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THE DA.RK ROOM AND ITS EQUIP
:DIEN'l'. 

DY .AN ULlJ HAND. 

THE AnnA~CDIEl\,. Ot·· TAF. DARK Hoo~r on 
WOBATOR¥- PRL'\T· \\'ASH I .SC- .ACC£:$:i01ll ES. 

THE " dark room," as it is generally called, 
is somewhat of n. misnomer, the word 
"laboratory '' being much preferable, for 
the amount of light admitted to tbis ~o
called dark room nun· be sufticient to enable • 
the operator to see comfortably OYer the 
whole place and yet be perfectly safe ; that 
~ not affecting the sensitive surfaces with 

~ which he has to dea l, 
unless they nre very 
unnecessarily exposed 

~ to its influence. I t 
' may. be borne in mind 

that no ligl1t is abso· 
lutely safe for an un
limited period. Sensi-
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.... ' tive plates and papers 
should never be ex
posed to 1t more than 
JS absolutely neces-
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h •cn alrcnll_,. rdcrrcd t., in treatin·.,. of 
lantcm::.-. The C'nntlitiun . .; l'\2quin·d fur -:>con
structing n •· dark '' n wm arv, lir.-,t of nil : 
eon n.•n iettcc in s ize and lb-i,.: n . . !:!ood ven
t ilation, and tltowutdt JH'ntel:tion fmm a ny 
white or actinic li :.!' ltt wh ~·n dl!.-.irL'<.l. The 
photngrnphi,· dark '"'1oom hea r,.; t\ ,e :<nmc 
n•latiun w the .'tudin and tile re:-t ot' tht: 
prcmi:-c . .; a:; the kitchen 1lOL':< to the r•r
di na n · d"·clli n:.!' hnu'L' : "r rath L·r t he rl:u·k • • 
rL)UIU i.., to the ]•ltutn.::::r:q•h• ·r ;·,,.. ki td H:II t•) the 
•·onk. It i.: tru~ all ""It' nl hole,.; ~Hid l·nnll:r-. 
h:J\ c ht·cH u .. c.t a:< " liark rnoJH:<,·' !,ut ar•.' 
lllnkt~,hifr ,., :u IJL·:-. t : ~nt .. l wurk lltn\· be dt~tlt: 
in them. a11J fn:qncmly i:<. on the ::amc prin-
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ci ] ,Je t hnt a !!noJ work
mau will t11ake gootl 
" ·l)rk mtd~· r almo:--t 
nn~· di .. advnntrt ;.!C~, but 
tlti :< is 1111 a rguml.'nt 
in fn,·r.ttr qf the makc
:-hi ft. \\" bt: rc npp•wtu
nit.\· nti'cr . .:, no twuhle 
:--lwuld h : ~]Xtt\:tl to 
ntnb: thi .., J•nrti(ln of 
t ltL· tth•*•.:.:T:q ·her·" pre
Jtt i "~'" n..-; }'l'l' f cd :m rl 
<.:•I IIY L! Il iL·n t n , po~~il de. 
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Jla. L- Plan orDuk Room- A, A', Shelves ; B, Sink ; c, water Tap : D, D , Door s ; E. Lobby: F, Window.: G, Small Table. Fig. 2.- Curta lns over Doors. 
- ~. 3.- Sllding Bashes in Coloured Glass. Fig. 4.- lntertor of Dark Room- A. A. A. A, Shelves; B. Sink ; C, Water Tap ; D, Gas Tap ; E, Shell w1tD. 
__ PUtltions for Diahee; F. Oscmattng TaDle ; G, small Table for Hypo. Dish ; B, H, Trapped Ventilators. 
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The area. of such a workroom should be suffi
ciently large to contain two persons at the 
ee.me time, with plenty of elbow room. This 
I consider t he smallest · space that can be 
fairly designated as convenient ; but if 
the size is that of an ordinary sitting-room, 
so much the better. The larger the place 
the more healthful and pleasant it 1s to 
work in. 

