fairly well as attractive advertisements
for shop windows, or glimmer lamps for small
rooms on summer evenings. It will take at least
S-quart Bunsen cells to Pmper_lr light up a 5 c.p.
lamp, and the cells will require fresh charges of
acid every nine or ten hours. I-will try to go
thoroughly into this subject soon, and give the
reaults tBn the readers of WORK in a separate article.
- " E- L

Tinning Iron Wire.—H. G. (Liverpool).—The
proper way to secure an even coating of tin is by
drawing the wire as it comes from the tinning
bath through a burnished steel die fixed near the
bath, and kept warm by an atmospheric gas jet
burning beneath it. The die being exactly gauged
s0 that the wire only just passes through, insures an
even coating, and being burnished gives it a polish.
The winding arrangement should be far enough
away to allow the wire to cool after leaving the
die, the hole in the dye is rounded off so as not to
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cut the wire. I expect that H. G. would hardly
think it worth his while to go to the expensc of a
steel die, so I will first suggest something that I
think will answer very well, at any rate far better
than the corks. Take a 1 in. gas socket and two
plugs for same ; drill a hole through each side of the
socket, say § of an inch diameter, or larger, file ofl
the rough burr on the inside, nnd trim up the out-
side a %it smooth, in case the wire should rub
against it;screw one of the plugs into the socket,
about two threads only, then hold the socket in a
vice by means of the square on the plug, and pack it
tightly with d tow or finely dressed hemp. When
packed as tight as you can get it, screw in the other
plug a few threads, and the bottom one a little
more, then draw your wire through this instead of
the corks. You might use two of these arrange-
ments, if so, I shoul %reaaﬂ all the packing of the
first one with tallow. I think this plan will answer
every purpose, and shall be glad to know if it is of
service to you.—P.S. The top plug is to adjust the
BreLaaura on the packing, as you find it necessary.—

Printing.—T. S. B, (Shrewsbury).—Blanket, fine
cloth, linen, thin oilcloth, glazed board, or paper,
may be used for covering the cylinder of a printing
machine, and each possesses advantages (or dis-
advan g) according to the materials to be dealt
with and the quality of work to be produced. For
rough work, newspapers or broadsides, or where
the type is uid, it is advisable to use a blanket ; but
if good work is required, the harder the cylinder is
packed the better will be the etfect, in the hands of
a skilled workman.—J. F. W.

La on Picture Frame Gold.—JumBo
(¥York).—Procded as in anawer to IB. N. (see page
333), and when thoroughly dry with a camel hair
hmh.n&plr good mastic varnish with care, that no
dust gets upon it during drrinﬁ; probably cost
78. 6d., if you do not waste the gold, and you have
all the tools.—G. R.

Gladstone Bags.—JuMBo (Fork).—I have done
the same myself, and found best Berlin black evenly
laid on with a good puinter’s sash tool renovate them
well; but if you also give it a couple of coats of
French polish, and good vegetable black well
mixed, this answers admirably.—G. 1.

Book-case,—ALrroA AND P, M. M. (Epsom).—
You will have noticed that a good form of book-
}:uﬁa was given in No. 15, page 231. Others will
ollow.

Index to Worr.—P. M. M. (Epsom).—Indexes
will be furnished for Work. I agree with you
when yousay :—*I think no one intending to buy
the Magazine would object to pay for an index if
you thought well to issue one.”

Photographic !‘.xipusura Tables.—W. P. J.
(A berystwith).—I shall be very happy to see your
tables, as of course till I have had an opportunit
of testing them no definite opinion can be expressed.
Glad to hear you like WoRK.

Bookcases, — S. A. (Homerton).—In No. 15 of
Work you will find some instructions on book-
shelves, which will, no doubt, be useful to yon. An
article in the artistic furniture series of papers will
also shortly appear, describing the construction of
8 bookcase. As the design for this is for an ‘“‘en-
closed bookcase " —i.e.,, one with cupboards, it is
probably just what you want.—I). A.

Bureau Bedstead.—H. G.—An articledescribin
and illustrating the construction of a'cupboard bed-

stead, will appear very shortly. Y '
o uuuful.—lig - Y rtly ou will find it

Stand for Overmantel.—C. S, (Brighton).—The
overmantel, when supported in the way you pro-
pose for yours, will virtually form the back or
upper portion of a cabinet. An article descriptive

& cabinet is in the list of subjects to be treated in
the series " Artistic Furniture,” of which the over-
II]}mﬁ.m was the first. Thanks for good wishes,—

Model Beam Engine.—A. Y. ( Leeds).—As your
em:flna I8 only 2 in. stroke by 1% in. bore, I should
not advise you to try to make it condensing. You
might do so no doubt, but a little engine of this
size ought to run fast, and pumps will not work
well unless they go slowly. "A turbine runs fast

use the water runs through continuously : but
in an ordinary pumgy the wuter has to be set in
motion and brought to rest at every stroke. Takea
glass syringe, and, putting the spout in water, draw
up the plunger suddenly. You will see the water
does not follow immediately, but seems to think
aboutit, and then comes unwillingly, only half fillin
the . Draw up slowly, and you get the barre
full. Draw up suddenly, and as suddenly press
down the piston, and you get no water at a , be-
cause the piston comes down before the water has
had time to move. You will fﬂ.il’l no power by
o 8 & condenmser to such a little thing, because
the power gained by the vacuum will be ex-
in working the nirgaum . If you must
ve & working model condensing en ne, have
a cylinder 4 in, h;r 2 in., use a fly-wheel of large
yand don't let it run over about gixty re-
volutions per minute. Yon could probably make
m lnmul type metal. I have seen one made so,
tIw not expend trouble on such material. 1
| #‘lddlo you to make a high pressure engine

useful size, and 1
5L ﬁ, eave the condenser for

Furniture,—E. L. (Portland Place).—

on this interesting subject h b
for, and will nppunrfn dEJa uumﬂ':&? LEIE:

- plates, dishes, etce.

