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THREE USEFUL GARDEN CHAIRS. 
BY 0. LE BRUN. 

A H MUfOCK CHAIR- A FOLDING RECLL'liNG CHAIR 
- A F IXED R ECLINING CI:IAI!i. 

ALTHOUGH summer is almost over, yet out-
door lije is still so very pleasant it ma.y be 
useful to give a brief description of three very 
simply made articles, that will well repay the 
trouble of making in the pleasure to be de­
r ived from th eir use in the garden or on the 
lawn during the fine days t hat are yet to 
come. Two (Figs. 1 and 2) are in general use 
in the eastern States of America, but I have 
never seen them in this country, although 
foldin~ chairs of a similar nature are common 
-enougn. The material used should be good 
s traight grained ash or oak, free from knots, 
.as the toughness of these woods allows of 
good strength 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 de~irable, 
it' the worker is not afraid of the hard work 
-of the rip saw, to select a board of the 
req nisite thickness and cut out the various 
pieces to the sizes required, as there is 
:always so much more satisfaction from the 
reflection that the whole of the work i~ your 
own. 

To begin with the hammock chair, as 
.shown in Fig. 1, the pieces required for its 
.construction ar~ as follows :-

Two pieces for sides -of back, 2 ft. 4 in. ; 
two pieces for sides of seat, 1 ft. 2 in. ; two 
pieces for arms, 11 in. ; ' two connecting ~~ 
pieces u nder sent, 9 in. ; two front legs, 1 ft. 
..5 in. ; two upright pieces at front of arms, 
1 ft.(· two J?ieces for ends of foot-rest, 6 in. ; 
one ront ptece for foot-rest, 1 ft. 6 in. 

All the foregoino- pieces are 1} in. wide 
and i- in. thick, and'besides them there '~ill 
;also be required t hree rails, 1 ft. 4 in. in 

. -

Fig. 1.-Hammock Chair. 
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length. These rails may be either turned in 
a. lathe or rounded with a plane, whichever 
way is the mol:it convenient, and should be 
1 in. in dinmetet·; t hey a re shou ldered at 
t he ends and a square tenon cut on them, in 
which put two saw cuts for wedging up. 
These rails are not, when finished, all of the 
snme length, the front one at the edge of 
the seat being shouldered. 1 ~ in. shorter than 
the other two, the reason for wluclt will at 
once be apparent by examining the illustra­
tion. The two longer rails are mortised. 
into the side pieces at A and B. A fourth 
rail is necesgary ; it is placed at the foot of 
the legs, going through the pieces that sup­
port the foot-rest, and preventingtheirfalling 
down from the horizontal position by its 
projecting ends bearing against the foot or 
the legs, c. This piece is ~ in. in diameter . 

Tht: wood for the chair framing (with t he 
exception of the rai Is described) is planed 
up all round. and the ends of each piece 
rounded to a half circle; ~in. holes are then 
bored to recei Ye the rivets that hold the 
chair together, the position of which holes 
can be ascertained Ly a reference to t he 
drawing. The ri,·ets used are of copper and 
ha\'e a washer on each end. Insert them 
from the outside and rh·et the ends over 
the washer on the inside of the framing with 
a smnll hammer; put in the rails with glue 
and weuge up ti~htly, then the chair is ready 
for coYering. 'fho cloth u..c:;ecl for covering 
may be of any :-~trong material-canvas will 
do, or a piece of stair cat·pet can be utilised, 
if handy. 

A hanging bar. 2 ft. 3 in. long and 1} in . 
in diameter, is now made from wbicll to 
su~pend the chair, which is hung from it by 
sash cord, which should be of the best 
quality procurable, and is attached t o the 
chnir framing by boring holes at the posi­
tions shown, anJ, after passing the cord 
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F.l&'. I .-Fixed Recllnlng Chair. Ftr. 4.- Entarr ed Sketch ot Loops 1n Fig. 3. Fig. 3.- Foldtng Recttntng Chair, 
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through, knotting the ends. The cross-bar 
ma.y now be hung from the branch of a tree, 
or any other suitable support, by means of 
the arrangement shown, in which one ~d 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 furniture, which takes 
the form of a reclining chair, and the. labour 
of making, which is not greater than that 
involved in the construction of the piece of 
work just finished. 

F or this chair then 've require :-Two 
piecel'l for sides, 4 ft. 2 in. ; two pieces for 
sides, 3 ft.; two pieces for seat sides, * 1 ft. 
6 in. by 1 in. by 1 in. ; two back legs, 2 ft. ; 
two seat rails, • 1 f t. 4 in. by l in. by 1 in. ; 
t h ree· turned rails, 1 ft. 4 in. · 

The scantling of these pieces (with the ex­
ception of those marked thus •, which are 
It in ... squar~) is }~e same.z. a.s in the pre­
VIous JOb, YlZ., 12 m. by :> m. ; they are 
planed up and rounded at the euds, 
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 to~ether by means of mortising 
and tenorung, 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 i in. shorter than the other two 
between · the tenons. A visit to a. black­
~Jmith 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 
:l in. round iron, and are secured to the legs 
by i 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 
t 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, th.e length from the centre of 
the rivet hole to the inside of t he closed end 
being 2t in. The cha.ir is covered, in the same 
manner 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 polished before beina 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 
so. 

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, a.nd the 
hammock chair can be slung up, .in fair 
weather, to any suitable part of tlie ship's 
rigging; in fact, an amateur carpenter of 
my own acquaintance ma.de two of these 
very a.rticl~ recently for aladyffriend of his 
who was gomg to New Zealand in a sailina 
ship from London, and kas just received : 
letter in which the writer expresses much 
gratitude for the comfort afforded during 
the voyage by the use of his very suitable 
presents. 

&th chairs can be set to any required 
angle. and one can either sit upright, recline, 
or lie, with much ease and comfort. 

There is another and very simple form of 
chair, of which a dtawing is given at Fig. 2. 
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Ash, elm, or any tough light wood will do 
to make it. The framing, with the excep­
tion of the rails, is cut out of t in. board, 
and planed up all round. The following are 
the lengths of the various pieces required, 
which are It in. wide :-Two back legs, 
4 ft. 9 in. ; two front legs, 2 ft. ; two sides 
for seat, 1 ft. 6 in. ; and two arms cut to a 
~egment of a circle. Three rails are also re­
quiredj they can be either turned, or rounded 
with a plane. The framing is halved ar1d 
screwed together, and the r:t.ils mortised 
through the sides. The covering of the 
seat and :back may be of cam·as, but a 
piece of light-coloured carpeting is more 
pleasing to the eye. This chair is a fLxture, 
and cannot fold up. This renders it not quite 
so portable as the other two described; but 
it has the advantage of being easily made, 
and requires no great skill to put it together, 
while its appearance, when nicely polished 
or varnished, is quite as pleasing as either of 
the others, and it excels them ~ the matter 
of rigidity. 

SOLDERING I~ REPAIRS OF SHEET 
METAL UTEXSILS. 

BY R. ALEX.""~DER. 

TEA PoT-Tt~ TEA KETTLR-Ino~ TEA KETTLE­
CoPPER TE.-\ KETTLE-SOLDERI~G SoFT l\I ET.ll 
-SoLDERL'\G Zl~c-GaLY.A~>s~o:o IRo::-<. 

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. 25 7). 
Let us suppose, for example, that we have the 
following articles brought us to repair-tin 
t e.a. pot, tin tea kettle, coffee pot, saucepan, 
iron tea kettle, copper tea kettle. The first 
thing is to examme them, and find out 
what is the matter with them; on holding 
the tea pot up to the light and looking io 
the top a. small .Pin hole is seen in the 
bottom ; we put 1t down that that is the 
faulty place, make a ring round it with a 
bradawl 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 is discoverable. ·so it must be t ried 
with water ; we then find that the water 
oozes out at the side of the spout ; mark 
it with the bradawl, and t ry coffee pot. On 
treating this in the same manner, nothing 
seems w rong 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 H in. long at the 
an~le where the bottom and-sides meet. 

Tea Pot.-Now~to remedy these defects. 
Take the tea pot and, with a scrapin~ knife, 
scrnne a. clean place round the pm hole 
about the size of a sixpence. While men­
tioning the scraping knife, I may as well 
say that aft old razor driven into a file 
handle makes about th~ best scraper you 
ca.n have, though for some things a more 
pointed one is required, but for all ordi­
nary work the razor will be found suffi­
cient. H ave all your soldering tackle handy, 
iron, solder, spirit.s, spirit brush, and piece 
of solder ; heat the- iron, hold the t ea 
pot in the left hand, dip the S.P,irit brush in 
the spirits, rap it against the stdes of the jar· 
to remove superfluous liquid, and apply a 
little to the place you are going to solder. 
Then ta.ke the iron, dip it in the spirits 

to c1ean it, ~pply !t to the pie~e of solder, 
and try to p1ck a httle up wtth 1t; you will 
probably find this a little difficult at first 
the solder seeming to take a delight i~ 
running all over the bench instead of clin!cina 
to the iron. The way to do• it is this :-Hold 
the iron in a nearly horizontal position, and 
in .applying i~ to ~he S?lder, do not dtg th~ 
pomt of the uon mto 1t, but lay the side of 
the iron on it lightly near the point and 
~raw the iron tow~rd you; then, l~eeping the 
uon a-s near honzontal as posstble, bring 
the point of it with the solder it has picked 
up to the hole in the bottom of the tea pot. 
As it 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 it. Take the iron away, and allow t he 
metal to cool (blowing on it will accelerate 
the cooling), and the tea pot is done. Try 
with water to make sure that it is sound. 

Tin TeaK ettle.-The next job is the tin tea. 
kettle. A few words will suffice for thi'- Dry 
it thoroughly, scrape it well a little farther 
each way than the leak extends, hold it in 
the most suitablepositionforsoldering, which 
will be on its side, spirit it and solder as 
just described, laying the angle of the iron 
in 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 an4 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. .l\Iost 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 10 in. 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 S).Jots. When sufficiently 
clean, apply the sp1rits as before mentioned; 
heat t he iron to a good heat1 apply tpe 
solder by holding a strip of it m one hand · 
and melting a little on vrith the iron held 
in the other:; holding the kettle with your 
body against the bench, draw the iron rormd 
the spout and the solder will follo,w. Let the 
iron rest on the work, as it must be got 
hot before the solder will tmite to it pro­
perly ; a strong j ob cannot be made unless 
the parts to be united are as h9t as the 
metal that is to unite them. For example, 
supposing the kettle we are just supposed 
to have done had been coated with fur 
to the depth of . half an inch all over the 
inside, you would have f{)und that you 
could not have got it hot enough for the 
solder to flow freely, on accouiit of the wet 
fur robbing the heat from the iron as fast 
as it was cCimmunicated 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 iur was 
cleaned out the difference wo~ 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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haTing only a small hole in the bottom, ~ay 
be treated the same as the tea pot, espec1ally 
if a small one and of little value; but a 
better and a more worpnanlike way will be 
to put a piece oh 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 t he saucepan should be 
left on t he fire without any water, the 
Qatch would melt otf as easily as the solder. 
But as a. patch looks hetter and the custo­
mer will be better ple:lSed, let us pnt 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 ~rad­
awl, scrape clean all the inside of the square 
thus marked, and ~ of an inch all rounir the 
outsid~of it ; or in other words, if the patch 
is 1 in.- square scrape a clearr place l ! in. 
square. If the saucepan is in good condition 
and scrapes nice and clean, it will be ready 
to solder ; but in case the bottom is eaten by 
fire and rust it is difficult to get clP.an, and 
after scraping and cleaning it a.s well as you 
cant you must " tin" it to make sure of the 
S?laer flowing under ~be J?atch. T9 do. this, 
siDlply n1,b the soldermg uon over It w1th a 
little solder, applying spirits to make it tin 
easily. When this is done, lay the patch on 
and solder it , drawing the iron first round 
the edges ancl 'then a ll over itl holding the 
patch down wi.th soiQething 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 t ea kettles, 

. cotfue ·pots, · tish kettles, etc. With the 
exception that a large patch need not be 
sweated a.ll over, but Simply soldered all 
round the edge of the piece, lettin~ the iron 
rest mainly on the piece that 1s put on 

1 
rather than on the article, this is to draw 
tbe metal underneath. 

Copper Kettle.-The next and last ex­
ample of the batch we are at present con­
sidering ·is the copper kettle. T his, as 
we have seen, is supposed to be cracked 
along the. edge of t he bottom about l..} 
inch. This must be repaired by putting 
a pa.tch on t he. 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 tbe crack, scrape up the 

' side i an inch in the same manner, tin the 
place~ as describe4 preViously i!l speaking 
of t he saucepan ; now take a piece of t hin 
copper lt in. by 1 in., clean· it both sides 
e.nd tin one aide with the soldering iron, it 
will tlien be ready to put on. I always fix 
such a job as this in the vice by the handle, 
aa that leave.a the bands at l iberty, and place 
the piece of copper, tinned side down, on the 
bottom of the k ettle, leaving about i of an 
inch overlapping to turn ·up on the side. 
Bolder t l).e piece on to t he bottom, cut the 
cwerla.pping piece to the same sweep as the 
eide11, and w1th a light hamm·er rap it close 
up to the side, and then solder round that 
p&rt ; clean o.ft' any superfiuous metal that 
may have run on to the patch with a·file or 
10raper, and if t hought necesaa.ry, colour the 
IIQid6r with a little solution of sulphate of 
eo{'P.ver, more commonly known as blue 
• tnol br b~tone. Crush a emall crystal of 
tM aulp~ dip a amall bl'U!h (not the spirit 
lnlb) in 1r&ter, and with it touch the 
..... ~ ault>hate &nd then draw the brush 

~L.101der; thia will give it a co~IJ.er taar. .,.t, of eo11rae not laating. The 
Jobt that Ina.ve deacrioed will 

serve as a model for all of o. simila r cla-ss. 
In fact, if I were to desc1·iLe fi fty such jobs, 
they would all amount to the same thing, 
that to make a &oocl 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 tinned 
and cleaned1 and t he solder all right, every­
thing else 1s sure t o he, always supposing 
the worker to possess the proverbial ''grain 
of common sense.'' 

Solde1·ino Soft .ilfetrtl.-I will now say 
a few words on soldering soft metal. 
This will require a little more ~kill and 
practice t o master, and I shoulll n.dvise 
learners to get a.n old metal tea pot or 
two and practise on, before atte111pting 
to perform on the family plate. One or 
two thin~s need ' be ob:servcd to ensure 
success. The metal must be scrn.peLl bright, 
because a. t ea. pot or coffee pot looking 
clean is no criterion tbnt it is clean enough 
to solder properly, next a light soldering 
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 dif;a~trous. 
So the weight of the iron being all on the 
wrist, I say use a light one or you 'villnot 
be able to hold it 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 its application, nnd if not hot 
enough the work. looks Lotchy. Try to hit 
the happy medium, t he old tea. pots will be 
good practice. Let' us suppose one leA.ks all 
round the spout. If it has been in use just 
lately, the first thing to do is to dry it out 
thoroughly, or ou applying the il"on the 
solder will splutter about antl bubble up 
instead of flowing nicely. H u.ving dried 
it well, the next thing will be to f;Cra.pe it, 

. the la rge blade of a penknife is a very good 
thing for this, then take some very fine 
running solder, a.nd have rea.dy some resin 
and oil for a flux; apply it. round the spout 
with a little brush, heat the iron, apply a 
little solder to the tea-pot spout, and gently 
draw it round with the iron, scarcely letting 
it touch the metal of the t t>.a pot. 'l'he hea.t 
of the solder . will melt the metal as you 
draw it 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. 'npposing 
that you have got sn.fely round the spout, 
the next thing is to clean off the j ob so that 
it 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 fi le 
the sides and spout of the tea pot more than 
you can help, and when you have got it 
fairly 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 m: 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 
tea pots, and hot water jugs. These covers 
and rims are extremely thin, and made of a 
very soft and fusible meta l, and therefore 
they require very great care. 

The parts to be soldered must be ca.refully 
scraped, no streaks of uncleaned metal shoulcl 
be seen, very little fl.ux should be Ul'led, and 
e. very st.::ady hand is required. If t hese 
directions are attended to, there is little fear 

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 my 
readers to do HO if they take pains with 
their work and use care; but. if you attempt 
to do such work as the last. two things r 
have mentioned, as I have seen some do, 
with a dirty iron, t in nearly all burnt off, 
the work half deaned, and using common 
solder, it will not be strange if failure is 
the result. 

Solde'ring Zinc.-This is a difficult meta l 
to solder smoothly and well, even when new 
and clean; and when old, such as gutterinq 
that has been tixed a long time, or ola 
kitchen utensils, i t is much worse. I n 
soldering this metal, the strong or raw 
spirit. of salt must be used, and the worket· 
must try and keep tLe spi rit to the part to 
be soldered, and not let it run all over the 
work; and after the seam j oint, or whatever 
it. may be, is soldered, the spi rits should bo 
wiped off as soon as the work is cold, as the 
spiri ts havea very corrosive action. Soldering 
zmc is not o. very pleasant job for the 
olfactory organs, as the smell caused by 
applying the acid to the zinc is, accordin?, 
to most people's idea, "something awful; ' 
however, use is second nattlre, and I don't 
mind i t much my~elf. You will also find 
that the solder does not flow very well on 
zinc; this is because a certain amount of it 
mingles with the solder and deteriorates it, 
a.nd you will find that it will cling · to and 
get hard on the iron like a lot of dross. 
'l'he iron will re<1uire to be cleaned at in­
tervals if much zinc is being soldered ? a 
light touch up with a file all . round, ana a. 
rub on the sal-ammoniac with a little solder 
puts it all right again: Old zinc will require 
to be got fairly clean with a scraper or file 
before attempt ing to solder - use spirits 
freely. 