to place dishes and bring them under the 
tap at will ; to the right, below the sink, is 
a shelf divtded into cells for the purpose of 
storing d eveloping dishes and trays. In 
front of the window and screwed to the 
ceiling are four eyes, from which an oscillat 
ing table is suspended, such as described in a 
previous chaptcrl and which in the diagram 
1s represented p aced out of the way on a 
shelf. The door should be provided with 
the means of securing it on the inside. rrhe 
fewer the bottles, jars, or other articles (than 
those required for daily use) stored in the 
dark room the better. There should be a 
place for everything r equired, and every
thing in its place, so that even in total 
darkness they can be found at once. This 
methodical arrangement is of much more 

accelerators or restrainers are of differen\ . 
shapes, for labels soon get partially or wholl 
o.bhterated. Once get accustomed to a. pa.'{_ 
t1cular. shape~ bottle for . a. solution a.nd 
there IS very ~~~tl~ probabtlity of usin'g the 
w:o!lg one. I h1s may be an a.ppare~tly 
~rifil.ng matter, Lut th~ advanta.geof adoptmg 
1t wtll be soon apprectated. 

Let us suppose we have a space a~ com
mand of about 8ft. by 6 ft.1 which we will 
now proceed to fit up. 'l'nc ground plan 
(Fig. 1) shows the disposition of the window, 
d oor, sink, and shelves. 'l'he door must 
either be doubled, or covered with double 
curtains, impervious to light. The doorti, 

11 
• D and D', being double, should have a ~hort 

lobby, E, between them, thn.t ma,y either 
P.roject i!lto the ~ark room, or, c 
1f there 1s suffietent space, ex-
tend outwardly, a hinged rod · 
connecting the two, preventing 
both doors being opened at the 
sa.me time. The edges of the 
door should be made to fit into 
a. deep felt-lined rebate, so that 

. when closed they are absolutely 
light tight. If a single door is 
used, one opaque curtain is 
fastened secmely along the top 
and down the side the 
other being also fastened along 
the top and down the opposite 
side, taking care they are suffi-
ciently voluminous to permit 

0 

• 

• 
K 

• 

• 

• 

• 

• 

Pig. 5. 

• 

• 

Print-washinq.-One of the most im r
tal_lt p~ocesses m ~be preparation of siher 
pnnts Is th.at by whtch they are freed from the 
hyposulphtte compoul_lds formed during the 
fixmg ; very many kmds of washing tanka 
h~ve been devised for t~is purp~se. We 
wlll select two : one of whiCh ts sutta.ble for 
~o~mall quantities of £r~nts, and the other 
for larger num~ers. F1g. 5. represents one 
of the small et· kmd, and conststs of a. circular 

vessel with a false bottom and 
syphon attached, in order tha.t 
the contaminated water may be 
periodically drawn bff, the sup
ply coming from a. series of 
small j ets near the top of the 
pan. The force of the supply 
and the nngle at which the jets 
arc set cau~e a continuous cir
cular movement in the water 
that prevents the prints stick~ 

Pig. 6. 

• • • • • •• 

. Fig. 7. 

i'ig. s. 

ing together, and thoroughly 
cleanses them from those hypo
sulphite compounds that, suf
fered to remain in the prints~ 
woulJ destroy theirpermanencr • 
Usually this washing pan a 

made of zinc, but 
~lazed earthenware 
IS frequently sub
stituted, and an
s,vers the pu~S& 
thorou~bly well. The 
pan bemg provided,. 
proceed to drill a. 
hole about an inch 
from the bottom, 
into which fasten 
a bent syphon 
tube A, the bend 
being about 2 io. 
from the top of 
the pan ; compo gaa-. . 
p1pmg answers every 

easy pa~age be
tween them (as in 
Fig. 2) · these cur
t ains take the place 
of the auter door. 
B is a lead-lined 
wooden sink, 4 ft. 
long, and 2 ft. 
wide, and 9 in. 
deep ; A, A' are 
shelves1 A being 
3 ft. wtde and the 
whole width of the 
r oom, A' being the 
width of the sink, 
grooved and slo
ping gradually to it, 
so that any fluid 
may drain into the 
sink, fi~ing in the 
space between the 
smk and wall F is Fig. ll~ rig. I O. 