Fred] Westhury, 183, Great Dover Street, holds the
largest and best stock of bamboos suitable for yvour
Eurpnﬂﬂ. You can obtain any quantity from him,

ut of course you ecannol expect wholesale prices
for small quantities, Owing to the enormons cireu-
lation of Wonrk, we go to press very nearly three
weeks before publication.—1), A.

Work Bench.—-I). B. (Perth).—Yes, the suhject
will be treated, and in due course. I hope to place
before readers of Work designs and instructions
for making a bench, both to contain tools and work
at. Meanwhile, it may interest you to know that
an article describing the construction of a small
folding bench is in hand. Your scoldings for
destroying the kitchen table may speedily be
stopped by your putting a board on top of it, in
]uJler words, have o wood cover, und work on it.—

Polishing Bookease.—AMATEUR (Openshaiw).—
You will tind it easy to slain your bookcease a
mahogany colour; but being inexperienced in
staining it is very doubtful if you wonld be able to
match the colour to that of the existing furniture.
f you are inclined to try you must first stain and
then polish. I hardly think it wonld be worth your
while to French polish, and yrobably you wonld
et a better result by varnishing, Between stain-
ng a.ml[fmljshmj; or varnishing apply a coat of size.
If you decide on French polishing proceed in the
usual way.—D. A.

Step Flashing.—A. B. (Barking).—To sct this
out proceed as follows :—Cut your siuff the length
required, the width will depend upon how much is
to lap on the slates. See HLELEII, which shows the
marking out of a piece
3 ft. long 12 in. wide: draw
line, A, down the centre,
draw a second line, n,
2% in. from 4, and a third
line between the two
% in. from B. Now obtain C
the bevel of the roof—
that is, the angle formed
by the two sides ol the
roof ; take a rule and lay
one arm edgeways on the
slates, bend the other till
it comes parallel with the
Joints in the brickwork.

'his will give you the
bevel tomark off the tlash-
ing with., Before mark-
ing these, however, sct oil’
lines, E ¥, from the edge
of the stuff to line ¢, & in.
apart. The joints in
brickwork are 3 in. from
top of brick to top of
brick: but the flashing
laying in a slanting direc-
tion, requires to be
marked an inch more—
that is, supposing the roof
is a square mitre, or 90 de-
grees of angle. Now lay
the bevel on line n, and
markoffthediagonal lines:
now cut the straight lines
as far as line ¢, and the
diagonal ones only as far
as B. This gives } an inch
to turn back into the
joints. I presume A. B.

nows how to fix, and
trust this will give him the information he wants.
If not clear on the subject, write again,—1%. A.

Mahogany Top.—T. R. H. (Birmingham).—No
doubt the sweating, a3 it is technically called, of
your table is owing to your having used too much
oil. You seem to have satnrated the wood with
this. Only a small quantity of oil is requireid well
rubbed in. In faect as you seem to have an idea
that a large quantity is needed perhaps the best
way of cnnveymﬁ to you what is wanted is to say
that rubbing with an oiled rag is 'almost suflicient.
This, you will see, is very different from a good
coat of oil every night for a week, by which ono
may infer that the wood has been saturated. You
must have misunderstood your French polishing
friend, as no EFrm:l,ic.-:l,l polisher would recommend
such a procedure as you have adopted. All you
can do mow is tolet the oil sweat ont, and if vou
keep on rubbing with a dry ragidaily you will
soon have a good surface, which though not so
brilliant as French polish will withstand heat from
The more you rub the better
the Eﬂliﬂh, and you will not require to use wax
Pﬂliﬂ , s by the time vour table 13 done it will be
‘o0il " polished, and quite as brilliant as if you had
used wax. Work is seldom oiled before waxing,
A simple refrigerator will appear in “Shop” very
shortly. Much obliged by your kindly remarks
about the articles by OrPIFEX, and your good wishes

Saw Belts suppmq.—"n READER" (Skipton).
—As8 a temporary expedient, a little powdered resin
will assist the adhesion of a belt. But belts are
very apt to slip on circular saw pulleys, because the
gul eys haing small, the are of the circle embraced
the belt is small. Hence they require frequent
tightening. Do not let the belts become dry, but
reserve their nupalmmas with castor oil. Belts
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nclined or horizo drive better tharf vertical
ones. Long belts better than short ones, and
short ones require 'c»::I IF #ighter than long ones,

The Work Magazin'e (-) 2012 toolsforworkingwood.com

Short belta are n mistake, Asa lnst resouree, uso
w leather-covered pulley, or employ a binder or
tightening pulley to the slack side of the belt. —J,

Dulcimer for Home Use.—'* MusICIAN " (Duh-
lin) —An experienced hand is l,u't-pu,ring un article
on Duleimers for the readers of Woltk,

Dulcimer. =T C, . (#irmingliccn) — Kindly read
the wbove, which answers the questions you are
good enough to put,

Prints Trunsferred to Wood.—J. (i. (Man-
chester).—Without precise knowledge of the nature
of the process used to produce the prints yon
maention, I should say, us far a8 my expericnce of
lithographic and copperplate printing goes, that it
would be quite possible to print them upon woodl
from stone from transfers previously made from
copper plates, The wood (sycamore or maple)
having been procured of an even thinness through-
out, und also planed very smoothly, the seraper
of the lithographic press should b set to smit the
substance of the woml, and in pulling the im-
iression the putting down and lifting up of the
[u\'ur should be carefully nluui]m]ut.mr to obviate
breaking the stone.,  Articles bearing views of the
purticular locality are best known atb the more fre-
iquented secaside resorts, where’ they furnish an
inducement for the unlucky visitor to part with his
sparo cash in the purchase of them as mementoes
or presents for his womankind, Imitations also are
sold, which are simply prints mounted upon wood
mid varnished, amd for most purposes they are as
gonl as the real thing, If you do not posscss a
lithogzraphic press, perhaps you may appreciate thoe
u“jm;ll.:ri:lﬂ as guite within the limit of your powers.