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

Galvanised h on.-The treatment of this 
is very similar to that of zinc, strong spirits 
being nsecl as t he flux. I would also advise 
that anything in zinc or galvanised iron 
that is to contain any liquid, should be very 
carefully tried before passiBg it as done, as · 
though you may fancy that it is all well and 
truly soldered, yet both zinc and galvani!leu 
iron a re such treacherous things to solder 
that it is almost impossible to say with cer­
t ainty whether it is sound or not and 
nothing is more discreditable to a workman 
than to have his work returned leaky, 
solely fo r the sake of a little extra. trouble, 
to say nothing of the inconvenience t hat 
might be caused. 

The directions given abovo for the re­
pairs of ordinary metal utensils in common 
use, will be found sufficient for the renovation 
of all articles of t~is 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 a.Ithough 
but few articles have been mentioned, tho 
instructions given apply similarly to all 
t hat 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 arrivo at the same 
result in a ll others of a similar character. 

' . 
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MAKING BOLTS ~lD SCREWS FOR 
MODELS. 

BY OL L A. P ODRID A.. 

ALTHOUGH such small work may be pur­
chased · cheaply, i t is never theless not 
always convenient to do so for several 
reasons which should be obvious. First, 
there is the delay, which-when the model 
maker is, as such people generally are, in 
a fever of impat ience-is a very important 
matter. Then t here 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 
goods oneself. I kno" from experience that 
model bolt-making isn·t a '"ery 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 at tack of model mania, and havin9 a 
large number of very small scre\\s to maKe, 
i t occurred to me that some simple means 
might be devised whereby the labour of 
turning such small articles might be greatly 

centres should be left in for-at least, in the 
case of the cutting end-convenience in 
boring ~he b~le. to. size of bolt. I~ t~e 
illustratwn th1s 1s g~ven for bolts ,\m. m 
diameter, and the outside size of tool is ~-in. 
The hole is best drilled by means of a 
r unning drill held in a chuck, the tool being 
fixed in and advanced by the poppet cylin­
der. The hole need uot be made deo3per 
than just to clear the solid end, say ~ in. 
deep. A nice smooth hole is required, so as 
not to injure the body of the bolt. The 
next thing to be done is the filing away for 
the flat part to clear the hole, as ~hewn in 
Fig. 2 and in section at Fig. 4. This haYing 
been done, the cutting faces may next be 
formed. There are eight of these equally 
dh·ided. They are formed by filing, and 
mu!';t 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 
comparatit"ely easy. 

The tool must now be tempered as fol­
lows :-Fir~t heat the cutting end to an 

Tool for M aking Bolts and Screw~ !or Models. 

reduced. An idea. sug~ested itself, and 
was immediately put mto practice with 
very sat isfactory results. The device then 
employed is now reproduced and illustrated 
h erein. It has at least one merit, t hat of 
simplicity both in manufacture and use, 
and I trust it may be of service to those 
interested in W ORK. 

Fig. 1 shows a front elevation of the tool ; 
Fig. 2 is a plan ; F ig. 3 is an end elevation, 
er view of the cutting faces ; and Fig. 4 is a. 
section shewing the gau"e or stop which 
regulates the length of bolt. The tool is 
made entirely of stee~ and for t his purpose 
a. worn-out round file may be economically 
use8. up. A separate one is 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 
cotters being held by a slllall set-screw so 
that they may be chan~ed when desired. 

In ruak.in~ a tool of tne form given herein, 
the first thing is to get a piece of steel of 
suitable size, and soften it for turning.. The 
softening ma.v readily be done in the kitchen 
fire, by heating it to a blood-red heat, and 
burying it in fine ashes or quicklime until i t 
oools. It is then centred truly and turned 
to the required size, the tapered part a t A. 
being made to fit the poppet cylinder. The 

• • 
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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 r egulates 
Length of Bolt. 

e>en blood or cherry red heat, and plunge 
quickly into lukewarm 'vater. Next brighten 
the outside of the cutting end by means of a 
piece of sandstone or brick. Then heat red 
hot a piece of iron-one of the domestic box 
iron heaters will suit admirably-and lay 
the tool upon it, turnin~ 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 bole in centre should only just 
be large enough to clear o>er 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, 
it is held in a chuck so that sufficient pro­
jects t o 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. I t should 
be CQ.pable of accommodating sufficient wire 
for making a number at a t ime. The tool 
is, as has a lready b een observed, held in the 
poppet cylinder, and the poppet head fixed 
m a convenient position for advance and 
withdrawal of the tool. The gauge stop 

having been set, the wire must be pointed 
and rounded sligh tly t o enable the tool to 
start fair and gi.ve a finish to the point of 
bolt. The tool IS then advanced steadily 
by hand, and k~pt well lubricated :nth soap 
and water, or oil. When the stop 1s 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 partin" 
off. The process of screwing or threading 
the bolt should follow the turning, and 
before forming the head, so that in case of 
stripping of the head a minimum of trouble 
may be met. 'rhe 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 on~ 
hand.and the work gently pulled round by 
the cord with the other. 

• 

SIGX WRITUG A.~~ LETTERUG. 
BY H ENRY L. BE...''i'W'EU .. 

VL-TRE SIC~ WRITER'S OUTPI'l'-I TS CARE A!>"D 
TB.E.A.Tll£.'\'1'-~llTEBIAr.S .AND CoLOtRS. 

"A BAD workman ah"ays complains of his 
tools ; " so r uns the old prot"erb, but it is 
neYertheless t rue, thnt 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 req.~d by the 
sign writer, and also giYe a feW.hints and 
directions as to their proper use and care 
\vhen lying idle. This latter point must 
never be neglected, but a lways attended to 
immediately the tools are done with, other­
wise the pencils 'vill soon become worthless ; 
at least for doing good work, besides causing 
an unnecessary outlay for ne'" ones. Badly 
kept tools are also a sure sign of 'the owner 
bemg 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 winner and his trade mark, 
viz., his "kit of tools." 

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

If the reader will, however, only follow 
the advice contained in this chapter, on 
procurinfa a. complete outfit for si~ ·writinj;, 
he will, feel sure, never have to complam 
of his tools, even though, through his o·wn 
ne~ligence, he may become but n. bad or 
inaift.erent workman. The brushes and 
pencils first demand our att~ntion, so I will 
dismiss them with a few but weighty 
words. 

The hnir pencils used by sign writers are 
made in various sizes, and t he student will 
do well to obtain a complete set as ~;oon a.s he 
can afford it. H e bad betterJ however, corn· 
mence with a few good pencils in preference 
to a host of common rubbish. I need hardly 
say that the st udent must choose his brush 
or pencil according to the size or nature of 
t he work be has in hand · the small pencils 
being used for fine and delicate work, and 
the larger sizes for large lettering. The 

• 
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Fl;. 33.-W'rtters- A., Large Swan ; B, Small Swan ; c. Goose; D. Duck : E. Lark : F , Crow. Fig-. 40.-0val Pencil Case. F ig. 41.- Round Pencil 
Cue. 1'\g. t2. - 1Ugg81'11- A, Goose Short PencU: B, Duck Short Pencil; c. Crow : D, Lark. Fig. 43.- Llners or Tracers- A, Ooo: e : B, Duck; 
C, Crow ; D. Lark. Fig . oM.- Sbort Hair or FUllng-ln Brush. Ftg. 44l .- FUling-ln BruAh w ith T1n Ferrule. Fig. 45.-Badg~r Hair Softener or 
Blender. Fig. 46.-Wetter'a Sable Blender. Fig. 47.-Mahogany Palettes. Fig. 43.-Dtppers. Single and Doubl~ . Fig . 49.-Sign Wetter's 
Pain~ Strainer- A, Strainer ; B, St.roddle : C, Water Dish. Fig. 50.-Palette Knife. Fig. 61.-Divtder and Compasses. Fig. 52.- J olnted Mahi or 
&ea~ lUck. Fig. 63.-Slgn Wetter's C&ndleaUck with Shifting Reftector . Fig. 54.-Brodie and Mlddle..on ·s Sign Wetter 's Complete Outfit 1n 
Japanned T1.u Box. Fig. 66.-Tube Colour for Sign Writer . 
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PLOUGHED AND TONG UED JOINTS. [Work-August 24, 1889 .• 

pencils ate mndo in the following sizes, ' . VlZ.:-

LarkorMiniature., Goose. Smnll Swnn. 
Crow. li~uu Goose. M:lddlo Swan. 
Duck. · Ext. tuH Goose. Lat·ge Swan. 

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

Camel-hair writers are, of course, the 
cheapest, and £or some work they may· be 

·used ·without inconvenience; but when 
l1eavy 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 nre, therefore, the best (although 
more expensive). the hair being stiffer than 
camel-hair, whilst at the sam'e time it is 
just as pliable and considerably more 
'durable. To last even a short tim e, 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 
somesoapand 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 ~ittle compartment i.n 
the tin box for holdmg a small supply of 
grease, and some keep them always in a. 
l ittle sweet oil at home. It is always best 
though to thoroughly clean them, as ex­
perience will tea.ch. A very good receptacle 
for the pencils is a long tin box which has 

, contained wax :vestas. The sixpenny size is 
the most usef_ul, and as these can be picked 
up almost anywhere, the young workman 
may soon possess 8.'3 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 (Fig. 42), some " liners" 
(Fip. 43), and some full, short hair or "filling 
in ' brushes (Figs. 44 and 44a), the use of 
which will be described in a future chapter. 
The bad~Jer·hair softener (Fig. 45) is used 
for blendmg hvo or more colours on any large 
surface, and the sable blender (Fig. 46) is 
used for the same purpose in shading letters 
and blepding their colours. 

We next come to the wooden palettes, 
which are h eld in the left hand, and are 

. used for mixing and working the colours 
upon. They are made in various shapes 
nnd sizes, as shown in Fig. 47. The last 
(A) is a foldirig 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 holding 
small quantities of tube colours, oils and 
turps, so as to have them close at hand. 

. A small Il&int strainer should be possessed 
by every · Sign writer and the most useful 
~~e that I know of is illustrated at. Fig. 49. I t 
L'i named Thomasson's Improved Reqistered 
Paint Strainer, and is made~ Crowaen and 
Garrod,'·Southwark, S.E. This strainer is 
desi~ed to meet· the wants of the sign 
writmg trade; the triangle. stroddle will rest 
ever any sized paint pots, and there is a 
water dish for keeping the strainer in water 
when out of use. It is made of stout zinc 
with brass wire gauze, aQd, having used on~ 
for some time, I ca.nsay that the;r are durable 
easily kept clean, and cheap. The price fo: 
the medium size is about 2s. 6d. 
' One or two palette knives (Fig. 50) will be 

n eeded, 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" mo.hl stick, as made 
by Brodie and M:iddleton, of Long Acre. I t 
has three ot· 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 len!!th according to 
the nature of the work (see Fig. 52). When 
taken to pieces it 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 fian~e for 
attaching to the palette. 'l'his article is 
very useful when working after suu!';et 
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 j:tpanned 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. There are a series of compart­
ments, with. tightly fitting _lids, to contain · 
the colours, so that there IS no danger of 
their getting accidentally mixed and spoiled, 
as is often the case when they are carried 
loosely in a basket. There are also bottles, 
with screw lids, t o 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 bn.skets which writers and grainers 
ordinarily carry, to say nothing of the 
superior clea.nlincss of the japanned box 
over the old method. 

The young workman will also require 
some stlcks·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 Jlencils 
and the colours ; a list of which I now 
append. 

T uBE OIL CoLOURS USED BY SIGN WmTERS. 

Verona. Brown . 
Yellow Ocbre. 
Caledonian Drown. 
Roman or Golden Ochre. 
Brown Ochre. 
Raw ::iienna. 
Burnt Sienna. 
Prussian lllue. 
Antwerp Blue. 
Indigo Blue. 
New Blue. 
Pale Ultrnmnrine Blne. 
Deep Ultrnmal'ine Blue. 
Permanent Blue. 
Magenta. . 
Mauve. 
Olive Green. 
Sap Green. 
Emerald Green. 
Green Lakes 1, 2. 3, 

and 4. 
Malachite Green. 
Indian Red. 
Light Red. 
VeneUan Red. 
Red Lead. 
Bone Brown. 
Cappah Brown. 
Vandyke Brown. 
Pale Naples Yellow. 
Deep Naples Yellow. 
Extra deep Naples Yel· 

low. 
Patent Yellow. 
Chromes Nos.1,2,3, and4. 
Raw Umber. 
Burnt Umber. 
Mineral Green. 
Mummy. 
Bitumen. 
Asphaltum. 
Dutch Pink (yellow). 
Brown Pink • . 
l taUnn Pink. 
Neutral 'l'int.. 

Colo~c Earth. 
Yellow Lake. 
Purple Lnke. 
Indian Lake. 
Lake. 
r,·ory Blnck. 
Lamp Dlnck.. 
llluc Black. 
Terra \'Crt. 
Vcrdi,.ris. 
Flnke "'\\'hite. 
Casscll Enrth. 
lllue Vcrditer. 
Zinc \\'hite. 
Crim~on Lake. 
Scarlet Lnke. 
Vet·milion. 
Mineral Grey. 
ltoyul Yellow. 
Dhtc Cerulenn. 
French Ultramarine. 
Gnmboge. 
O>dde of Chromium. 
111nrs Yellow. 
Strontian Yellow. 
I ndiiln Yellow. 
lJOmon Yellow • 
Cobl\lt Blue. 
S<.'.a.rlet Vermilion. 
Maddet· Brown. 
Mars Orange. 
Scpin. 
Pink :Maddnr. 
Madder J,nke. 
Rose Mndder. 
Veronese Green. 
Carmine. 
Violet Carmine. 
Cadmium -Yellow. 
Mndder. 
Madder Carmine. 
Aureolin. 
Mygulph (1\Iastic). 
Mygulph (CQpo.l). 
S&rum or Dryers. 
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PLOUGHED AND TOXGUED JOI~TS. 
A THIRD FORM OF J OINTING UP. 

BY D.A.VID .ADAMSON. 

HA. VING given a. description of the two most 
usual a~d us~ful forms of jointing up boards, 
as prom~ed m the precedmg chapter of this 
short senes, the ploughed and tongued joint 
may now be briefly considered. It is probably 
the strongest of the three, but as the dowelled 
joint is sufficient for ordinary 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 referre(l 
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 no>ice 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 i ts width insetted m each. 
When, however, only one has been prepared 
this way, the other.' is planed down to leave 
a projecting ridge, :which fits in the ploughed 
groove. It is almost needless to say that 
the former is the stronger of the two, and 
that it is the one almost invariably used in 
the finest work, i.e., of course, when tongueing 
is preferred to dowelling. For amateurs, 
especially, it will be preferable, as only one 
plane, beyond the ·ordinary smoothing 
planes, is required ; hvhile 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 
it may be mage properly and efficiently. 
The edges must be shot perfectly true as 
for a plain joint

1 
for this is a s1'ne qud;non in 

joints of all klnds. The plane, i.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 understanchng liow 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 plou~h two pressures, as they 
may be describect, are required, one of them 
downwards and the other sidew11ys during 
the whole of the forward tht·ust. One 
caution may s.·we the novice the annoyance • 
of being taught by experience, to wit1 that 
if the iron is not set to cut exactly m the 
centre of the wood, the groove must be run 
equally on both pieces, the distnnce from the 
face being taken, with due regard to the 
groove$ 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; otherwise, were he 
to make a mistake1 for his consolation it 
may be stated that 1t would not be the first 
of the kind. The work with the-plough 
having been completed, the boards are ready 
for tongueing. 'l'hat this part of the work 
may be done in two ways-one of them 
bei~g wro!l~, or, if that is ~<!o s~rong a;n .as­
sertiOn, wtthout much stabiltty 111 the .JOint, 
and the other correct; both theorettcally 
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 especiall;r is warned against it. As has 
been stated, thetoogueing is a strip of wood 
~ued in both ~ploughed grooves. ~o-.y. 
if this strip JS ea~ ao that the gnun IS 

coinciden~ with tBat of the boards to be 
connected by it. rt is evident that the 
strength cannot be so great as if the grain 
were at right an!rles with that of the board. 
"In other wordS; the grain of the tongueing 
most be end an to the bottom of the grooYes. 
This is the key to the prop:r way of making 
the tongued and grooved JOint. about which. 
that there may be no possibility of a mistak~ 

. Fig. 1 is giTeDz clearly showing the direction 
of the grain m the tongueing and in the 
boards to be joined. P ossibly the novice 
may be told by some practical workers that 

_the· way the toogueing is done is not of much 
_ uence, and that the i!13istence on ~ne 
be~ than the other lS all moonshine. 
If so, Jiear his reasons, for a practical 
worker's reasons, when he has any and does 
not wori.: only b~!~ne, are always worth 
licrtening to by · ers, even though one 
·may not at once see their foree. l.c the 
argument in f&'\"onr of this method of 
working seems soon~ by all means try it, 
and don't dispose of it simply becanse some 
one else has :told you that the work mu.:,-t be 
done in such and such a manner. I merely 
tell you what I eonsider the be:!t 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 t;tter 
methods of work. Finality has hardly been 
reached yet in joinery, and, so long as new 
and improved tools aod appliances are 
brought oat, never will be. But, perhaps, it 
may seem much easier to plane up a length 
of to~eing with the gram than aci"()SS it. 
It is; m fact, it would be absurd to expect 
to plane .!!P a long cross-grain piece. Don·t 
see it f Well, supposing a &-ft., or even 3-ft., 
leDaoth. of to:5Jemg is wunted, where, in the 
first ]))ace. · a board sufficiently wide to 
gel ibis off it be got in a general wav t 
.Bauds of this width are not often met with. 
H they were. any hints on jointing up would 
~be necessary, for the simple rea.wn 
thb none of this .icind of work would be 
required in cabinet making. Of course, a 
momen~s reflection will show that there i3 
no occasion whatever for the tongneiug beina 
an in one pi~ so that all that it is neces': 
aaq to do is to cnt pieces of the required 
width and thickness from the end of any 
bouds.. This pieee of wood from which the 
toagueing is ~t will be prepared by pi ani og 
before the p1eces are cut oft so that the 
DeU$Sity for the awk'fC"al'd job of getting 

·them to the right thickness is afterwards 
done away with. When prel)Ql'ed. the 

e- are to be fixed in with glue and 
IJaa cramped together; bui after what 
l.a 1ae. 1 id about this. put of the opera­
'fioa.in eonnection with dowelting, no further 
611tima cap be needed. : 

But, it may be ask~ are tbese the only 
of · · up which are employed 

11 f so. a wide field is 
for joinery or earpented work, 

iMbldas 

= _._ of worldng. The one ..-i 
W6 •w been eooeeaoed in these 
~ ...._ tethe eabiDet making onJy. 