purpose. If the pan 
1s made of zinc, sol
dering is the method 
used to make the 
attachment ; but if 
earthenware, a cork 
ring is most ea;sily 
adapted ; vano11.8 
methods will suggest. 
themselves; the 
idea is to have a 
syphon outside the 

the window, con- Fig. 15.-Sme.Il Washing Machine-A, Syphon ; B, Jet Pipe: C, Water Supply; D, Indlarubber 
sisting of a grooved Connection. Fig. 6.- False Bottom of Perforated Zinc. Fig. 7.- Brass Perforated Jet Pipe. 
frame that is glazed Fig. 8.- Large Washing Machine- A, Water Supply; B, Water Wheel ; C, Crank; D, support; 

"th h.t 1 E, Paddle; F, F, Cage ; G, Tank; H, Water Plug ; J, False Bottom of Perforated Zinc ; K, K, Zinc 
W1 . w 1. e g ass~ Sheet to protect Wall from Water ; L, Wash Pipe. Fig. 9.-Waste Plug. Fig. 9 A.-Diagram 
~nd lD wh1ch ot~er showing how Plugs are Soldered together . Fig. lO.-Water Wheel and Crank, Fi,g. ll.- Iron 
frames filled w1th Frame to support Axle of Wheel. 
orange or ruby 
glass, or other non-actinic material, cn.n be 1 importance now, in these days of plates and 
slipped at will (Fig. 3). The light is pre- ~ ·papers of such exalted sensitiveness, than 
ferably a gas jet outside the room, regu- when only wet collodion was used; in fact, 
lated by a. tap on the inside. Of cow-se when working orthochromatic plates only 
daylight nUL?! be used ; but, owing to its the merest .glimmer of deep ruby light is 
fluctuating cna.racter, is not to be recom- permissible, and very little of that, if we 
me!lded; c is the water tar with. rose., from expect to produce bright~ clear negative~ 
whtch the water flows on tt!-1 bemg pulled W1tb regard to temperature of the room, 1t 
forward. A narrow shelf is fixed a!.!ainst should never be below 60° Fahr., or a bove 
the wall over the sink, for any measures, 70° Fahr. The hyposulphite fixing bath 
bottles, etc., thnt may be required. Another is best placed on a stand separate (Fig. 4) 
shelf at a distance of 2ft. a Love the lower from any of the shelves or sink, and let the 
o~e is convenienP,and a roller towel hung be- dish or dipping bath be used for nothin_g 
hmd the door. Brown or yellow varnished else, when it has once been devoted to th1s 
paper should cover the walls and ceiling, as purpose. Contamination with hyposulphite 
less likely to retain dust and dirt, and can of soda is a fruitful source of stains and 
b~ readily cleaned with a. clamp cloth. I n trouble; after touching it,.the hands should 
F1g. 4, the general n.ppearance of such n. always be rinsed and wtped before pro
room is given. Placed in tltc sink are one cecding with any other operation. It is 
or more small movable platforms, on which . convenient if the bottles containing the 
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I 
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pan, to draw off the water fr?m b~low 
the false bottom (Fig. 6). This dra.1ner 
is made of a perforated zinc disc supportei 
on three short legs, just above the ~>ntfl.ow
of the syphon; the reason for havmg tJ. 
syphon outside is, that any .roughness or 
projection inside interferes With the move
ment of the prints, and is apt to make thtCem 
clot together and escape that thoro 
cleansina so essential to permanency .. 
supply pipe (Fig. 7) is the next c_ons1dera· 
tion. This 1s best made of t-w. brall 
tubina bent to follow the curvature of the 
pan fg~ about a. third of the circumfere~ 
one end is stopped up, the other coon 
by indiarubber tubingto.the water supplL;f! 
a distance of about ·} an mch apart, fine . 
are drilled in a. line along the lo!er id 
side of the tube. When the water 18 

on, it issues through these smal1 holel' 
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• 
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· considerable force, striking the water in the 
pan at a. sharp angle, so that it and ~he 
prints are driven round and round durmg 
the time the \Vater is allowed to flow ; as 
soon as it rises above the bend in the 

' 8vphon the pan beains to empty, and coo
trnues to do so until the cliscliarge is com
pleted, when it Again. fills. ~his is auto
matically rel'eated durmg the tune the water 
is flowing mto it. The rapidity of the 
process depends on the size of the syphon 
and force of the water supply. It does not 
require to be very rapid; a syphon of i tube 
is quite large enough, the supply of water 
heing regulated accordingly. 