Cylinder to Geneva Watch, ete. — Warci.
MAKER (Stoke).—To put in a eylinder see instrue-
tions given to CounNTiRy WATCIIJOBBER, on page
J2: tools required, a pair of turns, conieal pivot
file and burnisher, graver, and goauges, bow and
ferrule, wax for ferrunles, half resin and half
beeswax.,  To solder, muke a close fitting and
clean joint, use very little solder, and use pow-
dered borax for flux for all hard soldering joints ;
boil ont or let it stand a thime in a solution o
sulphurie acid, 1 part to 19 parts of water, then
polish off. To make silver solder, melt together 2
parts silver and 1 part brass wire: or a very easy-
running solder, but not so strong, may be made
from equal parts of silver and tin, melt the silver
lirst, Gold solder, 18 earat gold, 12 parts; silver,
J parts; brass wire, 1 part; for lower qualitics of
old articles use the same standard as the article
Lo be soldered, adding the same proportion of silver
and brass. 1 shouald strongly recommend all watch
and clock jobbers, professional or amatenr, to get
“Dritten’s Wateh amd Clock Maker’s Handbook,
Dictionary, and Guide,” price 5s., containing 334
pages of useful matter relating to nearly every-
thing in the trade, with a host of illustrations of
tools, cte.—A. B, C.

Bookbindingz.—J. T. H. (Inverness).—Papers on
bookbindinginthe orthodox way will appearshortly,
and from these you will learn how to make the nice
round back and straight edge that we sce on alle
books, from the professional binder,

Wire-thread Fret Saw.—.J. T. H. (Inverness).
—I can only repeat that the wire-thread fret saw is
not yet on sale in this country., Assoonasitissol
almlll be told of it, and will mention the fact in
“*sShop,”

Bird Stuffing, ete.— W. T. (MWaybole). — Taxi-
dermy will not be forgotten, but I can say no more
thin this at present,

Kaleidoscope. — Pica (O1d ﬂmm,itm:}. — The
first part of the deseription of the new kaleidoscope
is in my hands, and will soon see the light.

Parkesine.— J. B. (Oxon).—Parkesine, xylonite,
sr celluloid are identieal, and are made from nitro-
cellulose [Cya Hyg O4(NOg)s), more commonly known
as pyroxiline or *gun cotton,” which is cotton or
other celluloid substance treated with nitro-sul-
phuric acid which renders it soluble in wvarious
chemical agents, such as alcohol and other hydro-
carbons with or without eamphor oils, and in some
cases, gums and resins. This interesting substanco
was discovered by Mr. Alexander Parkes, of Bir-
mingham, who, more than forty yvears ago, being
impressed with the necessity for the introduction o
a substance to take the place of certain natural pro-
ductions, such as ivory, tortoiseshell, ete., set him-
self to discovery such a substitute, and with this
end in view, made many thousands of experi-
ments, till at length hisardent search was rewarded
h;.' the *‘epoch-making” discovery that by com-
bining gun cotton with various other substances he
could produce such anarticle as he had been so long
in quest of. In 1855 PParkes took out the first patent
but being at that time engaged with the firm of
Elkington, Mason, & Co., he was unable to give
his unremitting attention to the subject, and so it
was not till the London Jxhibition of 1862 that he
succeeded in gaining much attention to his product.
Though the specimens there exhibited were made
in a rough manner by himself without the suitable
applinnce used in the various trades, he received
the silver medal. By the time, however, of the
Paris Exhibition, 1867, the matter had made such
progress that his exhibit was jundged one of the
most remarkable specialities shown. Up to this
time no name had been given to the new product,
and in honour of the invention one of the Freuch
BIIIJEI'H called it ** Parkesine."” On his return the

arkesine Company, Limited, was formed, into
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which the inventor threw his patents and took com-
mon lot with the other shareholders. "The specula-
tion was not, however, a financial sucecess ; and its
collapse left poor Parkes minus his outlay of money
and his patent rights, and with nothing but the
medals he had gained in London and Paris, and the
satisfaction of knowing that he had been the dis-
coverer of what is admittedly one of the most im-
portant substances applicable tothe arts and manu-
factures ever discovered. A second company
followed the firat; and this latter was succeeded
by the present British 2 glunitu Company in
England, while the Celluloid Company tlourishes
in America. About ten years ago, Mr. Henry
Parkes, who has been associated with his brother
in most of the latter's inventions, took ont some 1m-
portant patents, and founded at Birmingham the
** British Celluloid Company,” butI am notinformed
as to its success or otherwise. Of course, the details
of the manufacture vary according to the purpose
to which the product is to be applied, and by proper
manipulation (mainly by variation of the solvent used
and any amount of pressure applied) any required
degree of hardness or flexibility can be secured. It
can be made, for instance, as hard as ivory, or in so
soft a condition as to be capable of being spread
in layers over textile fabrics, much in the same way
as paint is used. The product is waterproof, acid-
proof, and airproof, and may be made, if not fire-

roof, at least, non-inflammable. It can be worked
n the liquid, plastic, or solid state. It can be
pressed and stamped, planed, turned, sawn, carved,
woven into fabrics, and, as first seen, applied as a
varnish. It can be made tI'ELﬂEFIII'Ent or opaque, and
of any desired colour. I shall be glad to send any
further information at my command on learning
lrmur precise requirements ; but I have no doubt a
etter addressed Messrs. Alexander and Henry
Parkes, Inventors of Celluloid, Birmingham, would
reach the inventor himself, who would be able to
advise you fully.— R. W, S,