W •a& .0. other foYD13 of jointina 
• ...- •- aueotiooed, bat the ~ 

and tongued joint&. 
~ '111 za da wt&J.. are thO!Ie __prin: 
~ .. all kinds of joinery. Those; 

.... wut to joiat ap fM almost 
•

1WII•Mw wlaat to do. aud, in 
ilil'lq; ' 11 •tst «<'rnl few hint. 

• 
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A WHOLE-PLATE CAJJJERA. 

may have giYen the nonce an insight into 
operations which can hardly be described in 
detai4 while directions for making up a 
particular piece of wvrk are being ~ven. In 
succeeding articles ,·ariow other Joints., in­
cluding do>etailing, will be e.:rplainOO. 

A. WHOLE-PU.T£ C!.l££R..l: • 
HOW TO ;uKE IT. 

BY .A:s" OLD H.!.:s"D. 

359 
po3C3 it aru""ers very well, and ia very con­
venient in we. A corre.:sponding strut on 
the oppo$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 screu- nut., A, the screw itael.f 
being attached to the strip of metal, P, which 
works on a pin on the side of the baseboard, 
B- The bellow;s, c, extends to aoout 23 ~ 
and clo.>3eS up to a bout 3l in., making it. 
suiuble fo r either long or sfiort focll.i lenses. 
In place of the usual plan of raking or 
lowerin~ the lens. a revoh·inCI' di.:sc i3 fitted 

PHOTOGR.\.PIIT in the pr~nt day has be· to the front, working in a r~:bate, and kept 
coma o:1e, if not the most popular of our from falling outward3 by folll' small metal 
art $Ciences. ati'ordin~. as it J~s, healthy plate3. The miJIM head attach~ to a 
exercise both for mina an~.l lx"),.lr, and oppor- pinion ~ for the pur~ of shorte:ning or 
tunity . for cultivating t hos~ art ist ic and lengthening the bellows. Fig. 2 shows the 
resthetlc ta-stes that are innate in most of camer.1 closed for carriage. 
us. Opportunity is also pronJ ed for tb~e W e mu now procet:d to construct a 
of a mechanical bias. for exercising their I camer-.:1, having a supply of well seasoned 
talents of constructiveness. to aid which ~ in. and ~ in. mahoga.ny. .Be;in with the 
w1l! be the ~~ci~l pnrpo~e '-'f _the ivllowing ('l;l3eboard. ~which it i3 nece:s.sary to make 
arttcl~ li t he m~truct!ons c-m:n are cure- tirm and strong. not only a.s a platform on 
fully tvllowoo and mtelltgently W•)rknl out. whi~·h to build the body of t he c-amera, but 
the amat~ur will not only ~ a?l~ t•) take_ a a3 that part by which it ~attached to the 
photografh, but ha>e the aJJmvnal saus- tripod, and, of course, subiect t o greater 
faction o knowing b~ pict ur~:.:. art: ,·critolbly strain than t he rest of it. In the drawing 
his own work, ah initio. I n_ the nen iew giYen. Fig. lA, the ~eboord i3 carefully 
papers we propose to put bcfor~:: the re-~cr framed a nd clamped, m order to prel"ent the 
di~ara.m.s of all the n~~ry appuratu.s ior slighte.:.-t warping, which. would seriously 
making a photographic print, with plain in- interfere with thl! working of the sliding 
str~ctions fo~ t~~ir constr~ction. The , fram~. which regulate3 the length to which 
a.rt:lcle of the tir:;t tmporto.ncc ts the ~1.ru ~:r..1. i it c-an be drawn out. In cheap, common 
or camera bo:s: as our T r-.lnsa t lolntic friends cameras the ~eboard is merely made of 
put it, which i5 in reality a small portable l the ri;;h t dimen:;ion.s and clamped at each 
dark chamber. at one enJ of which ~ tixcd I end. fig-. 1.1. shows the underside of the 
the lens and at the other the sensitive p loltt>. l ~eboard. with the framing and small brass 
This simple dark bos: h.\.S from time to t ime . screws, about 1 in. apart, which attaeb the 
been added to and impro>cd. t ill, fr,)ru the I strips shown in diagram Fig. 4, that form 
crude apparatn.s of it.,; inYeOtt.1r-Rlptista i quides for the sliding frame, Fig. 2A... The 
Porta- m the second half o[ the sixt eenth ' aimensions being gi>en with the diagrams, it 
century, it has become th~ ebborate and : i.s scarcely worth while to repe3t them here. 
ingenious contriYanr:e of the pr~sent day. !1 

Fig. 2 .1. represents the sliding fr.uue, on 
It goes without sayiu-7 that all wood ust>d in th.: upper side, the inside edges of which 
the con.:.-trnction of tne camero must be of i are bewlled for appearance' sake. Two 
the best quality. and th,)roughlr w~lt s~a- 1 b l'355 mi.ps, B B, ! in. wide and -h in. thick, 
soned; the manufacture of this instrum~nt 

1 
are screwed to tlie frame along each outer 

being very high cla:;.s cabinet \t"Ork. a ll the , edge, projecting t of an inch, and act as 
precautioD5 and den ces u~ed in cabinr:t runner:;, so that the racking in or out of the 
work come into play. In making t !Ie ; bellows may be smooth and even. The ends 
camera, wood of clo.se fine grain is t•) i:~ of the strip; near the bin~ c c, are slightly 
selected. )l.iliozany, both Spanish nu.J rounded. and small pieces more of the same 
Honduras, has lo ng been the iav,:.~:t:. · are continued O'\"er the ends of the hinged 
Spanish i3 much heavier and brJt:r t han bar. D. Fig. 3 shows the underside of the 
Ilondu:ras, an~ hanng a tine ~;rai..n, ~ gene- sliJing frame and the two brass racks, A A., 
rally preferred for 1tudif) came£"~: bu: ior that when put in place engage with the 
outdoor w-ork, where weight ~ c. great con- I pinion, i', in F ig. 4, actuated by the milled 
sideration, the H onduras kind a nswers head at the side, Fig. 4, G. The screw 
e¥ery purpose on this account, and being plat~, B H. are for the/mpose of attaching 
easier to work, it is better for the amateur to the c-amera to the stan ; the reason of two 
use. Very sem ceable instruments haYe being made is that a better balance is ob­
been made of t e-J.k.. Ottewill. an early tained by using either one or the other, 3S 
maker of camero.s, n.sed it freely for large- the camera is used with lon~ or short ex­
~ apparat~ and I can ~\r witness they t ension. Fig. 6 shows the sitte view of the 
will stand an immense amount of hard work sliding frame. with the cur'\"ed joint., to per­
with impunity. mit easy folding of ba...~boord when closing 

Many other materials h::lve been pres.:~ed the camera, x . The kind of hinge used, 
into service, incln.:,-iYe of paper, ebonite, and :Fig. ';', represents the back frame of the 
me~ the primary obj~X:t being to ha Ye a camera, ~ a metal plate with .a slot in the 
ton.~ rigi~ and light material, impemoU3 centre, in which a pin attached to the brass 
both to mo~ture and light. strut, Fig. 7 A, worb. The notch. B, is useful 

The camera of which Fi~. 1 is a drawing to indicate when the back is a nue right 
has been selected as compr1$ing all the ne- angle to the baseboard. The pin resting in 
ces.sary qualities, with 3.:5 ~imple a form as at this shous that the plate-holder is in its 
present derised. It was first introduced b:r 'I proper place. When a swing back i3 not· 
Mr. G. H are in this special de$ign. but r equired. it sa'"es a considerable amount of 
numbers of makers, appreciating the admn- I trouble in adjustment. The frame, 1; Fig. 7. 
bc,toes of the pattern, ha¥e adopted it, pre- is for the purpose of getting trne regi.st.er 
serving the principle but modifying the form. with the focnssing screen and dark slide; it 
It will be noticed that the back is made to i3 snnk a l of an inch below the ouwde 
swing from the bottom, a ylan ta which frame, and ~ strips of black Telvet glued 
10m.e take exception, pre!emng the centre on its face. Two kmal.l brass plates. c <=t re­
as the fulcrum ; but for all practical pur- tain the slide and framing eca:uu• in ~ 

• 

• 
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contact at the lower pa.rt, and two hinged 
catches, D D, at the top do the same for the 
upper part, and merely have to be turned 
back to remove or replace the frames. F F 
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 
is 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 zi~zag, made of two thick· 
nesses of black cahco, 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 bulgingwlien not 
stretched to their full 
extent. F ig. 8 is the 
reversing frame, one 
of the most useful 
modern additions, per-
mitting an oblong 
plate to be used either 
lengthways or upright 
without altering the 0 

camera. It consists of 
a light frame made of 
i in. wood, to which 
the focussing screen 
is attached by folding 
hinges. The usual plan 
is to have the hinges 

Pig. la. 
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behind the plates, cc, in Fig._ 7. Fig. 10 shows the plate ; also, by using a lens in one of 
the front of the camera.. The frame, c c c, the side apertures, a quarter turn wilL 
is made of ! in. wood, E E being ~ in. Two raise or lower the lens at will, or if the front 
pins, n B n, pass down a groove in the back containing the disc is made to work in 
of the uprights, c c ; a small plate attached grooves in the uprights, c c, a slot and 
to the end of the pin fits into the groove F, a. screw, will permit the front to be raised 
formed by brass stnps at the bottom, and is without altering the central lens. Of course 
pinche~ tirr~tly b:y: the nut, F. E E is the caps must. be provided for all the lenses, 
front, m wh1ch a c1rcular hole has been cut those not m use to be kept covered. The 
with a rebate, in which works the flanged bellows, Fig. 12, is made of leather, over 
disc, A, Fig. 10. For convenience the which black lining ha.s been pasted. Each 
rebate may be formed by building up the fold is It in. deep. There should be only 
front of two thicknesses of i in. wood, , one corner to jom ; 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, theD 
with a chalk pencil 
rule lines li in. apart 
across it from end to 
end ; also draw line& 
from corner to corner,. 
making allowance for 
the overlap ; damp the 
leathers and fold them 
fanwise,and well press, 
so that the crease!' re­
main. Let them get 

Fig. 1. 

... - . . ' 

Fig. 2. 

:!: Fig. 2a. Fig. 3 . .. , .. 
a) 

I 
I 

' I 
' ' ' ' ' ' ' , 
' ' ' ' ' I 

' ' I 
--~ t 

c 

----------
Fig. 1.- Camera. Complete: Open. Fig. 2.-Camera Closed. Fig. !a.- Underside o! Base Board : A, Cap to SIJding Frame. Fig. 2a.-Slid1ng Frame or 

Base Board : Upper Bide- A, Ca.p. Fig. a.-Underside o! Slld1ng Frame. 

Inscl'iption to Figu1·cs in page 361. 
Fig. 4.- Upper Bide o! Base Boa.rd : A., Section of Base Board. Fig. 5.-Side of Base Board. Fig. 6.-Side or Sliding Frame : Width of Rod 

1
6

11 
in. Fig. 7.­

Back Frame of Camera. Fig. 7a.- Brass Strut. Fig. B.- Reversing Frame and Focussing screen. Fig. 9.- Side View of Reversing Frame. Fig. lO.­
Front of Camera. Fig. 11.-:-Dividing Screen. Fig. 12.-Camera Bellows Extended. Fig. 13.-Dark Slide. Fig. 14.- Side of Slide. Fig. 16.- Cap of 
Frame. Pig. 16.-Bection of Frame. Fig. 17.-Section of Top Frame of Sllde. Fig. lB.-Shutter. Fig. 19.-Flre Screen. N.B.-Measurementa 1n 
D1agra.ma are given for Whole-Plate Camera. To make Quarter-Plate Camera t&ke one-fourth or Principal Measurements given. 

at the t?p, and lift up the screen to inser t the 1 the circular hole in the inner one being a 
dark slid~ ; but I prefer to reverse this, and little smaller than the outer. E E is lined at 
have ~he hinges at the bottom ; the focussing the back with t in. wood · a smaller aperture 

. glass lS more out of the way than with the in it than in the front pie'ce forms the rebate 
oth~r arrangement. The position is, however, and covers the groove cut in c c, boxinO' it~ 

• optional .c o are small .b~ strips to retain the pins, B n, and to which the narrow ;nds 
the focussmg glass1 B, m Its place ; a shred of the bellows are fastened with strips of 
of cork is placed oetween the strips and wood, glue, and a few small screws. The 
glass to prevent ~ov~ment. . The folding bellows, Fig. 1;_ are fastened to the inside 
hinges, A. A, by proJectmg a little over the of the frame, .rig. 7, in the same manner, 
glass, answer the sa.me purpose on the oppo- as near to the front as possible. The disc, A, 
site side. ¥ig. 9 is aside view of thereversmg Fig. 10, is provided w1th apertures for three 
and focussmg frame; the.projecting fillet! B, is lenses. This gives an opportunity for usi!lg 
f?r the purpose of making the frame light- two small lenses for stereo or lantern plc­
tight. o o, the pa.rt of the frame that fits in tures, or a larger one for the whole size of 

nearly 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 dry. It is now ready 
to be atta.ched to the frame of the camera. 
All the woodwork of the inside of th~ 
camera blackened with lampblack ground 
up in thin, shellac varnish, all the visible 
outside parts nicely French-polished, and the 
camera. Is completed. One other important 
matter is the dark slide, Fig. 13. To make 
a good folding dark slide almost more skill 
is required than for any part of the camera 

-
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proper ; but as the American pattern 
answers equally well, and is mucli more 
easily made, we ha\'e selected this as a 
model, and, personally, prefer it, as being 
less liable to admit light than where hiuges 
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 t iu. wood, 
B B D, 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. The groove at the bottom, Y, is 
i in. wide, leaving two flanges 1;- in. ea~h, 
which will take the position of the focussmg 
scree!\ when in use. Fig. ~6 shows a sec­
tion of · th~ slide; A A are grooves -fith of 
an inch wide, in which the shutters work, 
Fig. 13, E. 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 entra.nce. J 1;1st below the 
central bar are two light stnps of wood, 
l!"ig. 17, E, attached with a strip of any 
flexible material to the bar above ; a small 
bent wire, F, is pass~ through the top of 
t he strips, proj ecting slightly on one side 
into the groove. The effect of this is, when 
a shutter is withdrawn, the spring of the 

. wire causes the strip of wood to bar the 
· passage of light from the empty groove, and 
when it is returned, and the other shutters 
withdrawn, it closes that side in its turn, 
thus making an efficient light trap. I nside 
t he grooves, A A, a strip of velvet should be 
glued, as a further protection from adven­
t itious 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 shutt ers, to prevent them being 
inadvertently drawn out. A division of 
wood, Fig. 16, B, ~ in. thick, isolates the 
plates from each ot~er, on which are glued 
strips of wood .,l,r in. thick, whereon are 
fastened twosma.fi-brass buttons, cc, Fig. 13. 
Two small pins at the bottom, close to the 
edge of the shutter groove, D D, 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 t:andwiched between the 
other two to prevent warping, glued and 
dried under _pressure ·with a capping of 
wood, as in Fig. 18. The projecting part 
of the cap is to .Permit the withdrawal 
of one sliutter Without interfering with 
the other, and is arranged as in Fig. 
13. E bonite may be subst ituted for 
veneer, but is rather heavier. The ends of 
the cap project slightly, in order to cover the 
gt·oove into 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 quartex:-plate camera. of this pattern, 
it is sufficient if the princiJJal measurements 
are one-fourth of those given. Lighter 
brass work may be used, but i in. wood is 
sufficiently thin. The circular front is not 
required, the screw and slot movement 
berng better for raising t he front, if a rising 
front is t4ought desirable. 