· An arrangement for large numbers, or 
large prints, is shown in Fig. 8 ; it consists 
of a. slate trough, 8 ft. long by 3 ft. wide, and 
8 in. deepJ with a false bottom of perforated 
zinc, maae in sections for convenience of 
removal for cleansing. A syphon frlug 
(Fig. 9) is adjusted in one corner. This 
plug is made of a. short tube, one end of 
whirh fits into an aperture in the bottom of 
the trou&h, the upper eud being a.bout an 
inch ana a half below the upper edge. 
This is surrounded by a case open at 
both ends, the upper end being an inch 
or so above the plug, and the lower half 
an inch above the bottom of the trough ; 
when in position they are fastened together 
by solder. It will be seen by this contrivance 
that the impure water from the bc•ttom of the 
tank is carried off, whilst the supply of fresh 
comes in at the top, thus setting up a con
tinuous and thorough circulation. The 
method of keeping the :prints from sticking 
together is by gently agitating the water by 
means of a paddle attached to a small water 
wheel (Fig. 10); a brass wire cage prevents 
the prints getting torn by contact with the 
paddle. In this arrangement no syphon is 
used, the quantity of water being consider
able, and being steadily renewed the whole 
of the time is considered equivalent. If it 

· is thou~ht desirable to heat the water, hot
~~ter pipes can be arranged below the false 
bottom. I may here mention that in all 
apparatus in which zinc is likely to come in 
contact with the silver print, the prints 

"should be washed face upwards, for however 
'well the zinc may be varnished or protected 
R.t first, the coating very soon partially wears 
off; but by keeping the face of the prints 
from lyin~ in contact with the unprotected 
metal, no narm will happen. 

.Accessories.-Under this head is comprised 
almost everything that is used for pictorial 
effect in conjunction with the figure ; it will 
be therefore out of the question to enumerate 
~e!D. We will therefore in a great measure 
!in;itt our remarks to a few of those things 
It 1s better to avojd. We will at once say, 
that anything that has an unreal appearance 
in the picture is bad, and that a theatrically 
made-up look is the bane of portraiture; 
both faults are so easily avoided, that it only 
pr~claims the uncultivated taste of the 
photographer if he indulges in them. The 
mconsistent mixture of wild mountainous 
or other l!lfldscape scenery with fashionable 
upholstenng and carpeted forearound is 

absurd. The bizarre an°d extra· 
.\Or(tinluy designs of studio furniture, such 

a.re never seen in an ordinary household 
other o.bjectionable points in the matte; 

accessones. The only deviation from the 
. every-day style of furniture is thn,t 
should not be polished; let it be chosen 

chaste, eleg~nt, or solid design and the 
of the cbatrs not provided with springs 

merely firmly s~ufted . The rest may b~ 
the good taste of the user · baskets· 

and good artificial flower~ will b~ 
• 

• 

. ~ .. 

found useful. F erns and palms in vases are 
very effective. Cmtains of rich material 
and Japanese screens are frequently admir
able aids to composition. Having thus given 
a passing mention of a few of the most 
generally useful accessories, it may be left 
to the individual to select such things as 
will be most in accordance with his or her 
taste, and in harmony with the subject that 
has to be photographed. 

THE DitOOCH: llOW TO MAKE IT. 
BY B. S. GOLDSMITH. 

CATCHES OF Bn.OOCBES. 

I THINK I said that a brooch tongue was 
but a piece of wire soldered on to a piece of 
tube, and with very few exceptions this is 
the ca-se. Now that we are dealing with 
catches, they can be just as ea-sily defined 
as some kind of hook, so shaped that it will 
retain the tongue in its position, and yet 
allow of its withdrawal easily. 

You will see by glancing at the diagrams 
that the forms vary considerably ; but 
throughout the lot the principle that is de
fined above is there. They are all hooks of 
one kind or another. 