Enlarging Camera.—F. C, (Trefechan). — I do
not know what process you refer to. There are
many ways of making crayon enlargements, the
easiest of which is to make an enlargement on
bromide paper, and work it up with crayons. This
process isa mostly worked in black or sepia: but if
you want to use coloured cru.gﬂna. then you must
develop the image faintly on the paper, so that the
black tone may not spoil the colouring. Of course,
it requires considerable artistic skill to work up a
crayon enlargement and keep the likeness ; and,
unless you possess such skill, the result of your
labours will be disappointment, If you care to try
the experiment, you can make an enlargement on
Eastman’s A paper, develop well out, then sonk in
castor oil until quite transparent, and colour from
behind as in crystoleum. Use oil colonrs. A very

ood effect can be got this way with care. The
ens you mention would do qaite as well for enlarg-
ing from $-plate negatives.—G. Le B.

J_ﬂ.ﬂvurtlnammtt Pages. — GrRAHAM (Perth). —
Kindly see reply to Ad FINEM, in No. 16, page 253.
Pump and Pressure Gauge for Model
Engine.—W, N. (Birmingham).—1f the boiler of
iruur engine is only 7 in. long by 3 in. diameter, the
eed pump will be very tiny, and wiil very likely
cost you as much trduble as to make the whole
engine. You might make it ! in. diameter and }in.
stroke. I once had one, that worked, of 2 in.
ﬂmmut‘-alr; and about ¢in, stroke. It is useless to
fiddle ” over such a little thing, nevertheless I
send a sketch of mine used with a 1l-in. eylinder,
2-in. stroke. Fig. 1: A is the body, screwed and then

Fig. 1.—Force Pump and Eccentric for Model
Engine,

soft goldered into B, the valve-box; ¢, the plunger,
with an eye—the eccentric rod is first fitted, and
then the eyeis soldered in ; p, the gland with milled
rim,forscrewingu w:thﬂnﬁ-era iE,the delivery pipe
is also screwed and soldered in ; Fisthe auctinn,nnd
receives an india-rubber tube ; @ is the cap screwed
down on a bit of soft thread : it also acts as a pet
cock when slightly released to let out air. The
valve-box is drilled first, with three sizes of drills
the middle size being not less than the diameter of
plunger ; then make the small valve on the end of
a bit of brass rod, so that you can push it up the
hole and d it to its seat while the box is runnin

in the lathe. . The guide under the valve must fi

the hole of ¥ so as to keep it straight, and when
ground, it is to be filed with three sides, to form
passages for the water. Then turn the little stem
above the valve and cut it off. Now fit the upper
valve in the same way, making the guide come
within ¢ in. of the top of the lower valve, so as to
limit its lift.. It should lift about onec-eighth its
diameter, Bimilarly the capscrews down to within

1
about 4 in. of the upper valve. The most import-
mtthfn':inthgelit e pumps, as in large unga, is

to leave no pocket for air inside. Put the delivery
valve on the hig}lmﬁt point, then the air will be
driven out first. I have scen many sections of feed-
pumps in different papers I feel convinced wounld
grive endless trouble, if they worked at all. When
you havemade this pump, make a 1i-in. eylinder-
engine and apply it to that. It will keep it well sup-
plied. Youask, secondly, how to make a steam gauge,
Models of the size of yoursare not usually furnished
with one, and it would be difficult to make one
smuall enough of the ordinary deseription, and if you
could succeed it would probably be worth two or
three times as much as the boiler! Fig. 2 shows a
kind of steam gauge 1
made with some bits of
L-in. glass tube, o ver
little mercury, and abed-
room candle, when a boy
of seventeen., A,the tube,
held in the candle and F
rradually bent as seen;
the upper end was sealed
with a blowpipe made
wii.]‘i n.m:tltl.'uzz-.r1 iﬁ n[tl}nhu.
wmrtly closed ¥ being

Lel.d in the flame. The A A
bent end is slightly en-
larged to take a short C
length of india-rubber
tubing, which will do to
make the connection at
low pressures, especinlly
a8 you can casily renew
it if it swells. B is a bit
of board to which tube
is wired, and on which
divisions are marked.

A very small quantity of Fig. 2.—Mercurial Steam

mercury is introduced,
as shown; by warming Gauge for Model Engine.

the tube and then hold- :

ingr the mouth in the merecury you ean malke it suck
itin. When the mercury stands at a conve-
nient height, ¢ ¢, make the mark ¢ on the boardafter
first making sure the tube is cool ; then mark at D
the end of the hole in the tube. Now © represents
atmospheric pressure, say 151bs. above vacuuin,
Halve ¢, p, and you get ¥, which will be 30 1bs. from
vacuum, or 15 1bs, per square inch. Probably that
is as much as your boiler should carry, but you can
continue the subdivision, halving E, D at ¥, and
marking there 301bs. above the atmosphere, etc.,
ete.—F. A. M.

Damp Floor in Fowl House.—T. G. L.—Fowl
houses will be dealt with if opportunity offers, and
the subject is in demand., It is a diflicult matter to
determine, without secing the place, why the floor
of your house is always damp, althongh the roof
is perfectly water-tight. Perhaps as good a plan
as any to overcome this drawback would be to dig
out the earth to the depth of 12in. or 18in., and fill
up with brick-bats and coarse gravel, with fine
gravel and cinder ashes on the top. This would
afford means of drainage if the soil is naturally
damp. Give your fowls plenty of old lime if you
can get it.  Calcined oyster shells, beaten to frrtr.{-
ments, and sand, especially sea sand, are also useful.