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

• 
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DEAKERS, DELL METAL, AND DELTS. 
DY GEORGE EDWINSON DONNEY. 

BEAKEns-BEER-BEESWAX-BELL ?I!KrAL BELTS 
-BENZIN .E. 

Beakers.-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 {>OUred into them, or will hold acid 
whil$t 1t is being boiled in them over a gas 
stove. They are also useful in analysis of 
solutions, os 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 in sizes to hold from 1 to 40 or more 
fluid ounces. 

Bee?-.- Stale beer is used as a lubricant 
for scratch-brushes whilst scrat ch-brushing 
electro-plated or electro.gilt articles. Unless 
this, or a similar lubr icant is used, the brass 
of the brush 'vi re gets worn off as fine dust 
and becomes embedded in the surfa-ce of the 
plated article, rendering it more or less 
brassy 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 
'vbich 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 tbe 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 teml?era· 
ture of 32° Fahr. beeswax becomes bnttle, 
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 
k neadable at about 85° Fahr., and its be­
haviour while worked between the finger 
and thumb is characteristic. A piece the 
size of a pea being worked in the band 
until tough with the warmth, then placed 
UJ?On the thumb and forcibly stroked down 
w+th the .forefin&er, 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
sarily 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 owin"' to t he 
pre!lence of foreign substances which impair 
1ts toughness. 

B elt .3fetal.-The bell metal used in gongs 
is composed of four parts copper to one of 
tin. '!'his alloy, when first cast, is very 

brittle, hut the casting can be annealed by 
heating to redness and quenchin~ in cold 
water. The gong, when t urned to torm, may 
then be again heated and allowed to cool 
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 t ime to t ime for the purpose of 
driving machinery, but all must yield the 
Ralm 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 t hose 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 t he leather. The joints are sa neatly 
made as to present no additional thickness, 
and very little difference in suppleness, from 
any other part of the belt. The leather is 
sent out oiled ready for use, and, therefore 
the belts will retain their suppleness for 
many years whilst working in ordinary, tem­
pcratut·es. 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 •· btirus 
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 oil at least once a. year. Always choose 
a belt wide enough to do the work without 
undue tightness. There is ec:onomy in 
using moderately wide belts running slightly 
slack, as against narrow ones put on as tight 
as they will bear. Run t he 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 
pulley. It is also the natural bent of the 
leather. 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 t ear 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 
lo.ps well thinned down and the laceholes 
punched in diamond-shaped rows do fairly 
well. All lumps accumuJatit1g on the pulleys 
or the inside faces of the belts should be 
promptly removed as soon as discovered, as 
they overstrain t he belt and cause jerks in 
the machiner~. · 

Benzine.-Chemical symbol C6H6•. This 
is a 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'', an.d solidifies to a white 
crystalline mass at 32° Fo.hr. It is used to 
free woodcuts and copper plates from 
J>rinter's ink before they can be copied by 
the electrotype process. · 
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Work- August 24, 1889.) OuR GuiDE To GooD THINGS. 

OUR GUIDE TO GOOD THI~GS. 

• • Paten.teu manlifadure-rs, CJJ~d dealers gefUTally are re-
• qutsted tl, 8tlld pro$Jlectruu, bills, etc., of tMir speciali· 

t ies in tools 11.achimry, a nd workshop a.p71liances to tile 
Etlitor of iJ•o.ax· /IYT MUce i n "Our Guide to Good 
Thin.g1." JC u duimbu that spechlttns s/1o"ld 'be sent 
/IYT e:ramillat'm a1ut tuting in all c:a.ses WMI\ this ca1~ be 
don-e witJund i>WOn.wnuna. Specime1u thus received 
will~ retunttd at the eo:rliut o-pportunity. It !IIU.•t ~ 
understooa that tvtr1Jlhing 1vhich. is noticed, is 'llotictd 
on its merits o~tly, and that, as it is 'n file power of any 
om who has a use/tu artiaU for sale to nbtai1~ 11tentLon of 
it in th.is dtpttrtment of WORK ·without charge, lite 
notices gi11tn partake ill no 111<1!/ of tilt 'la.ll'rt of aclur· 
t iwnen.ts. 

77.-THE "Jou!i B eLL" P ocKET GAt:OB. 

The handy little waistcoat pocket companion 
which is distinguished by the appellation of 
"John Bull" P ocket Gauge presents a number 
of useful features which should commend it to 
most, if not all, wood and metal workers, and 
especi.:illy to engineers and machinists. It is said 
t o be •· the cheapest, best, and most useful ever 
offered to the trade, serving three times the pur­
poses of any other ." That it serves a. multiplicity 1 
of purposes may be seen by inspection of the · 
annexed illustration, which clearly shows i ts fot·m 
end the various purposes to which it may be put. 
Its price is 2s. 9d., and on receipt of this amount 

although light and small, nnd they have been 
introduced by tho makot· to supply the want of 
such nn appliance that has bl!cn long folt in every 
brllDCh of mechanical inquit·y . 

R~ 
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Fig. 1.-The "John Bull" Pocket Gauge. 

78.-PATENT PoTATO R.usEit. 

• 

• i t will be sent post f ree t o any address in the 
United Kingdom by the manufacturer, ,1\Ir. 
George H. Bruc~, mechanician, 10, H elena Street, 
Smethwick, near Birmingham. It may be useful 
to our professional readen~ to add that agents are 
wanted everywhere for its introduction and 11:1le, 
and t hat for terms of agency a stamp should be 
sent to Mr. Bruce. It is claimed that it can be 
used as a r ule, a straigbtedge, a centre p-auge, 
two screw-cutting tool gauges, two squar es (inside 
and outside), two hexagons (inside and outside), 
and five useful drill and wire gauges. It can 
f urther 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 
i in., -,\in., h in.,-,\ in., and i in. Its utility as 
a rule, howe,·er, is not sufficiently indicated in 
the illustration, for i n the subdivisions of the 2-in. 
measure, en-

The P nt£::;t Potato Raiser, mnnufacturro by 
Messrs. l>owcll B1·other3 and \VhitakoJr. \Vrex­
ham, appears to be a ' ·cry valuable addition to 
the agricultural machinery now in uso in this 
country, and although it has not been long in the 
market it is certainly highly appreciated by 
farmers who have used it, ns affording t.hc mt'aos 
oflifting potatoes from the soil nt from one-half to 
three-fifths tho cost incurred by the usual mode 
of raising the roots by forks, while tho potatoes 
are all cleared and thrown on tho surf:\ce of the 
ground without injury in the form of bruises and 
cut<! 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 Hoyal 
Agricultural Society of England, awardcu at 
::::Sewcastle, October 4th, 1887, when exhibited in 
competition with othor machines of the same 

;class, exhibited by leading manufacturers; the 
;gold medal awarded at the \Virrul and Dirken­
lhead Agricultural Show, September Hth and 

graved on its 
lower • mem-

. b e r, thirty­
seconds, six-
t ee nths, 
eigh ths, 
qu a r t ers 
and halves 
inches are 
shown, where­
aB on the 
gauge itself, 
sixty -fourlh.a 
of an inch are 
indicated aa 
well. Aa a 
gauge for 
squares and 
hexaaons it ,, , 

• 

• 

those accidcnt.s thnt will sometimes occur in 
• 

engt·avings of machinery, !>ut which, in the 
present c~sc, can bo very easily altered in the 
Wl'Od block. 

'l'hc main ])nrt of the machine consists of a. 
h eavy strongly- constructed central fmme or 
body, to which all other parts of the machine are 
nltachctl, from the hnrs to which tho horses that 
dr~o~.w it are yoked to the fork whcclumlnccompany. 
ing- gear in the rc.·u. Below the body is the 
axle, on which tho driving wll(;cls with their 
broad tires and projecting points are set, being 
soJf.clc<\nsing and ndjustablc on the axle, so as to 
suit the width of thu ritlgcs, which, us a matter 
of course, i:; not in all cases the sumc. The fork 
wheel, by whidt the potatoes a re raised from 
the soil and which enters tho soil trans,·cracly 
to the length of lhe furrow, is flntly 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 
spr~ad with an ordinar y struight wheel, and is 
loss liable to cover the potatoes. It is constructed 
to work with six, eight, or twelve forks, a nd is 
adjustable forwut ds or back, for heavy or light 
soiL 'l'o the right of the Patent Digger is a r e­
volving wheel or crntch, which turns the potatoes 
back when thrown against it, thus preventing 
them from !'iprending too far, allov.-ing the soil to 
fall through first, and entirely pr otecting them 
agaiust being co,·ered with dust ot· light earth. 
This cratch is turned by the force of the soil 
thrown against it from the fork wheel, which 
sn ,-es the potatoes from being bruised. 

Tho gearing, as the maker11 explain, is 
entirely enclosed, and is of impro>ed construc­
tion. The spet:u is gained by spur and bevel 
wheels, so )hat the fork spindle is raised above 
the main axle t o give the fork wheel the proper 
angle, and allows of a large be\'el pinion wheel to 
be keyed firmly on the spindle. The bevel wheel 
has a bearing on t'ach side, which ensures an easy 
and perfect running gearing. It i:; fitted with a 
pole which entirely prevents the ri1achine from 
runnitlg askew nnd cutting through the potatoes 
on one side of the ridge. It is claimed that it is 
the only machine tha.t can dig one ridge after 
another without picking all up. A seat. to which 

may be as well 
t o point out 
that the angle, 
A n c, affords 
the gauge for 
the outside of 
a h e xa gon, 
and the angle, 
M CD, for the 
inaide hexa­
gon, or rather 

Flg. 2.- Powell Brothers a.nd Whitaker's Patent Potato Raiser. 

I havo al ­
r eadyalluded, 
is attached to 
t he pole so 
th at th e 
driver can re­
gulate the 
depth of the 
share whilst 
at wo1·k, and 
to lift it clear 
from any ob­
str uctio n 
without a se· 
cond lever. It 
i s p ro vided 
with a simple 
arrangement 
to throw it in 
or out of ~-tear. 
T he machine, 
it is said, is 
shorter than 
any other, 
can draw out 
on an ordi­
nary h eud­
lund, and can 
r aise fr om 
three t o four 

for a heugonal bole cut in any material. I n like 
manner, c D :a forme the test or gauge for an 
inlide ~quare, and n BP for an outside square. As 
a 1traightedge, the bot tom of the appliance or 
eda~ j~t below the g raduated 2 in. measure is 
uiOd. The centre gauge and gauges · for screw­
cutting will be found in the angular indentations 
OD the right and left hand of the drawing. 
The pugee are made of fine steel, the greatest 
can being u.ted in their manullt.olure, and every 
P•P 1e0t out is g uaranteed to be true. They 
1111 M t.he •me time, 1trong and durable, 

• 

acres of pota-
15th, 1887; and four silver medals in 1888, at toes per day. Jt is made of the best mate­

the meetings of thQ Shropshire Agricultural rinl throughout, nnd the bearings are fitted 

Society, the Cheshire Agricultural Society, the with brass bushes and oil cups. Lastly, the share 
1\{anchcster, Liverpool, und North Lancashire is screwed firmly to the frame, and is without 

Agricultural Society, and the Altrinchtun Agl'i- any joint to work loose. The cost of the mncbine 

cultnrnl Society. is soon s.1.vcd on a large farm by the r eduction 
The form and natura of the m.'lchine and the of expenses incurred in raising the t ubers by 

mode in which it operates is sufficiently shoWD in band. 
the accompanying illustration (Fig. 2), in which \Vhether or no i t will ever become popular 

the only thing to which I can take exception is among English agriculturists 1·emains to , be 

that the scat occupied by the driver apparently I seen; but there ia much in it to recommend it t9 
proceeda from the left-htmd driving wheel, one of 1 notice. TH.B E DITOB.. 
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SHOP: 
A CORNER FOR THOSE WHO WA~T TO TALK IT. 

• .• NOTICE TO CORRESPONDlll'ITS.-Tn afl.~tuerin!l any of the "QuutioM rubmitttd to Corru po111ltnu," or i n re· 
/erring to anything that hM appeared. in" Shop," writers are rtqttuted tc refer to the n11-mbcr and page of mn11lltr of WoRK in which. the aubj cct multi' co11sitlerotion appeared, and to uive the heading of the pamyrnph to which. r(/cl't~&U i& made, an(l the initials a1ul 7>/aoe of ruideflCt, or the nom-dt·plumc, of the writer by tuhon~ 
the quest ion has been a.~kec£ or to u·hmn a nply has bee" alrtady given. Anstuers onnnot be gi toen. to ques­
tions tuhich. do not bear 01~ sttbjectl that fairly con~ 
wUh.in tJtt scope of tht .Jf agazine. 

I.-LETTERS FROM CORRESPONDE~TS. 
Artistic Domestic Met a l Work. - FITTER (H uddersfield) w rites:-" ·w ould you be so kind us to let me say a few words in 'Shop 1' I hn ve taken all the numbers of WORK, and I nm well pleased with it, for it is o. great blessing to such as llle, and I hope i t will long live to do its duty to workinff men in Englaud and elsewhere, as I am sure it wi do, if working men \\ill only apprcc.iatc it. ·wm some reader of WoRK be so kind as to give o. few papers on making what I call artistic domestic metal work, both for ornament and use. I mean such things as fireirons, fcndel'8, 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 any use to you I will give you n. description of it. It sold for Gs. at a bazo.nr, so you may guess it is not a .plo.ythin~. I cannot make n. good drawing: of it, but I will do the best I can, as I am not a araughtsman."-[\Vorking men, I am glad to say, do appreciate \VORK. 'fhere 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 thcr could hn,·c fought \Vatcrloo much more judiciously than F. M. the Duke of Wellington, nnd could haxe knocl•ed Napoleon into o. cocked hat into less than half the t ime the Duke took over it, I rest content under the animadversions on my own shortcomings. You appreciate \ VORK at precisely its right value. I t is not intended absolutely to tench o. workman his trad_e, but to help h im ton better comprehens ion and appreciation of the work he is doing daily. The young workman and the apprentice cannot fall 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 cer­tainly find amusement and recreation, and perhaps profit as well, in the approachin~ futnre; for I have 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 Jiving out of it·. By all meo.ns send the description and sketch of your toasting machine. \VortK is essentially o. working man's paper, and as a. working man my­self-I may sa.y a bard working man-1 wish the thoughts of working men, whether on paper or in the more tangible fornl of things made and done, to tlnd a .Place in ~VORK. I am in thorough sym­pathy With w orkmg men, and I covet nothing better than to be in thorough touch with them.­E o.J 

ll.-QUESTIONS ANSWERED BY EDITOR Al\'1) STAFF, 
Greenhouse Saahes.-8IGNAL11tA~ (Sottihport). -'rhe best way to find the exact sizes or t he s~U~hes r equired for the greenhouse :is to erect the framing firs~ a_nd ~r.et. the sizes. f rom the openings, as any var1at1ons m the scantlings of the w ood used in the framing wlll cause an a ppreciable ditference. If h owever, the w ood is of the sizes given in U'e description then the sizes of the four side sashes would be -height 3 f t. Sin., length, 5 f t. 7 in. ; the t wo sashes for the closed end are the ~a.me height and are 3 ft. 7 in. wide i those for the door end are 2ft. Gin. U the root 1s made as shown in Fig. 9 t he Sll.ilhes are each 5 ft. 10 in .. long, and 6 ft . 2ln: 'Yide. The length of the end rafters is 5 ft. 9 in. 'l'o get the level of the lower ends draw a. square then 

draW '!-linO diagonally across it from corner to Corner. Thisgtves you the level, which is the angleot45 degs. ; t ile top ends are square, and dovetailed as descrioed. As to the size of the g lass, I would divide the side and roof sashes into five panes, those of the closed end into three, and the door end into t wo· panes . respectively. .A.s to !he making of the sashes and door, they are mort1Bed and tenoned in the usual manner, detailed instructions for w hich would occupy several papers. .A.a to the kind of glass 15 oz. sheet would, oe suffic,ient unless you are liable 
~ have h eavy hailstorms m your locality when that 
lD the roof could be 21 oz. The sizes of the tria.ngu­la.r sashes in the ends of the house you had better get a fter the framing is put together. You co.n then ha~g got the exact sizes~ either draw them down full 8lze on a board, or IWUte a t hin wooden mould to fit the openings, from which-sou can work. .A.ll t he sashes, with the e.xcept ion of those of the r oof, should be made tIn. less than the given sizes. This will save trouble in fit ting them, and facilitate thei r easy removal when tAking the house down. -G. L. B. 