Now, undoubtedly, the main thing is that 
we obtain some piece of metal bent round 
in the form of a hook; and if our business 
did not (and rightly) lay claim to being 
an artistic one, I should be the last to 
desire anything more than mere utility. 
Neither should I bother about giving a 
good shape to this or anything else; but 
the whole mison d'ct1·e of our productions 
is that they shall give pleasure as orna
ments. and to do that all the details should 
be carried out in the best way we know of, 
artistic as well as mechanical, even down to 
the catch, which is seen by nobody but the 
wearer. 

To begin, as usual, with the simplest and 
mostgeueralforms,such asFig.l, A and n, we 
notice that the shape is a nice C scroll, or 
rather should bel of the shape of diagmms. 
But if you wil take notice of the next 
dozen brooches you see, I feel pretty sure 
that four or five out of the do-en will 
be rather like the carelessly made ugly thing 
sketched in Fi~. l, D. 

Perhaps it wlll not be wasted time if we 
consider the way to make them properly. lt 
is but the same old story of beginning at 
the beginning: thus it is the ends of the 
wire or whatever you are using that have 
to be turned first-and it is the very end I 
mean that has to be bent ; l of an inch from 
the end will not do unless you are going 
to be content with a wretched article like 
Fi~. 1, D. W heu the ends are properly curved 
it 1s easy enough to get the other part into 
shape. 

This ordinary catch is really so simple 
that I feel almost inclined to apologise for 
the foregoing; but it is these details that 
help so much in the style or character of 
the work-hence all th~ writing. 

There is just a ,~·ord more: ~nd that is, 
don't get it too h 1gh. There 1s no actual 
need for the curls to be wider apart than 
just to let the tongue pass easily ~n and 
out. You will see what I mean by FI~. 1, c, 
where! have drawn the tongue in sectiOn in 
several places. 

Also note that both ends are thinned 
down, both to improve the shape, and 
at the top end to facilitate the tongue's 
entrv and exit. 

The next sOt·t I have sketched are exam
ples of spring catches. They really ought 

to bP. ca-lled safety catches ; bnt the custom 
of the trade decrees that "sa£ety " is tlie 
word to be used when "protecting" catche~ 
are what is actually meant. 

I.n Fig. ~. A and n, you see there is a spring 
a.ctmg agamst the lower part of the top cud 
of. the catch, which is prolonged as much as 
possible, in order not to let the tongue drop 
down below it, and also to give an unmjs
ta.kable lead when it is desired to unfa.sten 
the brooch. 

Of these two, the first one (Fig. 2, A) is most 
decidedly the better, for this reason, viz., 
that the spring is a separate piece of gold, 
therefore you can mn.ke it of any quality 
you think best, and you can hammer it as 
much as ever you like; while if it is ~oldered 
like Fig. 2, n, there is the chance of break
ing it off, besides the greater difficulty of 
getting it bard enough to act as a spring. 

This separate spring in Fig. 2, A, is fixed in 
its place by a pin or screw passing through 
it ; or you might pewter-solder it in its place. 

J nst a word or two about pewter-solder. 
Now I daresay in the course of these papers 
that I shall occasionally speak of its employ
ment ; but you must understand that it 
is not to be u~ed as n rule for ordinary 
work-not even for repairs if it is possible· 
to asoid it. It is a bad sign when it is 
always, or even often, used. 

In this ca.se, if sparingly, neatly, and 
cleanly employed, it is all right. But if 
not, then it but pro\'eS the rule against its 
use ; and the fellow t,hat (:.lobbers his work 
all over with "soft tom my" as a regular 
thing, had better go and be a tinker at once, 
then perhaps he will ho.ve enough o€ pewter
solderina. 

I tbin1~ that I may say without exagger
ation that, as a rule, double the quantity 
of pewter-solder is used more than is actually 
required to do the work it is wanted to 
do. But enough for the ~present on that. 
matter. I daresn.y that I shall ho.ve to 
return to it later on. . 

Safety ca.tches-that is, catches that pro· 
tect the point of the tongue-are made as 
you see from the diagrams, Fig. 3, A, n, c, o, 
E, F, G, and Fig. 4, A, n, c, from both flat 
metal and from wire. 