~ Basket Making.—J. T. H. (Inverness). — Yes,
instructions will be given on basket making ; but I
have not yet succeeded in getting hold of a literary
basket maker who can write on his trade.

IIIL.—QUESTIONS SUBMITTED TO CORRESPONDENTS,

Insurance of Workman's Tools.—J. K. (Ozx-
Jord) writes: — ** I am writing to ask you whether
you could tell me (a journeyman cabinet maker), or
find out through Wonik, if there is an insurance
office anywhere to insure tools lkept at a workshop.
I have tried to insure my tools in other offices, but
have failed. I hope this is not out of the range of
your column for ‘Shop.'"

Tools.—G. P. (Edgeley) writes :—" AN AMATEUR
would be glad to be advised what tools (carpenter-
ing) to get to commence, 8o as not to get too many,
nor go to great expense, and where best can be got
at lowest cost— say, for building grecuhouse, ete.”

Moulders' Pattern Making Tools. — E, R,
(Halifax) would be glad if some reader wonld,
through the agency of your paper, WoRK, give him
a list of tools that are used, and the cost of each, in
moulders’ pattern making.

Walking Sticlc.—G. W. M. (Westbourne Park)
writes :—**Can any reader of WORK give me the
name of a London turner who would supply me
with a lignum vite walking stick #”

Blue Prints. — ProTo (Chester) writes: — “1I
have been much pleased with the instructions for
preparing the sensitised paper for taking blue
prints, and have succeeded in taking some fine
copies, There is, I believe, a process for taking
copies of engineering tracings, giving a black line
on a white ground, the bath being gallic acid.
Would any reader of WoRkK kindly give me the
mixture and the proportion for preparing the sensi-
tised paper for this process "

Finishing Brass.—S. H. D. (Newtfown) writes :—
*“*Could any brother reader of this valuable paper
inform me as to what method is pursued to put
that finish on brasswork so that when it is handled
it does not tarnish #”

Removing Ink Stains. — LITTLETON (Wor-
cester) writes :—'' Will a reader kindly say how best
to remove ink stains 1"
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Trade. Notes and Memoranda,

S

IN 1892—the anniversary of the discove
America—the United States will hold a ngd?:
Kxhibition. Workers should prepare.

A DISCOVERY has been made in America, of a
chemical compound from which light, heat, and
power are obtainable at small cost,

GERMANY is going ahead in a movement to
explore the submarine flora and fauna of the ocean.
Attention is first to be directed to the east coast of
Greenland.

e e e

e —————
IMPORTANT PRIZE COMPETITION.

Tue Fditor of Wonrk has the pleasure to offer
his readers Prizes to the value of

THREE GUINEAS,
to be distributed for Competition for Designs for
a small Bookcase, to coutain the Volumes of
CASSELL’S NATIONAL LIBRARY,

Finst Prize ..., One Guinea and a Half,
SecoNp I’rize... One Guinea.

Tumwp I'mize ... Half a Guinea,

Full particulars of the Scheme will be found
in WORK No. 17, page 254.

WORK

ia published at La Delle Sauvage, Ludpats Iill, London, ai
b &' clock every Wednesday morwing, and should be oblainable every-
where throughowt the United Avigdom en Friday at the lutest,

TERMS OF SUBSCIRIPTION.

8 montheg, free by post .« 18, Bl

g monlhs, <+ 58. 8d.

12 nuumthes, " “h - «« GA. 84,
Postnl Orders or Post OMea Orders payahle at the General

IPost Olllee, Loudon, to CARBSELL and CoMPAXY, Limited.

(1] ik

TERMS FOIL TIIE ISKEERTION OF ADVERTISEMENTS 1IN EACH
WERKLY IssUR.

£ s d
One Page - = = = = = a =1200
Hnlf Pagre =« - = = &« = = = B100
Quarter Page = =« = = « = = 212 8
Fiehthofn Pagn - = . = s = o 18
One-sixteenthofaPages = = =« « « 1 00
1u Column, per inch - - - - - « 010 0

Prominent Mositions, or a series of insertionas,
by special arrangemncnt.

Small prepaid Advertisements, such as Sltuations Wanted,
Exchunge, ote., Twenty Worde or lees, One shilling, and Une
Penny per Word extra if over Twenty.

#yu® Advertisecments ghould reach the OfMce fourtcen
days in ndvaunce of the date of issue.

SALE.

Cyclists.,—Use * Graphine” on your chains ; no grease,
will not hold dust; 8 stamps, free.—~WoLFF and Sonw,
Falcon Pencil Works, Battersea, S.W. [t r

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

Your Name, Sir7—A complete Font of Rubber
Type, consisting of two alphabets, with box, ink, pad, and
holder, post free, 1s. 6d. ; extra alphabets, 6d. per set.—
E. C. PreEsTrinGE, Manufacturer, Cumberland Street,

Bristol. [6R
The “Era"” Pocket Printer, Regd., prints any-
thing ; supersedes stencils ; post free, 1s. 6d.—F. BowpiTcH,
g \&aldu Road, Kensal Green, London, [or
Cabinet Portraits from any photograph. Six sent
post free for 3s5. 6d. Onginal returned uninjured.—HRXRY
Bros., The Spot Studio, Derby. [14®
Unbleached Violin Strings. —Yellow but duable,
Six for 12 stamps. Tone perfect ; strength marvellons.—
CrAvVEN, 39, Jamaica Road, S.E. [15R
Waterproof Liguid Glue.—The New Glue Com-
pany, Shipley, Yorkshire, manufacture the New ** Water

Glue.” Tins, 6d. and 1s.; by post, 8d. and 16d. ; or all
ironmongers. - _ [16 R
“Water Glue,” for cabinet makers, joiners, yacht

and canoe builders, all amateur and domestic use. Liquid
thoroughly damp-proof and waterproof. [17R

Powerful Miniature Shocking Coil and
Battery.—Carried in waistcoat pocket. Ccmplete In-
structions for making, gd.—BELDAIR, 25, Livingstone Road,

Bath. [18

Patterns.—ico Fretwork, 100 Repoussé, 200 Turning,
300 Stencils, 1s. each parcel, Catalogue, 700 Engravings,
3d.—CoLrins, Summerlay’s Place, Lath, l2s

Stencils, 100, large, working size, ready for cutting, 5s.
Samples post free. 12 cut Stencils, 2s.—CoLLINS, Sum-
merlay's Place, Hath. [35

Dancer's Micro-Photos.—Sample and list, soo, post
free, 1s. 2d.—82, Heywood Street, Moss Side, Manchester.