Stencna.-G. S. (West Ham) means the stencil plates used for marking sacks, hop pockets, a nd euah things. I can inform him that I used to cut a great many of them for farmers and hop dealers and the only tools I used were as follows :- .A. smooth 

• 

S HOP. 

cast iron pln.t~ 12 in .. squnr~ or large!, a._ligh.t ham­mer, three chJscls, ~m ... 1'o m., and ~m. m .wtdth :. a Gin. hair-round file. a 6m. flat fllc, and a 4ln. or 5m. squnre file. I mark out my letters, tatting care 10 m11rk the tics that are to be left in; then chop them out, using the nnrrow chisels for the curves, and the wide for straight lines. I then rap down the burr with a mallet, u.nd file up. '!'he 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 n. fixed 
ht~ndle is preferable. L'l.y the plate on o. piece o! smooth, hard wood or plate glass ; cut slowly, and frequently sharpen your knife. G. S. will see b~ this I hat there is no need for nuy special tools, anu anything mentioned here can be ~rot or made at any tool shop, and the price is a mere trifie.-R. .A. 

D esiguing.-E. S.-An architect may be a. de· signor, but it bv no men.ns follow"! that designers n1·e architects. You sa.y you are a. cabinet maker, serving your time nt the trnde, and thu.t your "fancy is a litUc inclined towards dcsi~roing fmni­ture.'' Before you can desi.;n, you should be able to draw correctly and with e111;e, and to this end you should attend the school in your neighbourhood where evening lessons nre gi,·en in dru.wing. nnd study to pnss the South Kensington examinations and gain your cc1·tificatcs for freehnnd drMving. geometry, etc. etc. I t will be useful to you to obtain nnd study a work recently published in two volumes, Gs. each, by MesSI'S .. Cnssell & Company, Limited, entitled "Hand nnd Ere Training." In this work it is sought to encourage the faculty of designing in a student ll'OID the UlUC that be beginS to learn drnwing. 
P icture Fra m e Makin g.-A. E. H. (Bcrmondr 

SC/J).- '::\ o trade will be forgotten or neglected, and pictnrc-frame making willrccci vc treatment in due course. I know that many, like yow·sclt, wish \ VORK to be made twice or three tirues its present size, and sold at 2cl. or 3d. ; but such a step would only tend to rliminish its large circulation, and thercfOI'C its utility and influence. 
T ackle Book for Angle r s.-PISCATOR.-Papers will certainly be given on the mnnufncture of fishing tackle nnd gear of all kinds. tiome. I think 1 may say, are already in preparation, but this is nU I can tell you at present. You say:-" Will you kindly tell me how to make a. goon tackle book Cor nnglcrs1" 'l'he angler fishes fot· the most part with a bait impaled on n. hook, worms and maggots of various kinds being used for ground fish, and fe rn webs and blue bolt le 11ies in "dapping" for trout. You must of necessity carry your oait in a tin box or o. bottle, and it is for the gut a nd hooks that you really require the tackle book. I am not o. fisherman myself. for I have sell'lom time for any­thing else but wot·k and WoRK, but I tbink I can put you in the way of turning out a good home­made tackle book. First get an old pocket book, not too small, and carefully cut away the contents ; this will give you a covet· with a. pocket on each side, which will be useful for many purposes, nnd the stowage of hooks, cleft shot, swivels, etc. l<~or the leaves get some parchment - old deeds, et.c., come handy for this sort of thing- and cut pieces a little :smaller t:tnn the CO\"Cr when fully opened, but enough to fold into two leo.ves, with a back as shown in annexed illustration, about 1 in. wide. '!'here must be two of these pieces for each pair of leaves, Sew or tit itch them neatly a little within the edge, with coloured, black, or white silk, so that the leaves arc double. '! 'hen cut eight narrow slits through each leaf, 

as shown,nnd tlu·on~h 
the four central slits 
pass slips of cardboard, 
or some tougher 
material, if possitilc, as 
drawn, and secure 
them in the centre by 
stitching. The enrls 
of slips must be cut to 
a point. so that ench 
end may be easily 
p~sed 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 my meaning 
clearly. Wl1en a slip 
is r eleased it can be 
passed through a coil 
of gut with hooks 
attached, and then put 
again through the sli t ~ 
trom which it has been 
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w ithdrawn. .A. small disc of cork, rather less than i in. in thickness, should be sewn to the outer corners of each lent to keep the lea.,·cs fai rly apa.rt. The leaves should then be sewn into the pocket· book cover along eo.ch crease that hae been .folded to form the back. 

Cellulold.-J. P. (Glasooto).-The British Xylon­ite Company, Limited, I2.J., High Street. Homer ton, London, E., are makers of this.-P. , V, S. 
Sares and Safe Doors. - F. G. (Brighton). -Thanks for the extract you for warded.-Eo. 
D esigns of Dra wings.- G. C. (Dra11ton P arl'). - By nll mP.a.ns let me see the designs you wish to submit.-.Eo. . ·. 
Glass Printlng.- C. D. (B et lmal Green).-You 

\ 
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cannot patent an idea.; but you can patent n. proeess or n. machine required to carry one out You should in your case consult a. patent ngent.-1<~. C. 
:,h ell R a bbit. - A. S. (Elt.Ston Roacl).- The specimens of shell rabbit that you send have been recently offct·ed for sa.le in the streets of London a.t ld. each, and arc curious from their marked resem­blance at a little disto.nce to the animal they are intended to imitate. 'l'he shell forms the body of the whelk, cleansed, probably by the application of a JitUc hydrochloric acid. The head and fore feetr-thcre is no tail other than that supplied by the lower end of the shell-are made, I should say, of putty, to which white lend has been added in orrler to make it ha.rden quickly. 'l'he material is applied to the point of the shelJ, and moulded to the shape of n t·abbit's head by the fingers, for on one side of the bead of one of the specimens sent you can see distinctly the impression left by the ridge-and­furrow skin of the thumb. If you look at the inner side of the top joint of your own thumb you will sec w hat I mean. 'l'he ears a re fit'St pinched up into one long point, which is divided by o. knife, the blade being turned first one way ancl then the other to make the ears slope outwnrcl!i. '!'his, as far ns I can determine, covers 1he manufacture or the shell rabbit in e\·ery particula.r. The fore feet arc merely two little dabs of the same material rounded off in front; they sen·e to keep the shell steady, and prevent it from rolling about. 
B u rn!sh ers fo r Brass.-A. lt. (Edinburgh).­.A. file wilb the teeth ~round out and polishetl mnkes as good a buruisher o.s anything, or good tool steel will nnswer t.be purpose eque.lJy well. Beer is a good liquor, or water With a little vine~;nr. -J. 
P a pie r -M IJ.ch6.- R . \ V. (.11Iancheste7') omits to name the precise purpose for which he wishes to preptu-e his papier-mftchc, which makes it less easy to advise with precis ion. 'l'here are various ways in which paper may be made to r esist water and. in­sects. Pasted pnpier-nuiche can, of course, be made bent to any angle. The thorough saturation with I in· seed oil which it undergoes giYcsitgreat water-resist­ing power, and vru·ious coatings may be ~iven itr­the solution of gut.ta-percha in naphtha wtth alitUe shellac. recently recommended to BoFIN (page30U, would be o. good one. Or, a. mixture of paper dual:. and black japan might be made, which would have the desired qualities, and might be bent whilst yet soft. \\' ith regard to p1·ocuriug pal)ier-mdche pulp in large quantities, R. ,V, is referre~ to .Mess rs. McCallum & Hodgson, Summer Row, BU'llllngham. - s. w. 
Wood Carving In the R ound.-MAC O'RONEY 

(1\'ain~).- Plaster casts will be found the mo)lt available patterns from which to carve in the r ound, us practice for a. beginner ; and these nre to be bought in most towns, thou:;h perhaps the largest and best stock in Greo.t Britain is at Brucchiaui's, Russcll Street, Covcnt Garden, Lon­don. But M. O'H. is strongly advised to practice modelling in clay as a means of making prints and photographs available for his purpose, and still more ns o. means of embodying llny designs of his own, which he may wish eventually to car,·e in wood. He will shortly be able t.o learn all about modelling from \VORK.-M. M . 
Coatin~ Ba r e Places f.n Cover ed 'Wlre.­v . H.. (Lwe1-pool). - The bare places in your 2t silk-covered wire may be coated \\ith indin.-rubber cement· but I should prefer covering them with silk. Get some soft silk (floss, tram, or wol"en silk w liJ be best), never m ind the colour, providing it. wUllie close to the wire. (Sewing silk is too hard and wiry, and w iJI not cover well.) Fix the wire firmly on both sides of the bared spot, nod then wind the silk around it, takinEf the thJ•ead of silk direct from the reel, and pusSJD"' this round and r ound the wire until covered. '1'Y1en rub a piece of paraffin wax nU over .the newly-co,·ered spot for ~he double purpose of fl}.,ng the loose ends, and making sure of ta e insulation.-G. E. H. 

B atteries for Electric Ll~httng.-NEw DE· GINNKR (.Man.clu:.ster).-Very little in the way or electric l ight ing can be done by means of primary batteries- that is, electric batteries which have to be charged with acid to produce o. curre~t of electricity. 'l'he lamp and battery you saw 1n a shop at1 Manchester wns, probably, a · four-cell chromic acid battery supplying current to a. fi\·e­candle power ln.mp. 'l'hc Ught from this when compared with that from a No. 3 gas burner. or the light of a. shilling paratlin lamp, is o. mere glimmer. You would reqwre four such lamps to light a. moderate-sized room iD a. prh·ate house. Such. lamps do fairly well as a ttractive advertisements. for shop windows, or glimmer lamps for small rooms on summer evenings. It wiU take a t least 5-qua.rt Bunsen cells to properly light up a 5 c.p. lamp, and the cells will require fresh charges or acid e,·ery nine or ten hours. I · will tq to go thoroughly into this sub,iect soon, a.nd g1ve tho resultS to the renders of WORK in a separa te article. 
-G. E. B . 

Tlunlag Iron Wlre.-H. G. (Liuerylool).-Th~ proper way to secure ~ even coating of til! is. by d rawing the wire as 1t. comes from the tinnwg bath through a burnished steel die fixed near the bath, and kept '~arm by ~n atmosph eric gas jet burning beneath 1t. The die being exactly gauged so that the wire only just posses through, insures ao even coating, a nd being burnished gives it a polish. 'fhe winding arrangement should be far enougl~ a way to allow the wire to cool after lea ving the die, the bole in the dye is rounded otf 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 expense ot a. 
st.eel die so I wi!J llrst suggest somethmJ::" that I 
think wlll answer very well, at any rute fat· better 
than the corks. Take a 1 in. go.s socket t\nd two 

lugs for same· drill o. hole through each side of the 
:ocket say t of 'an Inch diameterJ or larger, flle otr 
the ro~gh burr on the inside, ana trim up the ou~ 
side a bit smooth, in case the w}re should rub 

gaillst it· screw one of the plugS m to the socket. 
:bout two' threads only, then hold tho socket in a 
vice by means of the square on the plug, and pack it 
tightly with good tow or finely dressed hemp. When 
packed as tight as you can get it, screw in the o~hct· 
iug a few threads and the bottom one a httle 
~ore then draw yot& wire through this instead of 
tbe corks. You might use two of those arrange­
ments if so I should grease all the packing o! the 
first o~e with tallow. I thin le this plan wil! a!ls.wer 
everr purpose and shall be glad to know l,f lt IS of 
service to you.~P.S. The top plug is. to adJUSt the 
pressure on the packing, as you flud 1t nccessary.­
L. L. 

Prlntlng.-T. S. B . (Sllrewsburyl.-Blanket, llne 
cloth linen. thin oilcloth, glaze<;l board, or \'al!er, 
may be used tor covering the cyhnder of a pt·mtu~g 
machine and each posses:~es advunto.ges (or dts­
advantai-es) according to tho matel'ials to be dealt 
with and the quality of work to be J?roduced. For 
rough work newspapers or broadsides, or whero 
the type is old, it is advisable to use a blank.et; b'!-t 
it good work is required, the harder the cyhnder Is 
packed the better will bo the elfect, in tho ho.nds of 
a skilled workman.-J. F. V{. 

L a Ying on Picture Frame Gold. - J Ullmo 
(Yo1·k).--Proceed o.s in answer to,Il. N. (see pag:e 
333) and when thoroughly dry w1th a camel hu.1r 
bru~h apply good ma.'!tlc varnish with care, that no 
dust gets upon it during drying; probably cost 
7s. 6d., if you do not waste the gold, and you have 
all the tools.-G. R. 

Gladstone Baga.-JUMBO (Yorl.:).-I ho.ve done 
the so.me myself, and found best Berlin black evenly 
laid on with a good puinter's so.sh tool ronovu.tc them 
well· but it you also give it a couple of coats of 
Frcn'ch polish, and good vegotnble blo.ck wcU 
mixed, this answers admil·ably.-G. H. 

Book-caee.-.A.LPIIA AND P. M. M. (Epsom).­
You will have noticed that a good form of boo)<­
case wus given in No. 15, page 231. Others w11l 
follow. 

Index to WoR.K.-P. M. M. (Epsom).-Jndexes 
will be furnished for WORK. I ugree with you 
when you so.y :-"I t.hink no one intending to buy 
the Magazine would object to pay for an index if 
you thought well to issue ono." 

Photogra p hic Exposure T a ble s.-·w. P. J . 
(..ll.berystwith).-I shall be vet·y happy to see your 
tables, o.s of course till I have had an opportuniry 
ot testing them no definite opinion can be expressed. 
Glad to hear you like WORK. 

Bookcases . - S. A. (H<mle?·ton).- In No. 15 ot 
WORK you will find some instructions on book­
shelves, which will. no doubt, be useful to you. An 
article 10 the artistic furniture series of papers will 
also shortly appear, describing the construction of 
a bookci\Se. As tl'•e design for this is for an "en­
closed bookcase" -i.e., one with cupboo.rds, it is 
probably just what you want.- D. A.. 

Bureau Bedstead.-H. G.-An article describing 
and illustmting the construction of n· cupboard bed­
stead, will a~pear very shortly. You will find iL 
very usefuL-D. A. 

Stand for Overmantel.-C. S. (Briohtonl.-The 
overmantel, when supported in t he wuy you pro­
pose for yours, will virtually form the bo.ck or 
ufper portion of a cabinet. An article dcscripth·e 
o a cabinet is in the list of sub~ects to be tt·eated in 
the series "A.rtistic Furniture,' of which the over­
mantel was the first. '!'hanks for good wishes.­
D. A. 

llodel B eam Engtne.-A. Y. ( L eeds).-As your 
engine la only 2 in. stroke by lt in. bore, I should 
not advise you to t,ry to make it condensing. You· 
might do so no doubt, b ut, a little engine of this 
size ought to run fo.st, and pumps will not work 
\veil unless they go slowly. A turbine runs fast 
because the water runs through continuously; but 
ln an ordinary pump the water ho.s to be set in 
motion and brought to rest at every stroke. 'l'ake a 
glass srrlnge, and, putting the spout in water, draw 
u p the plunger suddenly. You will see the water 
does not follow immediately, but seems to think 
about it, a nd then comes unwillingly, only halt filling 
the barrel. Draw up slowly, a nd you get the barrel 
full. Draw up suddenly, and as suddenly p ress 
down the piston, and you get no water at all, be­
oauae the piston comes down before the water has 
had time to move. You will gain no power by 
adding a condenser to such a little thing, because 
all t he power gained by the vacuum will be ex· 
pended in working the air-pump. It you must 
have a working model condensing engine, have' 
a cylinder ' tn. b[ 2 in., use a fty.wheel of large 
dlametel!, and don t let it run over about sixty re­
volution per m inute. Yon could probably make 
7our enline of type metal. I have seen one made so, 
bat I would not expend trouble on such material. I 
f_3~17 twlv.lle rou to make a high pressure engine 
:~~ of a UMtul liz~l. and leave the condenser for 
- t-eeent.-1'. A. m.. 

hndture.-E. L. (Portland Place).­. t~~=~lt: OD this Interesting subject have been 
~· ancl w W appear In due course, .Mr. 

SIIOP. 
• 

Fredl \Vestbnry, 183, Great Dove r Street, h olrlR tho 
largest antliJust Rtnck of hllllthOOS l'lllitlliJIO for 

1
vnur 

pu1·poso. You cun obtain tllll' quunLit y from tilll , 
but of course you Cannot OXJJCc.:t wholo!lttlo lll'iUC!l 
tor Slllllll quo.ntitios. Owinl{ lo tho unot·mons cln:n· 
lation of \Vnnrc, wo (;{O to IH'C~R very ucurly tht·co 
weeks befo1·e publicution.-JJ. A. 