45
Genuine Receipts.—Ebony French Pnlishilﬂngh

Enamel Paint, stand hot water; Concentrated iquid
Dryers, 1s. 1d. each, three for 2s. 1d.—Bicway, Whitefield,
Manchester, [ss
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ADVERTISEMENTS.

R%: MELHUISH & SONS,

FETTER LANE, LONDON, E.C.

Prize Medal for excelience of

..-.I- \I- - I- A N ..'.."llll i

For all Workers in Meétals, aliso Joiners,
Wood Carvers, ctc.
WE HOLD THE MOST COMPLETE STOCK IN THIS COUNTRY.

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

Our Saws, made from Extra Cast
Steel, specially for the purpose, tem-
pered and ground by machinery,
acccurately tapered [rom tooth 1o
back, and from heel to point, will
work easy, with least possible **sett.”

OUR FAMOUS

I HAND-SAWS,

As ILLUSTRATION,

S I6in. 20in. 24 in. 26 in,
3/6 4l- 4l9 5/-
BRASS BACK TENON do.
8 in, 10 in. 12 in, 14 in.
3/9 4/- 4/6 5/3

All Carriage Free.

Our Tools eannot be
excelled.
See Quality, also Price.

"‘1; T

S

S\ R0 MELHUISH & SONS,

r."f
i\ 85-87, FETTER LANE,
SR LONDON.

SCIENTIFIC & ELECTRICAL MATERIALS.

IMMENSE STOCK of Appliances and Materials for Construction of

Electric, Optical, and Scientific Apparatus.
ELECTRIC BELLS, INDICATORS, WIRES, TER-
MINALS, CARBONS, BATTERIES
LENSES, AND FITTINGS.
Llectrie Catalogue,

I'hotographic Camneras,
L enses, Stands, Sensitised Paper
and Dry FPlates. New Patent Anercid
Earcmeters and Thermometers.  Electric Light.
Every New Invention or Appliance. Buy of the Actual
Manufacturers, and get full Scientific Knowledge, and Save all
Intermediate Profits. Send for ILLUSTRATED CATALOGUES of any
branch of SCIENCE=-A GUIDE TO HUYERF.—-—:DALE‘ 26, LUDGATE HILL, E.C.

PATENTS,

DESIGNS, AND TRADE MARKS.

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

ATTENDS TO ALL BUSINESS RELATING TO

PATENTS, DESIGNS, and TRADE MARKS.

ATTENDANCE IN ~4yE PROVINCES. Please mention this Paper when applying.
e R

TEL. ADDRESS :
APPLICANT,

London.

ESTARBLISHED 1861.

BIREKEBECK BANIK,

Southampton Buildinge, Chancery Lane, London,

THREE per CENT. INTEREST allowed on DE-
POSITS, repavable on demand,
TWO per CENT. INTEREST on CURRENT

ACCOUNTS calculated on the mi.nimummuulhl}r h-‘ll.lnl'lt:l:!i,
when not drawn below £ roo,

STOCKS, SHARES, and ANNUITIES Purchased
and Sold.

OW TO PURCHASE A HOUSE FOR TwWO
GUINEAS PER MONTH or A PLOT OF 1LAND FOR
Fl‘hrl‘: 1|I'Iltlu.r.ll""-lr-“‘r | ol B £ .,"I-"l..l"ir-r:lil wills ||':L|]1r'li|_|‘[['l }pa,‘,.

session,  Apple at the Othice of the BIRKBECK FREERULD LAND
SOCIETY, as above,
The BIKAhBELK ALMANACK, with !l particulars, post free

o application. FRANCIS RAVENSCROFT, Manayer,

LENSES, SHUTTERS, TRIPODS, &c.

HUMPHRIES' CAMERAS, 1889.

Compiled under the authority of

Every movement best workmanship. Highly
finished ; low price. Illustrated Lists free. —
W. H. HUMPHRIES, Photograplic Apparatus
Manufacturer, 116, Highbury Hill, Loudon, N,
Factory, 70, Elfort Road, Drayton Park, N,

TO INVENTORS.

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

RAYNOR & CASSELL, Patent Agents.

17 CHANCERY LLANE, LONDON, EC

CECTY HARNESS
ELECTROPATHIC. BELT

ik

LUMBAGO

Mr. J. B. CARNE, Station Master L. B. & S, C.Ry.. §
B Claphamn Junction Station, S.W., writes: — "/ Aave B
B cerived preal benefit from wearing your Eleciro- N
W Pathic Bell. The Lumbapro and pains in my dack B
LR Fave both ceased.” T h
g Cuaranteed to generate a milu continuous current of
Electricity, which speedily cures all Disorders of the [
84 I~erves, Stomach, Liver and Kidneys. Thousands of
g Testuimonials, IPamphlet & Adviee Mrce on §

g4 application to Mr. C. IB. lInrness, Cons/t
g Ldectrician, the Medieal Battery Co, Ltd.

Only Address,

LONDON, W. .'
i 52, OXFORD ST, 8

ol Uall to=day,ilfpossible. or write nt onee

MELLIN'S FOOD

\2 For Infants and Invalids.
RS X NOT FARINACEOUS. Rich in Flesh, Nerve, Brain,
@ and Bone Formers.

A IT is a fact that farinaceous foods cannot be digested by Infants. This is
the only food in which the starch has been wholly changed into

soluble substances, which can at once be converted in the body into living
blood. This remarkable result is attained outside the body, by imitating exactly, in
the process of manufacture, the natural conditions of healthy and perfect digestion,

MELLIN'S FOOD has been examined physiologically by the highest Medical
Authorities, and tested chemically by the most distinguished Analysts, and has always
been classed by them A 1, It has gained many awards of the highest merit at Public
Exhikitions.

No Food in the market can show such a vast collection of dend-/fde testimonials, and
many of these allude in an emotional vet sincere manner to the fact that “MELLIN'S
FOOD has saved Baby from Death.”

USED IN ALL CHILDREN'S HOSPITALS.

Prospectus, Famphlet and Sample, post free on application to the Inventor
and Manwjacturer,

G. MELLIN, Mariborough Works, Stafford St., Peckham, London, S.E.

Now READY, price &8s,

THE YEAR-BOOK OF COMMERCE. an Annual Statistical

CASSELL & COMPANY, Lintep, Lu sate Hill, London.

NEW MANUAL FOR BUSINESS MEN.

Volume of Reference, showing the Movement of the Foreizn Trade and General Eco-
the LONDON CHAMBER OF COMMERCE, and edited by KEnric B. MURRAY.

nomic Position of the Leading Countries of the World.

New Copyright Volume in Cassell’s National Library.

.NGT!C'E.-—B}' the kind permission of the Author, ‘““The Visions of I:ngla.ud,” by Francis Turner Palgrave, ZLdifor of
“Zhe Golden Treasury of English Songs and Lyrics, will be issued as Vol. 193 of

Vol
192. King Henry VI. Part III. By SHAKESPEARE.
191. Rasselas. By SAMUEL JOHNSON.

190. Dialogues of the Dead. By LorD LYTTELTON.
189. King Henry VI. Part II. By SHAKESPEARE.

188. Letters on Sweden and Norway. By MArRY WOLLSTONE-
CRAFT,.

187. Table Talk and other Poems. By Cowrkk.

THE ATHENAEUM says :—‘‘ CASSELL’S NATIONAL LIBRARY is a wonderful bargain at threepence.

by any of our publishers during the last quarter of a century.”

b ) | ]
C&SSE“ S Natlonal Ll brary, ready Sept. 2nd, price 3d.; or in cloth, 6d.

Vol.
186. Tales from the Decameron. By Giovanni Boccaccro.

185. King Henry VI, Part I, By SHAKESPEARE.
184. Essays Civil and Moral. DBy Francis BacoN.

183. Third Voyage for the Discovery of the North-West
Passage. By Capt. W. E. Parry, R.N,, F.R.S.

182. Utopia. By Sir TiuoMAs MORE.
No greater feat has been accomplished

CASSELL & COMPANY, LiMiTED, Ludgate Hill, London,
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THE DRAYTON.— Most compact. .
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jinvﬂs « Vites = Horges

Sce our Small Forpz:, t» Stend on a Ben: i,
. Lﬂ*r}l ES and F"]\[GINEERS ’I’OOLS

Sev:r_l Slightly Enued Liathe Books, 2s., post free.

MORTISING, BURING 3 AND = CIRCULAR SAWING

| S22 cur new Dovelzil Cu“'_rr Jor use on ary Circ: ST, Srezl economiser of time.)

BRITARNRTINIA co ) LARGE STOCK AT
Makers to the British Government. j IOO i-:oundgdlfeh ":Eﬁndﬁ

ALL LETTER BRITANNIA CO., COLCHESTER. TERMS—-CASH OR HIHE PURCHASE.

J. H. SI&I\ NER & CO., EAST DER EHAM, NORFOLK,
Manufacturers a.nd Importers of PhOtDﬂ'I aphlc Apparatus and Fretwork Materials.