W ork B e n c b.- D. n. (Pcrtlt).-Y cs. tho subject 
will be treatcu, nud in duo courao. I hope to pluco 
before readei'S of \Yonr( designs and instructions 
tor nu\ king o. honch, both to contain tools und work 
at. Meo.nwhilo, it m1~y interest you to kno w that 
an article clusc~·ibi.ug the t:on:~tmction of. IL 801!111 
folding bench 1s 11\ hand. Your scoltltn:cs I'm· 
destroying the ki tchen tllhle muy Hpcmlil v he 
stopped b:v your pulling 1\ hourtl on t up of lt,. in 
othe r words, lul\'e u. woou co,·cr, uuu work on lt.­
D. A. 

P olis h ing B ookca.se.-AllfA1'1Wn (Opcmlhn.w).­
Yon will tl111l it euRy to tllain your bookcuso n 
mahogany colour: but being inoxpct·iunccd in 
stuining it is vm·y douhtrul if you wonltl ho uhlc to 
mutch the colotu· to tlmt or the oxiRii ng furniture. 
H you uro inclined to try you must 11rst Hln.iu anti 
then polish. I hnnllv think it w oultl be wo1·th yout· 
while to French polish. un!l probubly you wnt!lcl 
~et a bt'lttcr result by varntshm~-:. Bet wccn stum­
utg and polishing ot· varnish in!-{ t~pply 1~ coat of size. 
H you decide on French pollshiug pt·occeu in the 
usual way.-D. A.. 

Step Fla.shln~~:.-A. D. (Bm·kin(l).- To set thi!\ 
out proceed us follows :-Cut yout· SLufl' the lcn~th 
requh·cd, tho wirlth will depend upon. how much i~ 
to Jn.p on the slates. See sketch, wlt1ch shows the 
mn.x·king out of a picco 
3ft. long 12 in. wide: elm w 
line, A, down tho ccn tre, 0 c 11. 
draw a second lino, n. 
2,i in. from A, nud t\ third 
lmo between thu two 
! in. from u. Now obtain c 
the bevel of tho l'Oof­
that is, the an(;{lc for111crl 
by the two sides or tho 
root; take a rule n!Hl Jar 
one arm eclgewurs on tho 
sla tes, bend the othct· till 
it comes pamllel with rho 
joints in the bt·ick work. 
'!'his will give you Lho 
bevel to mark olf the lla'>h­
ing with. Befol'o lllllrk­
ing these, l!owevc t·, set olt' 
lines, E 1", from the edgu 
ot the stuff to line c, ·l iu. 
apat·t. 'l'he joints in 
brick work are 3 in. ft·orn 
toJ,> of bl'ick to toiJ of 
brtck ; but the tlas ling 
la.ying in a. slanting dil·uc­
tion, requires to bo 
marked an inch more­
that is, supposing the t·oof 
is n square mitre, or !JO de­
grees of angle. Now lay 
the bevel on lino 11, ami 
markotl'thodiagonal li ncs: 
now cut the stt·aight lines 
as fo.r as lino c, and the 
diagonal ones only ns fat• 
o.s 11. '!'his gives ' an inch 
to turn back into thu 
joints. I presume .A. ll. 
knows how to fix, nncl 

/ ' 
r 

/ ' 

/ 
I/ -

/ 
7 
7 
1.7 
V 

trust this will give him the informo.t.ion he wants. 
If not cleo.r on the subject, write agnin.-H. A. 

MBbogau y T op .-'1'. R. H. (Bil'7ninoham,J.-No 
doubt the swcnting, as it is technically callorl, of 
your table is owing to your lmving uscrlloo mu.c.:h 
oil. You seem to hl\\'0 saturated the w ootl wtt h 
this. Only a small quuntity of oil is r cq nit·c•l ~,·e ll 
rubbed in. In fnct as you seem to ha,·o an 1tlt~:\ 
that a largo q_uantity is needed pcrhap~ tho best 
way of conveywg to you whut is wantud is to. sny 
tho.t rubbing with an oiled m~ is 'almost sulllCJcnt. 
This, you will see, is very clitfcrcnt ft·om .a good 
coat of oil e,·cry night for a weak, by wluc b ono 
mo.y infer that the wood has been saturated.. "X ou 
must have misunderstood vour French pohshmg 
friend, as no pJ"Uctical polish c1· would recommend 
such u. procedure as you )an. ve adopted. A!l you 
can do n ow is to let the 011 sweat out .. and 1f you 
keep on rubbing . with a d1·y mg ·i daily you will 
soon have a good. surface,. whi_c h though not so 
brilliant as l<'rench polish wtU Withstand heo.t from 

· plates, dishes, etc. Th~ more you. rub tho better 
tho polis h and you w1U not rcqu1re to nso wax 
r.olish a s bv the time vour tuhle ts done it will bo 
• oil" 'polished, and quite us bri,lliant as if you !1nd 

used wax "Vork i:; sehlom 01lod before waxmg. 
A simple r efrigerator will appear in "~hop'' very 
shortly. Much obllged by your kindly rcn~arks 
about the articles by Qpur&x,,and your good WJ.Shes 
for WoRK.- D . A . 

Saw Belts Sllpplng ,-" A. READER" (Skipton). 
-As a tcmpor!ll'Y expedient, a little powdered resin 
will assist the a dhesion of a belt. But belts are 
very apt to slip on circular saw pulleys, because the 
pulleys being smo.ll, the arc or the c1rcl.o em braced 
by the belt is amnii. Hence they roqUJre frequent 
tightening. Do not let the bolts become dry. but 
preserve their sup~eness with co.stor oil. Bells 
Inclined or horizo drive better tha1t vertical 
ones. Long belts r e better than shot·t ones, and 
short ones require to be 4dghter than long ones. 

I ~ ~· . ' 

Short beltR ure n. mi~ln.l<c. A s n lnRt r esOt.rrce. u no 
u ltJUUtcr··t:nvPrctl pulley, or '"uploy n hrnder or 
tighLc ulug JlUIIey to thcHio.c k Hide ut the bolt. - .J. 

D ulcimer f or H omo Uae.-" l\T uA rCJ A=-r" ID•'''· 
Zi11) - ,\ 11 ox Jll'i'ictu;ctl luuul h1 l'n•pariug un tuticlo 
ou lJulcitnc rd Cui' thu nnulcr~ u \\.OHK. 

Dulolm er.-'1'. < :. 11. t flirminylwm).- Khully r·Pud 
the ILhiJV!l, which U.llt!Wcl'tl LJIU lJU CStiUUtl f Ull UI' O 
);OOU e iiOUJ.[h to Jlll 1., 

P r ints T ransforrcd to W ood .-J. C1. (Man. 
cltc:Jlt:r). - \Vi r,houL tu·cdl!o know lcdJ.r" ,,r 11!11 tulluN> 
of tho pi'OcW~r! u~t:d to produce llw JII'IIIIK you 
lllolltliou 1 l!lioulll 1my, u.'l f tll' 11s lilY expr:l'lu ll r;e 11t 

litho~mi>ltic alHl copperplat e print Ill).:' 1{1111:<, tllut it 
WOlllU UC qui ~u JJO!!R tiJ)I: Ill p i'IIIL .tiWIII IIIIIJil WOol[ 
fi'Otn stone from lruusfcra pr<; \'trmsly u uulu fro111 
coppe t• plt~lC!!. 'fJH; WUOII ( KYCII III~JI'C Ul' IUIL)JIC) 
haviug hCUII [)I'OCllrctl Of till eVCII lhllllll!'!:l llil'OIII{h· 
out, un tl tLiso plunotl very tl lltool. ltly, the f!<:rupe r 
of rho liLho~raphic JH'C!!!l sJ.oulol lm twl, lo suit pw 
suu:~taneo of the wuod, a111l in Jll.tihll).t' tbc llll· 

lu•t•s:<ion the pullill>' dOWtl lUll\ ltlllll); IIIJ nf .thu 
c\'Cl' should be wrcfully 11m11ipuluted tr, o1Jv1uto 
hrcakin~o: the s tone. Arlidc~ lwul'i iiK ·v iews of the 
particulu1·locnlity aru he:s t known nt thn tu~rc frc· 
quenter.l scas icle I't'HOrl!'l, wh.c t:u: they ftll'lli.Kh ~n 
intlucorneut J'or the unlucl;y n s1tor t v pu1·L w1th Jus 
spure cu:<h in lh~? ptu·chusu . of the111. us. merucntoc~ 
01' JII'CSl!llls for ht~ WOIIIUII~Illll. l1nll.ull0118 (IJlW are 
sold , which ure ounply JH'tll l.'i muunlctl upon wood 
tLtlll VtLrnishcd. null for uw:;t purpo!:lcs I hey nrc o.s 
~-:o•>•l tl<l 1 he renl thin~;. H you tlu uot l"!sscs'! u. 
li thu·• l'ttJlllic JH'uss. pc t•hnps yuu may IIJI(II'Ct.:mlu lhu 
CUlllllUl'fcit U:l li,UitC Within tfro li111it Of )'Our J..IOWCI':l, 
- J. J l. nt. 

Cylinder t o Gen eva. ,W a.toh , etc. - 'YA'I'Cn ­
liL\h:rm (Stol•t:). -'l'o put 111 n c yltnrkt' !!CC m:;u·uc· 
t ions g-in~n to COUN'l'HY \V A1'CII.IOilBJ-:Jt~ on ~uge 
:m·.! : tools n•q nircd, n pai1· or tui'H~. con teal p1 vot 
Ilk• nml bu1·ni:~hor, l{mn:r, utal ~,;uu~~:~. bow und 
fe rrule. Wt~X for rurt·ulu~. half rc:;in, R~td hal f 
bcc·sw11x. To solliu1', lllnkc a clo~e lttlmg und 
dl'Ull joint, use \'ury litllo Hultlcr, un<l. us~ pow­
d c rucl l>onLX fot· llux fur all hare! sollicrtn~o: JOtnla ; 
hoil UliL Ol' ll't it stand 1~ liiiiiJ in u tmluliOII or 
sulphuric acid, 1 pat·L to l!l jnu·l s o[ water, then 
poltsh o il'. To lll iLkc si h·c •· so d~ll', m elt wg-cthur :l 
purls s ih·cr uml I part llt•uss wu·c; or t\ \' e t·y cusy­
l' llll nirtl-{ solder. hut 1~ ot no stro\11-:, 1111~· be 1!1ulie 
from eqntLI )JIII'lS of Srh'CI' UHcl till, Hll!lt the f!llve r 
Jirs r. Gold svldcl', I ll .camt !-{Old, I~ pari A:. s.rh·c i', 
:l pari>:~: hms::~ wire, 1 )mrt: for lower qnuhtu·~ of 
KOitlur·Lit:lcs use rho same ~:>l1111tlurcl 11:1 Lhc u1:llcle 
to be soldered, udclinl{ the samu JH'OJJOI'Ltou of Sliver 
Ullll bi'IIS~. } !:<honltl sti'OUKIY recollllliCIIU all WU.tch 
untl clock jobbc·1·~. profos~ionul m· unHLiotu·. to ~et 
"lkiltcn's \Vutch aucl (.;Jock l\lakcr'.:! Jlunlibook. 
Dicl ionury, null Guide ," pl'icc 5s. , coH~aining ~' 
JIO.~CS Of nscful llllLLtCI' rt!ltLtiHg' t~. llCUI'lY .every. 
thing in tlt o tn1.dc, with u ho:;L of Iliu:;trallOUt:l ot 
tools, e tc.-A. ll. <::. 

Boolt b lnd i n g.- J. T. H. (lnvc1·ncs.9).-Papcrs on 
bookbi H<li 111:: i11 the orl hotlox way will u ppeo.1· short,ly. 
aucl l'rom these you \Yill lcurH how to Hmku the mce 
round hack nnrl Hlrni~ht cclKc thut we :;ce ou aU. 
book:~, f!'OIIl lhu professional uindc r. 

W ire-thread Fret Sa.w.-.T. T. H. (bwc1'1lcss). 
-1 cun only r e peat qmt the wire-lhreo.d f1·c~ S!l-W is 
not yet on salu in tlus country. As soon as 1t 1s sq I 
sh:LII bo told of it, untl will mc11tion the fact m 
•· ~hop." 

B ird Stuffing, etc. - W. T. ( ~far;bolc).-Taxi· 
derrur will nuL uu foq;ottcn , but I cun say no ruore 
titan thi::1 ut )li'CSUIIt. 

K nl etdoscope. - PrcA (Old Brompton). - Tbe 
first purt of the description of the new kaleidoscope 
is in my lH\nds, und will soon sec the lig ht. 

P a.rkestno.- J. B. (Oxon).-Pnrkcsino, xylot:~ite, 
H celluloid arc identical, and are made from mlro­
c.:ellulo>e re)~ Hr4 04 (KQ~)ul. ll1?,1'CCo.mmpnly known 
a.'! pyt·o:dline or "gun cotton, wh1c h 1s cotton or 
othor celluloid sn bstancc treated with. nitro;sul­
phuric ncid which renders it aoluble 1n \'UriOllS 
chemical o.gcnt.s, tl uch as alcohol a~Hl othe~ hydro· 
carbons with or wi thout r.nm t>hor olls, nnd ID some 
cuscl:l, gums und resins. This interesting substanf-e 
was rllscovcrccl by 1\-h-. Alexander Pnrkcs, of l~rr­
minr;ltnm, who, more t.hnn forty yet~rs n).;'o, '!Jcmg 
impressed with the necessity for the mtroducllon of 
n substance to tukl' the place of certain nnlnl·ul f!rO· 
ductions. such o.s ivory, tortoi~cshcll. etc .. ~et. hm~­
sclf to discovery such a substttutc. nud w1th th1.s 
end in vie w, made many tbou!lllntls of oxpen­
m ents till at length his ardent search wo.s rewarded 
by tho "epoch·mo.king " disco,'cry that by conl­
btning gun cotton with various othur s ub!ltanccs he 
could p1·oduce such nnnrt iclc ns ho hud boon so long 
in quest of. In 18[>5 P at·kcs took out the first pt~tont, 
buL being at that time cnl-{n~cd with thu 11rm. of 
Elkington, Mason, & eo .. he WI\S un.nblo to gn:o 
his unremitting nttention to the subJeCt. and so 1t 
was not till the London Exhibition or ll!b'2 that he 
succeeded in gai1,1ing much attent~O!I to his product. 
Though the spccuncns there exhibited were made 
in a rough munner by himself without the suit!lble 
a ppli1tnco used in tho various tl'Udcs. he rccetved 
tho si!Ycr m edal. By tho time, however. or the 
Paris J~xhibition, 1867, the matter ho.d mo.de such 
progress thnt his exhibit wns jnd~ed one of the 
most t·omul·kable specialities shown. Up to this 
time no nume had been given to the new product, 
and in honour of the invention one of the French 
paperll culled it " Purke:~ine." On his return the 
Purke•ino <.;ompuny, Limited, was formed, into 
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which the inventor threw his patents and t.ook com­
mon lot with the other shareholders. 'l'he specula,. 
t ion was not, however, a financial success ; and its 
colla.~1: left poor Pa.rkes minus his outlay of money 
and patent ri_ghts, and with nothing btlt t.he 
medals he bad gamcd in London and Paris, and the 
satisfaction of knowing tbat he had been the dis­
coverer of what is admittedly one of the most im­
portant substances applicable to the arts aud manu­
factures ever discovered. A second company 
followed the tlrst; and this latter was succeeded 
by tbe present British Xylonite Company in 
England, while. the Celluloid Company 11ourlsbes 
in America. About ten years ago, .1\'lr. Henry 
Parkes, who has been associated with his b1·ot.her 
in most of the latter's inventions, took out some im­
portant patentet and founded at Birminghtun the 
"British Cellul01d Companr," but I nm not in!ormecl 
as to its success or otherwtse. Ofcoursc, the details 
of the manufacture vary according to the purpose 
to w hich the product is to be applied, and by proper 
manipnlntion (mainly by variation of the sol \'ent used 
and any amount of pressure applied) any required 
degree of hardness or flexibility can be secured. I t 
can be made, for instance, as hard as i ,·ory, or in so 
soft a condition as to be capable of being spread 
in layers over textile fabrics, much in the same wny 
as paint is used. 'rhe product is waterproof, a..cid­
proof and airProor, and may be made, if not fire­
proof. at least, non-inflammable. It can be worked 
m the liquid, plastic, or solid state. It can be 
pressed and stamped, planed, turned, sawn, cnr vc:d, 
WO'I"en into fabrics, and, as first seen, applied as n. 
varnish. I t can be made tmnsrn.rent or opaque, and 
of ariy desired colour. I shal be glad to send any 
fur ther information at my command on learning 
your precise requirements; but I have no doubt a. 
letter addressed Messrs. Alexander and Henry 
Parkes. Inventors of Celluloid, Birmingham, wm1ld 
reach the inventor himself, who would be able to 
advise you fully.- R. W. S. 