Tl

i :- ‘-T'-}:.r i ""—“".- I: I1a, = \.-..':.'_,"_'..'::. 5 ...:-_"- Eil==E¥ohy I.D Lo mane-acture of Tlnlbfr lnrd'* qﬂ!rl'ﬂ'q and Pfﬂlllﬂ:y Hl'{f! rﬂrfr'”ﬂ 'ﬂ-bﬂu-
e ' Promogripl = Apoarasis of eve: r GesCriziiag, trom the .;'.-;:-.;-;;: to ine Two Adcres near Railway Station,
st eXT=nsve
: loe Lriccas is simplic 32, Fellosressices supplied wish ¢ach set
= I. H. 5. & CO. k2ep regularly in stock aboet 120,000 E i : 2
: 36  The EEDPEE Camera Set. 36 FEET OF FRETWOOD, =i ol spy, veheers, oo Po0 DEsign, No. 102,
Complete. consisting of a Pol'shed Makozany Siilinz Belows, .nlare &c, besites a ve =ry arge quatiity of Logs. Flacks, a~d
, Lazest £ photognish fullsize carte-ie-ris.tes, with Focwgss * mcrsern 3iaards I W, So, and 200, m
3 i_r'-.'{ - :'_':I 133arrt T :-_-_—'_5. i,_'_-.:_" !ﬂ_‘"_;r‘:.__ : S ¢ :'_':- = 1 E- '1": r“msm DEEIE'HS Iﬂr rrﬂtwﬂrk wn‘ﬂd
Salotizes, Packe: of Diry Plizss, a2 Y Jascru-siers, era! VB2 ANy Ata- ﬂarvi-:g-, €EC.y Lsiles an in izise Stk of Juizers'
[ teur 1D tike a good Photogtaph Frice 3a. I:ﬂ_ wE securely pa.asd Ly {0l Chests, Fretwork Outfits. Drils _..:I*ra.r.':.-:s. Hand
: Parcel Poaz, 45, v : ani Trealle Machines, Saw Bladses, ac. &c.
Ll
. 76 Complete Protographic Outfit. 75 Specialities for 1888 & 1889.—Baoks of New
e ik L':_;..-'.H._{.E_._"_'."' Ea-,_-_F_ﬂ- "l,._ ‘:--:T 35 aboy ;s g3lsn 1_:‘.'..-:1'- E"'E' i g FE I‘_‘.T.Ilnlll"\.hh‘ « Ll -_u;; 2 l_Jrg:th‘hEl:tS‘
fi “I' , ':.'=.L:.._:":_.-_"1-.-?-}.’-.5: ARATU S comssrimr af lHarda t Printic s Fro= s -~ 2 € ;_".'._..:-_ Sineels Cf -!-'-'-I'fi—iﬂa re
. : Frarie, with Brass Soric g Fa.z, Se ol Aituminsed Pager., (21d ELi.Qfale }'1':'---_1'- :"‘-'- & ok of W »d Canving Designs,
5y Lamnr Sal e Lor 5 5 Maxis, C r Mosnpss wirh C.a%a ning 1a Pattern 4,_:'_1: 5 ; T:'-:é-_- are al vew Patterns,
; ! A < Tpete Ipnsr. A ling T Stand and Foesga Bt sl m oany cother form, and would, if soid separately,
J .\_ ieg Cloth, Frice 7s, 6d. Secuce ked, vost free, 88,64 | a4 ¢t three or four :_"::_4:-5 taz amouet ¢charg=d, Fretworker's
‘ \ PfAle wocd Caee, with Dz ged Ll azd leatter srag, a5 i Lustrasion,  Hwdbook aad 1"* "RSLip Luide. price 1. New Desigrs,
Era. . Al Patterus greatlv reducelins price,
Every Set is :1.--.-‘...;.- exizmel leisre beins semt -ur, and
gudrantced 1 lem wiriing o1 ler, Enmplnta rratwnrk Dutnt. smprising :m"_h
= teel Frime, 23 Sawg 13-. iz 4T3 ' with sufficien

W »>d, gratis), acd 1s 1-; ib»:k oa Fretwe r]ur.:,
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N. B —1F Appamtus coes not give satisfaction, plined
4 wl, carmage pad, 32 fee: Assorted Plased Fret-
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and is returned uninjured within three days of
receipt, we guarantee to refund purchase money.
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pecial Fretwork Desizn, in commemoratisn of Her
Majesty's Juoues, size, 35 :a by %io., Lrce 25, ad,

J H ssrmzn & Co.. uq’nmm '
haEFﬂLI. Catalogue of Michines, Nesirne, Wood, Took, &c.. with
o2 H""-- esie Agen: for Londun—T. M *THERSILL, several Huzdred Tlustratiors, 3ad told I strocticns fop “.‘ Wall Bracket,

Price 5d4.
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OFFICIAL [LLUSTRATED RAILWAY GUIDES.

Gold Medals Awarded t:; our Customers.

‘JIEH Published, w_.iﬁ 33 List (cancelling No :|l Price 18. each; post free, 15. 3d.; or cloth, 2s. each; post free, 28. 3d.
of aterals ‘*r._‘: i "'r l;r-:iw‘h:. Carv . i : -
i [luaxE" and Paintinz, with many new llusira: ns V/ith choice Illustrations on nearly every page, Official
3% Ings), price :-‘.‘.. r Ma les or =
LLL.JL St Dave De2n greatly r-:::‘*-:]. E"F;xh'i:. ek Mapa, PIE..HE, &ce. &E'
MNow readw, Ins:n..*:ﬁ:.::'" ‘:1 the Art of "r‘fﬂ d 1 7
Carving, for the Guiiance of Bosnos, o2, cee. | L01€ South Eastern Railway. Nzow zeady.

& o

HENRY ZTILLES & €O., 26 & 24, L";m: :‘” r-:. ::uru J;.:; F G’I‘B&E gEfSterﬂ Rallway Revised Ed:tion.
Ready Shkortly.

Cassell's ‘Classified Catalogue containing

particulars of upwards of ONE THOUSAND VOLUMES Dub: e London eand Harth Western | London and Socuth Western
Messrs. CasseELL & Coa: 'ANY, ranging in price E.b.h,.t PR -t N2 Railway. Exlurged and FReised, Railway.
THREEPENCE TO FIFTT." GUINEAS, London. Brighton and South f Midland Railway. Rerised.

will be sent on request fo5f free £ any addres:. | Coast Raiiway. Great Northern Railway.
CASSELL & CIW\IP-\'\"[ LisiteD, L: ndrate Hill, London, CASSELL & COMPANY, LixuteED, Ludzale All, London.

ASPINALL’S ENAMEL.

COLOURS—EXQUISITE. SURFACE—LIKE PORCELAIN.

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

FOB ALL SURFACES OF WICKER, WOOD, METAL, BLASS EARTHENWARE, CHINA, &

: “*Simply PEI‘fEEtani”—?ﬁa Quzen.
Made in over 100 Colours. Sold in Tins, 41d., 1s. 3d., and 2s. 6d. For Baths (to resist Hot

Water), 1s. 6d. and 3s. Post free, 7d., 1s. 6d., 3s.; 1s. 9d. and 3s. 6d.
READY FOR USE. A CHILD CAN APPLY IT.

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

Telegrams —EDWARD ASPINALL LONDON. COLOUR CARDS FREE.
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