Enlarging Camera.-F. C. (Trefecllan). -I do 
not know what process you refer to. 'l'l1cre are 
many ways of making crayon enlargements, the 
easiest of which is to make an enlarl(ement on 
bromide paper, and work it up with crayons. 'rh is 
process is mostly worked in black or sepia; but if 
you want to use coloured crayons, 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 skW to work up a 
crayon enlargement nnd keep the likeness; and, 
unless you possess such skill, the result of your 
labours will be disappointment. It you care to try 
the experiment , you can mnke an enlargement on 
Eastman's A paper, develop well out.. then sonk in 
castor oil until qui to transparent, and colour from 
behind as In crystoleum. Use oil colom·s. A very 
good effect can be got this way with care. 'l'hc 
lens you mention w ould do quite as well for enla.rg­
ing from t-plate negati'l"es.-G. Le B. 
Adverttaeme~t Pages. - GnAIIAM (P c·rth). -

Kindly see reply to .Ad FIN EM, in No.lli, page 253. 
Pump and Pressure Gauge for Model 

~gtne.-·w. N. (Birminnham).-If the boiler of 
your engine is only 7 in. long by 3 in. diameter , the 
Yeed pump will be very tiny, and will Yery likely 
cost you as much trduble as to make the whole 
engine. You might make it! in. diameter and tin. 
s~roke. I once had one, that w orked, of t in. 
diameter a.nd about i in. stt·oke. It is useless to 
" fiddle" O'l"er such ·a. little thing, nevertheless I 
s~nd a sketch ot min~ used w ith a 1-in. cylinder, 
2-J.D.. s troke. Fig, 1: A 1s the body, screwed and then 

0 

c 

I ··~ 
D 

Fig. L-Force Pump a.nd Eccentric for Model 
:Engine. 

. 
ao!t soldered into B, the v!Llve-bQ:X: o, the plunger, 
Wlth an eye-the eocentr1c rod is first fitted, and 
t~en the eye is soldered in ; D, the gland with milled 
P':f!orscrewingup with fingers;&, the delivery pipe 
18 . o screwed and soldered in ; F is tbe suction and 
receives an india-rubber tube ; G is the cap Screwed 
down on a. bit of soft thread : it also a..cte as a net 
cock w hen slightly relea8ed to let out air. '{be 
valve· pox is. diill~d tlrst, with three sizes of drills, 
the mtddle st:r.e bemg not less than the diameter o! 
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 lnind it to its seat while the box is running 
in the latli6. . The g uide under the valve must fit 
the hole of F . so .as to keel' it straight, and when 
ground, it is to be tiled w1th three sides, to form 
P!IB88.8'es for the water. Then turn the little stem 
above the vaJ.ve and cut it off. Now tit the upp.er 
valve in the. same way making the gulde come 
Within n in. of the· top o{ the lower va.lve, so as to 
Umlt its li!t. · It shoUld lilt about one-eighth its 
diameter, S~ly the cap screws down to within 
~bou~ n in. of tee upper valve. 'l'he most import­
ant thin& in th~e l,lttle pumps, as in large ones, is 

• • 
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to leave no pocket for air inside. Put the deli,•ery 
valve on the highest point., then the air will he 
driven out first. I have seen many sections of feed­
pumps in different pn.pers I feel convinced would 
give endless trouble, if they worked at all. "When 
you havcmade this pump, make a '1~-in. cylinder· 
engine and apply it to lhat. It will kj':ep it well sup· 
plied. You n.sk, ~econdly, how to mnkc a steam gn.uge. 
.Models of the stze of yours arc not usually furnished 
wiU1 one, and it woulrl be cliltlcult to make one 
smtLII enough of the orc1 innry description, and if you 
could sncccccl it would probably be wot·th two or 
three times as much ns the boilcx· I l<'ig. 2 shows a. 
kind ol steam J;tLuge I · 
made with some bits o' 
J..in. glass tube, a very 
fittle mercury, an cl a. bed­
room candle, when a boy 
of seventeen. A, the tube, 
held in tho candle and 
gradn1tlly bent as seen ; 
the upper end was scaled 
with a blowpipe made 
wit.h another bit of tube, 
partly closed by being 
l1el.d in the !lame. The 
bent end is slightly cn­
lo.rge<l to take a short 
length of india- rubber C 
tubing, which will do to 
mu.kc the connection at 
low pressures, cspccinlly 
as you can easily renew 
it. if it swells. u is u. bit 
of board to which tube 
is wired, and on which 
divisions nre marked. 
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A very sm.nll :quantity of Fil?' 2.-Mer curlal Sten.m 
mercury IS mtroduccd, .,.. 
as shown; by warming Gauge for 111odel Engme. 
lhe tube nnd then hold-
ing the mouth in the mercury you can mal•c it suck 
i t in. \Vhen the mercury stands at a convc­
nicut hci~ht, c o, make the mark con the hoard nflcr 
first makmg sut·e the tu be is cool ~.then mark nt D 
the encl of the hole in the tube. .Now c represents 
atmospheric pressure, say 15 lbs. rLbovc vacuum. 
Hul vc c , D, o.nd you get E, which will be :JO lbs. f1·om 
vacuum, or 15lbs. per Rqnnrc inch. Probably that 
is as much as your boiler shonlcl carry, but you can 
coutinue the subdivision, haldng E, D ut F, all(l 
marking there 30 lbs. above the atmosphere, etc., 
etc.-.lf. A. ::\1:. 

Damp Floor in Fowl House .- T. G. L.-Fowl 
houses will be dealt with if opportunity otrcrs, and 
the subject is in demand. It is n. dillicult matt.cr to 
determine, without seeing the place, why the floor 
of your house is always damp, although the roof 
is ucrfectly water-tight. .Perhaps as ~ood a plan 
as ii.ny to O\'Crcome this drawbnclt would be to dig 
out the earth to the depth of 12 in. or IS in., and till 
up with brick-bats and coarse gravel, with fine 
gravel and cinder ashes on the top. This woolcl 
ntford 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 frag­
ments, and sand, espccullly sea sund, are also useful. 

Basket Making.- J. T. H. (Inverness).- Yes, 
instructions will be given on basket making; but I 
htwc not yet suC'ceeded in getting hold of a. literary 
basket maker whoeo.n wriLe on his trade. 

III.-QuEsTro:o.s Suo:.nTTED TO ConRESPONDKNTs. 

Insurance of Workman's Tools.- J . K. (0x­
fo7·cl) writes:- '' I am writing to ask you whether 
yon could tell me (a journcyrnnn cabinet maker), or 
iiml out through WortK, if there is an insurance 
oftlce nnywhere to insure tools kept at n w orkshop. 
I ba\·e tried to insure my tools in othc1· oftlces, but 
have failed. I hope this is not out of the range of 
your column tor '::ihop.'" 

Tools.-G. P. (Edoelcy) writes:-" AN AMATEUR 
would be glad to be ad\·iscd whnt tools (ca.rpenter­
ing) to get to commence, so as not to get too mo.ny1 nor go to great expense, and where best can be got 
at lowest cost- say, for building greenhouse, etc." 

Moulders' Pattern Making Tools. -E. R. 
(Halifax) would be glad it some reo.dc.r would, 
through the agency of your paper, W om,, give hin1 
a list of tools that are used, and the cost ot each, in 
moulders' pattern making . 
Walkin~ Stlck.-G. -..v. M. (W estbourne P ark) 

writes:-" Cun any r eader of WORK zive me the 
name of a London turner who would supply me 
with a lignum vitro wo.lking stick 1" 

Blue Prints. - PHOTO (Chest~:r) writes:- "I 
have been much pleased with the instructions tor 
preparing the sensitised paper for taking blue 
prints, and have succeeded in taking somo tine 
copies. 'l'here is, I believe, a. process for tak ing 
copies of engineering tracings, giving a. black llne 
on a white ground, the bll.th being gallic acid. 
Would any reader o! W ORK kindly give me the 
mixture o.nd the propor tion for preparing the sensi­
tised paper for this process1" 

Finishing Brass.-S. H. D. (Newtown) writes :­
"Could any brother reader of this valuable paper 
ln!orm me as to what method is pursued to ]JUt 
that finish on brass work so that when it is handled 
i t does not tarnish 1" 

Removing Ink Stains. - LITTLETON (Wor­
~ster) writes:-" \.Yill a reader kindly say how best 
to remove ink stalns1 '' 

' 

[W ork-Au!Wit 24, 1889. 

Trade. NoteR and 1\lemornnda. 

IN 1892-the anniversary or the discovery ot 
Amcrica-tbe United States will hold a World's 
Exhibition. 'Vorkers should prepare. 

A DISCOVERY has been made in America or a 
chemical compound from which light, heat, and 
power are obtainable at smo.ll cost. 

GF.RlltANY is going ahead in a movement to 
explore the submarine tlor11. and fan naot the ocean 
Attentiop is first to be directed to the east coast of 
Greenland. 

IMPORTANT PRIZE COMPETITION. 

THE Editor of Wonx h as the pleasure to offer 
his x·eadcrs P 1·izes to the value of 

THREE GUINEAS, 

to be dif;tribnted for Competition for Designs for 
a small Bookcase, to coutain the Volumes of 

OASSELL'S NATIONAL LIBRARY, 
FmsT PmzE .. . 
Sec;o::-<n PntzE .. . 

One Guinea and a Half. 
One Guinea. 

Tuuw PmzE .. . Half IL Guinea. 

Full particulm·~ of the Scllcm8 will b8 founa 
in WORK No. 17, page 25~. 

WORK 
;~ 1'1tl>li•hrd nt J..rr. 11rl/e .'lllut'n(lt, T.11d(lole Hat, J,ondon, Id 
0 o' elock t'l't'TJI ll'tchttR<illll m,,.,;,(l, tlll d ~ltotcld be olitnilcaL/eouerl/· 
where tlmwv!. ottl tit e Umted A i"t'du"' 011 J.'riclav at tlte latelt. 

TER:»S OF SUBSCRIPTION. 
s mnnll•~. free by llO&t .. •• •• 11. 8d. 
d uaun ll1,.,, .. • • • • • • 88. 8d. 

12 muuths. ,.. .. •• •• G8. 6d. 
T'uM.nl Order~ nr Pc oat Omco Orders pnynhle at the General 

ru.t Olllrc, Lumlon' to UAHI!Kl.L :\nil UVKI'All'i', Limitetl. 

T KIUI8 l'On TIIB l!O<KIC'rlOX Oll' A JIVY.nTISRlilt:STB I S '&olOll 
W llhKl,\' JijSUK. 

£ 11. d. 
nnc T'nllo - - - - - • - 12 0 
Br\l f f'aJ.tt• - • - - - Q 10 
~un rLCI' l'ngo - - • - - - 8 12 
J•,tf.!hl h ut 11 I'AflCl • • • - - I 17 
Ont•·!iiXL•·c·nLh ur a Ptcgc - - • - - I 0 
lu t;ullcrnu. vcr inch - • - - - 0 10 

Prmnilltnt l'n!itinnt, or rr. 8erit3 oj i nlt:Tt!oll&, 
by special nrrnuuemmt. 

0 
0 
5 
s 
0 
0 

F!mnllprcpald Advcrt!BC'mcnta, such RB F!ltnntjons Wnnted, 
F.xducn~;••, f'LC., Twenty WurdR or lcfs, Ono c:illllllug,aoll Uue 
l'cuny )Jcr Word c:<Lru if vrcr ·rwcnty. 

'•' Adverti!!<'monta should r~nch the omce t ourtceo 
duys io 1111 \'nu eo of tbc dnto of iaaue. 

SALE. 
Cyclis ts.- Use " Graphine" on your chains; no grease, 

will not hold dust ; 8 stamps, free.-WOLI'F and SoN, 
I'' a Icon Pencil Works, Bauersea, S. W. [ 1 R 

Hats Made Easy. Br:tces mnde perfect. Fits all 
sizes, hats or braces. 6 stamps.-T. l<AwsoN, He::ctoa 
Lane, Stockport. [2 R 

Your Name. Sir ?- A complete Font of Rubber 
Type, consisting of two alphnbets, with box, ink, pnd, and 
holder, post free, JS. 6d. ; extra alphabe", 6d, per set.­
E. C. PRESTJUOCS:, Manufacturer, Cumberlnnd Street, 
Bristol. [6 A 

The "Era" Pocket Printer, Regd., prinu any­
thing; supersedes stencils; post free, •s. 6d.-F. BowolTCH, 
s. Waldo Road, Kensal Green, wndon. (9 R 

Cabine t Portraits from any photograph. Six sent 
post free for JS. 6d. Orrginal returned uninjured.-HR~>RY 
HROS., The Spot :S tudio, Derby. [t4 R 

Unbleached Violin Strings.- Yellow but dm able. 
Six for 12 stamps. 'fone perfect; stt·ength marvellous.­
CRAV&:-1, 39, Jamaica Rond, S.E. [ tSR 

Waterproof Llqutd 'Glue.- The New Glue Com­
pany, ::ihiJ?ley, Yorkshire, manufacture the Ne"'· "Water 
Glue.'' 1ins, 6d. and Js.; by post, 8d. and t6d.; or all 
ironmongers. . [16 R 

"Water Glue," for cabinet makers, joiners, yacht 
and canoe builders, all amat~ur and domestic use. Liquid 
thoroughly dnmp·proof and waterproof. [17 R 

Powerful Miniature ·shocking Coil and 
Battery.-Carried in waistcoat pocket. Co:>mplete In­
structions for making, 9d.-B&LOAIR1 25, Livin,gstone.Road, 
Bath. [1 9 

Patterns.-Joo Fretwork, Joo Repouss6, 200 Tu"?ing, 
300 Stencils, JS. e:\ch parcel, Catalogue, 700 Engravrogs, 
3d.-CoJ.LlNS, Summerlay's Place, "-ath. l2 s 

Stencils, too, large, working size, ready for cutting, ss. 
Samples post free. 12 cut Stencils, 25,-COLLINS, :Sum· 
merlay's Place,. !lath. (3 9 

Dancer's Mlcro·Photoa.-Snmple and li.•t, soo, post 
free, JS. 12d.-82, Heywood Street, .Moss Side, Manche:.t{er. 

.f9 
Genuine Receipts.-Ebony French Polish i. . . Ba!h 

En:~~mel Pnint, stanll hot water; Concentrated . rqudd 
Dryers, u. 1d. each, three for :>S. Jd,-BlCWAY, Whttcfiel , 
Manchdter. Is s 

• 

• 
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WE 

RQ: MELHUISH & SONS, 
FETTER LANE, LONDON, E.C. 

Prize M edaJ f"or o .xcellcn ce of' 

For all Workere i n Me~als, also .Joinero, 
Wood Carvers, etc. 

HOLD T HE MOST COMPLETE STOCK IN THIS COUNTRY. 

Technical Schools, 
Exhibition, South Kensington, 1884, 

Guilds City PRIZE MEDAL, 
Health 

for Excellence of Machines and Too ls. 
Our S:~ws, made from Extra Ca~t 

Steel. specially for the purpose. tem· 
pcred and ground by machinery, 
a cccurate ly tapered from tooth 10 
back, and from heel to poin t, will 
work easy, with le:1st possible ''sett.'' 

OUR FA~IOUS 

HAND-SAWS, 
.·h ILLU:iTR..tlTIOJit, 

16 in. 2 0 in. 24 i n. 26 in. 
316 ,.,_ 4/9 si· 

BRASS BA.CK 1'ENO~ tlo. 
8 in. 

319 
10 in. 12 In. 

,.,_ 4/6 

All Carring-e F r u. 

14 in. 
s/3 

Ou1· Tools cannot be 
excelled. 

See Quality, also Price. 

RD. MElHUISH & SONS, 
85- 87, FETTER LANE, 

LONDON. 

SCIENTIFIC & ELECTRICAL MATERIALS. 
J MME:-ISE STOCK of Appli3nc~s •nd Materi;ols for Co"otructioo cl (\\\ \. \J. 

Electric, Optical, and ScientiJie Apparatus. \ n~\~U\'1 • 
:BLBCTRlC BELLS, INDICATORS, W!RES, TE&· U\\_\., \,.U\ 
11I NALS, CARBONS, BA TT BlUES t\(\ l:\t. {\ · 
LENSES, AND FITTIBG3. C. \ ~\JU~ e~·\ !>peciallyfaT 
1leotrlo Car.alo~rUe. \ "1"\) '}.\,, \. -~ .. c t'hoto~:raphic C••n"ras, 
• ~~a~es. "\) \.. \ •! 1)~$• L c:oses. Stonds, Sensitised J'opcr 

· C & \) '~ ~ 3• nnd Dry Plates. New Patent Aneroid 

\)
' \,.\;. ('ttt:.ta~ Bor<-rr.ttcrs and Thermometers. Electric Lir.:h<. 

\l t'\ Every New Invention or Appliance. Buy of the A ctual 
ll• M&DUfacturera, and ~et full Scientific Knowlcd~:c. and Save all 

lnte rme cliate Profirs. Send for ILLUSTRATED CATALOGUES of any 
branch of SCJEI'>CE-A GUIDE TO RUVER$.-DALE, 26, J,UDOA'tE HILL, E.C. 

.A..T NTS, 
DESIGNS, AND TRADE MARKS. 

T l!L. ADORI!SS: 
APPLICANT, 

London. 

BERN HARD DUKES, 
226, H igh Holbo'rn, Lonc.lon, 

ATTENDS TO A L L DUSI N8SS RKLA T ING T O 

JY.C., 

PATENTS, DESIGNS, and TRADE MAR K S. 
A TTENOANCF. '" ~•cg PROVINCES.: Puase mettlio" this Pnpe~ 1ulr1tll ttpfo/;'illt;. 
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ESTAISI.I!.IJFI) 1861. 

BIR~BEC~ BAN"~, 
flonLhampLon Dulldln ~r•. Chl\nCor.v Lano. L ondon • 

TI!REJ.': per CENT. INT£REST allowetl tJn u~. 
POSITS, rcparal>le on dcma.,d. 

TWO prr Cr. NT. I NTEREST on CUf<l<I.':NT 
A CCOUNTS ca!cularccl on the minimum uroutlrly hal.onces, 
when not clr:l\vu lx:ICiw f.roo. 

ST(JCK:i, ::>IIARES, and AN~ UITI CS Purchased 
:md ~•Id . 

HOW TO J'llRCIIASJ;; A H() t;SE FOR 1 WO 
CUINI.oAS l'I' R M(J:-.1111 <or A 1'1.111' Ill· l . A)olll H1R 
FJ\'E SJIILI.I;-;!.S 1'1 ·1~ ~l(o;-.ITII. woth lltllnc•h>~c• J•O<· 

JC<Pilf"n. A pph· .. t the Vlfii..U ur thu Ulk~JU!.CK l· t<hHittJJ . tJ LA:"oil) 
SOCIETY, :a:, al KJ\'C:. 

' l he: IIIRKII!.o\.K A !. MA :-.lACK. wilh ln!l p~rtitnlor<, l•ll•,t rrcc 
on ·•l•l'hcatt~n. r· RA :-:c. 1 !> RA VE:-:sc; I<<IF'r, ~l•n·•l:er. 

LENSES, SHUTTERS, TRIPODS, &c. 

HUMPHRIES' CAMERAS, 1889. 
THE DRAYTON.-~Iost compact. 

Every mo,·ement lx:~t wor'km:u"h iJ?. H ir;hly 
finbhed ; low price. Ilfn<tratcd l."t ~ free. ­
W. H. HU l\1 PH RI ES, Photogr:.p!.ic Ap(laratus 
l\1 :uml:lcturer, 116, H i~hbnry Hil l. l.o~o.lon , N • 
Factory, 70, Elfort Road, Urayton P:uk, N. 

TO INVENTORS. 
J( )'OU h3ve an i<.lea fc'f on itwentinn PAT FNT 11 fur a triRmc- cost. 

P.uuculars .mtl r~mphlet free. 
RA YNOR & CAS SELL, P atent Agents. 

n.r 

Cure . 

... ," 
LUMBAGO 

Mr. J. B. CAR NI!. St~tion M~stcr L. D. & S. C. Ry., 
Clapham junction lomtlon. S. W., writes: -" I Jrn vt 
tltr.,.vcd KrtQ/ bcntfit /r""' wtan nr )·ou r £/ttiYO .. 
pathie Bell. Tit~ Lum6a::~ ami pai11s "' my -bat/: 
Jra~·t botlt cta$td." 

-~ Gu:aromteed to generate a mitu continuous current of 
Electridry. which spc~dily cures all Dbo rdcr< of the 
l'ervcs. Stomach. Lhcr on<.! Kidneys. Thous•nds of 
Testimoni.lls. a•n mohh•t & Ach·le c fa·ce on 
n I)JlliC'nt luu 10 ~· r • .:. n. llnrnt-J!ll o co .. n<lt· 
'"1: J;'lutr•rum, lhc ~lc•dlc:nlllnttea·y t:o.I.Cd. 

On ly Achh•c•""• LONDON, W. 
52, OXFORD ST • ~: .. ~~~;::~:.1:-,., 
(!nlllU•day,lfJlUS~Ib l e, o r W l' i'<l I\ I M IC'I\ 

' 
"-.)(/ For Infants and Invalids . 
TR.AG~~~!IWll( NOT }'.!.RIN.\.CEOU!'i. Rich in Flesh, Nerve, Drain, 
~\ j a.ud Uone l 'ormcrs. 
~·~ 1 T is :t fact that farinaceous foo<ls cannot be digested by Infants. Th!s is 

the only food in whjch the st::>n:h has been wholly changed mto 
soluble substances, which can at once be c1>nvc:ned in the body into livin.st 
blood. This rem:trb!Jic result i~ attained outside the body, by imrtating t-xactly, in 
the proce<.< of manufacture, the natural conditions of healthy and perfect di~;c,tion • 

MELLIN'S FOOD has b.:en examined phy,iolo~ically by the highest Medical 
Authoritic<, and t<-tcd ~hemically by the most di.tingui>hcd Analysts, and h:1s :tlways 
been cl:"scd b~· them A a. It has gained m::tny awards of the bjghest merit at Public 
:Exhibitions. 

No Fo1>d in the mnrke t can ~how such "V:\.<t collection of bmu1:fide te~rimonial~. :tnd 
many of thc<e allude in "" cnwtional yet since•e manner to the fact that "MELLIN'S 
FOOD has saved Baby from Deatb." 

U SED IN ALL CHILDRE N 'S HOSPITALS. 
Prosflecfus, Pnmjlhl~t nnrl Samjlu, j>osf/ru on np;licRiioll to lire J l~ t:e lltO,. 

n 1ut Jltu J.tt{a c tu rc:r, 
G. M ELLI N, Ma1•lborough Works, Stafford St., Peckham, London, S.E. 

New Copyright Volu1ne in Cassell' s N attonal Lib'rary. 
NOTJCE.-By the kind permission of the Author, " The Visions of Englalld, ,, by Francis Turner Palgrave, Ed£/or of 

" The Golden Treasury of E ugl£sh Son.fs a1td Lyrics, will be issued as Vol 193 of 

Oassell's National Library, ready Sept. 2nd, price 3£l. ; or in cloth, (]cl . 
Vol. 
192. King Henry VI. Part Ill. By SHAKESPEARE. 
191. Rasselas. By SAMUEL J aHNsoN. 

190. Dialogu es of the D ead. By LoRD LYTTELTo~. 
189. King Henry VI. Part 11. By SHAKESPEARE. 
188. Letters on Swede n and N orway. By MARY WoLLSTONE­

CRAFT. 

187. Table Talk and other P oems. By CowPER. 

Vol. 
r86. Tales from the Decameron. Dy GtovANNI 13occAccro. 
185. King Henry VI, Part I. By S H AKESPEA RE. 

184. Essays Civil and Moral. Dy FRANCJs BAcoN. 
183. Third Voyage for t he Discovery of the North-West 

Passage. lly Capt. W. E. PARRY, R.N., F.R.S. 
182. Utopia.. lly Sir Tuo~tAs MoRE. 

Tnr. ATHENA!UM says :- " CASSELL's NATIONAL LrnRARY is a wonderful bargain at threepence. No greater feat has been accomplished ltf &D)' of our publlahen during the last quarter of a century." 

CASSELL & COM PANY, LIMITED, Ludgate Hill, London, 

• 
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nvils Vices orges 
( <:·J ·r, r S m · ., f ' •r·· · t• St~n J ~n a B~ ·11') - <~ ~ - •• ' .>:. • V ~ o< ~ " " • ' 

LfiT}lE~ and 
CATALOGUE, 6d. + LIST OF SECO:-;O.H AND LATHES , & c. &c., 2d. ++ 

Seve:ral S lightly S oiled La:he B ooks, 2s., post free. 

MORTISING} BORING, CIRCULAR SA WING 
LARGE STOCK AT 

100, Houndxsditrc;h, !Jondon. ALL L ETTERS, BRITAN='IA CO .. COLC HESTER. TER:\15- CAS H OR HIRE PURC HAS E . 

J. H. Sl\_L_\~~R & CO., E.._t\.ST DEREHAnl, KORFOLI~, Manufacturers and Importers of Photographic Apparatus and Fretwork Materials. J t.: ;;:: ... ,..., ~,-,. ~ -- •._ ... _ =,- --· ... ;.., .. .... - .... .._ ..... )- ,_, , . .,_ • ••• ..... " -V-- • • ••·- £~a.<.- • • • • t ..... -... •• •• ·-~~- ... - r 
_ .,. , - -- 0 .. ft" ...... - .... " "'''"' . ... -- ' - - .. , _ •• · - · "' - ,.. .... _.,.. .. • ,. - ·· -~ ·- ..... .. "'-~·-~·- · · · · ·-· _, - -- ... - __ ,, .... .. . 10 ... - --- ----C" t.i\.. , " "'l_ .. • ' ... , __ • ~ o·· _, ..... ). ,.. ___ .• _ - ' ... , .. . - •'" .. ,..,._.., .. __ • t · -~ r oo • ~,.- ... •'r .-- •·- .... ,.., ._.__,.,. ... ~- - .-.- -~ ..... ....,.If'-· ., ,....._ c. .. , : ex:..'"=~·t' 

1 • · .. .. ··--· . . ;.- •r 1:'··'"" '-,.... , _ , ,._ . ... ..... ..t ···'-" ·"' · .. -C ,. • • _ . -w ~ ~,. _ • • ) -~- . .. -- 1.-.;o.r ... .. . -~ :, ... r ,.._f!: _ .... .... \.:~ ..... s.c-_ 
36 The Eclipse Camera Set. 36 

C ·--• ...... .. ) .. . · .--: ... _ , . .. ~ .,- "'-' ., .. "'•- ....... ' ,_ .,. r- _ -.~- 1.. _ • .,..e ... _ ,. ..._ ___ ... ~ '"-§. • • -·, ·- . -·•-. . ... ..... ,: - .... · - ..,-_ .. ~- """·,.- · C= ... . , . ~ . , -.-- . - _ . .... . ........ .. _ ,...~ .. · · ·,.- ' .... . .. .....,.. ... "-· .. r . • , ............ _ .. .. . ... _ ....... ~. .... .. »• .. .. - ·•"-"-'----• ! ~ ...... . - ~. , .... . ·L - \._ - --C"··· -~ · ...... , .. -.~ . L L • • • • _--•"' Uo .._,,_._ oC "t:"~, g, .~ o ·•- .._ o ,. o ' "' ~ --., -... o r .. ._ t!- .. 1 ~ - -;.,, ....... ~ - - • • , -::. • • __. 1"' I ••• J I"" ·-- ... .... - ..... . ,-, .•. , -~-- _ ... _ . .. . ..::: • • • - · • -~- .. , ..... - .... ...... .... -..: • . .», ....... • .. ... ·• ~-tl!"t!.: t > ~-i:c- a ~'"''..! P'-_c-:....,.~;.. t:.. 1':--.t::e 3»-- Od_, vr .,c .. -:e:.r ~ .• c:J :.y Pa.r~e-! ? s.:. 45 . 
7 6 Complete Photographic Outfit. 7 6 

N. B.- If Appar.1tus does not g ive satisfac t ion, 
a nd is returned uninjured wit hin t hree days of receipt, we guarantee to refund purchase money. 

T i m ber l 'ard.• • .5atdno aud Plau in!J Mi llll cor er ing a bo ut Itc-v _-tc-rell u t'ar llailtc-ay Stat i on . 

l. H S. 11: CO. k"'o r~Jllrl" in stoc:t 3bo~t 120,000 :Ecllpse Desia:n, No. 102. Fi:.ET OF FR.ETW OOD, ,;:1: 1 oJ ;-pry. 'c""""· ~-=. t~:~~ a "~I)· t.a:;e .;u t.:.£:-y :t L:"t"S. J-b:. ..:s.. a- ::1 ! - ~ t ... t 1:·. < u 1! T -;,;.--::.·t .: \\ • -~- .._\.·: • --~d 2 00,000 FULL-Slz:E DESIGNS !or Fre twork, W oocS C a rvl .,&', &:c., l~:.!c> an •~--::~~"' S:-xlc oi J . l!:en· To-:1 Chc,u. F r<-:wca k. U~:f :.., . D:W. ~.lw Fra.m.es.. JU.:d a.:t.! T re.: !:c ~heb:le:i. Sa. • 2~.:1 -:s.. ~c • .i.-:.. 

C omp lete Fretw o rk OuUit, ~-.=7-'~-~ tY:odl 
S:~ l-r ::1e . ~ ,:, J ,,._ .\ .. .._ r - e . .: l.J.t. ... .. ~ • 1·!1 S":;=-:ci~t ph..n< .-J \\ ,.,..!. ~~ti.. } . azj u . Ha.: ... . .... k O!l Fretwork, 
p:-:.ce ~ :.~. " LT..J.6c t---=-..!. 1.: fee: ~)l'te-..:1 P'..;l.Acd. Fn:.t· 
"' .x..i. j$. 6d.. 

~ s~~....t! F:~w~"rC [k$~ b Ctlc-emo~i""n of Her r.:a; e:<:y i J~~. s..c:, p :a by~ w., ~r.~r: ,._:d. ....,,. 
U.:.Lc~.:e o ( ~t 1 :~!.=es. l'le<r.u. " "'>YJ. Too:S~ &·c. • .-:;.t.b c.e-·- e...-.1 tlc.::..:r!'d 1- - -i:::-t:: !'""'. a:~!! • - - ! s-r.:c-::i..Q=-s L t F ·e·-- •c- 8 p ,..· . .. \. , . • .,. .. .... \ " . .. -: · ~--- ...... ·e __ _... ~ i.-•• -~• ..... • ·- .... -.'..1. - -~·- ..._ . r . ... .r.&o. ,..,- ... ~ • ..__ t.,.•..d Fre: Sa.• -..i. h : • .!. ;>er ..,-: ~s : l~: 01::.0. a per g-f'O).C.. 

w.n Bracket. 
illiil P rlee5d.. 

FRETWORK AND CARVING. OFFICIA L / LLUSTRA TED RAIL WAY GUIDES. Gold Medals Awarded to our Customers. 
Jt::ot P~~ik~e~. ~· .,, : 3 L!-it (c~nc~~:u1; :-; , . :1) 

o: ~~~t-:~...:1 · 5 ~, .; 1 .,.,:s for Fret•-''?:;.:. Cd "'"'" n:, 
l o!.ayi:l1. :t~d P.J.t:::ir ;. \\·::..; t:'lCy ne·..,· t ,:u.;:r1tL~ 
( l;o E,;n,in;;£1. pri:.: ~d .. free. :.I any art.cle$ on ilW L:.<t iu,·e be-en t;re~i.!y rr:cuo:ed in ;):-:.:.:. 
~o,.· : u : v. Instn:c~:>cs io t.he Art of \Vood 

C a.!"\·1:-:g, r;:- t..~e \..IUi~:lCe o! B:;~:::..rs, ::2 ., i:~e.. 
L L·· 11' L.: ·i" .,,,....·--r ,,_,, ..... a- · .• .. , ,. • 'J .. .,_ u · ~- _,. - .t • .. .. . , , , _ ._ _ •• 

Cassell's Classified Catalogue, c ontaining 
particulars of upwards of 0:\<: THOI:SA:\D \'v LD!£5 p:1~:.:3:.d by ~Ies.srs. CA5SEL l. & Cl.•): 1'.-\:\Y, ra::!ging in ;::O:ce f:om 

THREEPENCE TO FIFTY GUIKEAS, 
will be sent on request ; o;t f ru I.J any a.i.!ra:. 

CASSELL & CI)~IPA~Y. L::-~1-:-E:>, Lud:a:~ Hi.'.'. L=.tim. 

' 
COLO "C'RS-EXQ UISITE. 

Price l s. e:1c!J ; p~t free, ls. 3d. ; or cb:h, 2s. e:16; post free. 2s. 3d. 

W ith choice illustrations on nearly every p age, Official 
M aps, Plans, &c. &c. 

The South Eastern Railway. .l\~.v R cad_y. 
Great Western Railway. Re-;:isr:d Edition. 

Read;• S hg-rt!y. 

L ondon e.nd N orth W estern 
Railway. En!..Jr_sed tuUi lir.·c:'ud. 

L ondon. B righton and South 
Coast Railway. 

Lonc'l.on and South W estern 
Railway. 

Midland Railway. Rn-ised. 
Great N orthern Railwa y. 

C.-\SSELL & CO)l PAXY, Lr~:rrED, Lwd,~:~ Hill, L<m.it11t. 

I . 
S C/RFA CE- LI.KE PORCELAI~~. Tes timonials f ro m the Quee n o r Sweden, the Marc hioness or Salisbury, &c. 

FOR ALL SURF !DES OF WICKER, WOOD, METAL, GL!SS, E!RTHENW ARE, OHINA, &o . 
• "Simply P erfection."-Tne Quun. 

Made in over 100 Colours. Sold in Tins, 4-td., Is. 3d ., and 2s. 6d. For Baths (to resist H ot Water), ls. 6<L and 3s. P ost free, 7d., I s. 6d., 3s. ; I s. 9<L and 3s. 6<L 
REA D Y F OR USE. A CHILD CAN APPLY I T. • • 

SOLD EVER"V'VV~ERE. 
ASPINALL'S ENAMEL WORKS, LONDON S.E. ' COLOUR CABDS FREE 

Telegra.ms- E.DWARD ASPINALL, LONDON. 

P JU.'\TED ..L.'\0 P CBl.lSll£.0 BY C.A.SSELL & Co~PtL-~Y. L IYJTE.D, L4 lh:u,E s .. u : T AO&, Lo.xoo:s, K.C. 
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