Every one is a means of guarding the 
point of the tongue, and so are Fig. 5, A, n, 
·c, D. In Fig. 3, F', is given the shape 
plate out of which .Fi~. 3, F, is made. 

Fig. 3 E, F, and Fig. 4, n, are used for 
narrow bar brooches, and to show thei·r 
width you will please refer to the next 
illustration for each, namely, Fig. 3, E', F'

1 and Fig. 4, n·. Fig. G is shown as a type ot 
ancient Etruscan work. There are a few 
in the British Museum of these fibulre ; and 
in my outline drawing, you may perhaps 
notice that the protccti ve catch IS very 
much there. As a rule these are beautifully 
ornamented with fine wire and small grains 
of gold ; but sufficient for our present pur
pose is shown in the diagram. 

Safety-pin brooches, as they are called, 
are riow. and have been for some time, very 
fa..,hiona.ble. You will find but one in its 
entirety (Fig. 5, A), for it is of no use taking 
up space by drawing the joint ends to each 
when they are all alike-except that some 
make them with three instead of the usual 
two turns. 

Fi~. 5, A', is the side view of the catch of 
Fig. 5, A. I t is the neatest of all, and is 
mostly used in the best houses here in 
London-at least, I think it is. 

Fi~. 5, B, c, D, are sintply different ways of 
formmg them. 

The lastone(Fig. 5, E) is put in as a horrible 
example of how not to do it ; and I should 
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not have thought. of introducing ~uch a that have been introduced from time to 

scarecrow but that I came across 1t as I time, and t he only one I have seen with a 

was drafting this papet· ; and i t had on its datei which is registered J une l Oth, 1848, 

front a diamond beetle worth, I should say, and 1as the initial punch of G. U. as well. 

about £15. Why1 
the one with t he five My Birmingham readers, and I daresa.y 

turns (li"ig. 5, c) is mfinitely better, and that many in London as well, will recognise it 

is one of the same pattern as they use in as that of George Unite & Sons, a well· 

hospitals, etc., for it is the safety-pin (i.e. known firm of silversmiths. 
the non-scra.tchirig pin) of sur&'ical practice Several others h ave been made, some 

that gives the name to this class of orna- with a spring attached to the movable 

ment\ and may account for the double- piece, but none seem to have obtained 

barrel name - pin and brooch - that it much favour; at lenstr, one meets them but 

bears. rarely, and then it is to find that they have 

Fig. 7, A. and B, is the most usual way of been patented or registered. What is the 

arranging a fall-down catch. The catch is I' reason of this scarcity 1 I s it the excessive 

simply soldered on to a joint in such a royalty demanded, or the difficulty of finding 

• 

A B c 0 

A B c D E E ,. 

:Pig. 3 . 

A B B' c 

~ 
A A' B c 

Bg. 5' . 

-----------

:Fi g. 6 . 'l'ig. s . 

[Work-lebruary !:l, 18M. 

are to be -placed, and in other papers whie\ 
I trust w11l appear at some future t' 1. 
hop~ to take up S?me other of the nu~ 
detatls of our ousrness. 

.But ·with t he article next to come, which 
will b.e a paper on brooch mounts my iD
structtOns on brooch making will \~e COlD 

pl~te. I~ will be noticed that my papers~ 
thts . subJect have been arranged in a syete
matt.c manner, so as to embrace the va.rioua 
detatls! and ~o touch on each and all in tlae 
order m w~teh t he workman would natu • 
rally hav~ Ins attention drawn to them when 
engagen m the manufacture .of this article. 
Thus the method employed m making the 
tongues of brooches was first dealt v;ith, 

• 

' ' ·- - ·'- --- - . 

A B 
Fjg . .z. 

' 

er 
F F' G G' 

A B 
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BROOCH CATCHES. Fig. 1.-A and B, Correct Shapes -of Catches: C, Tongue in Section in several places; D, Ba d Shape of Catch too often~ 
Fig. ll.- A and B, Forms of Cat ches with Spring t o keep Tongue in place. Fig . 3.-A. B, C, D, E, F, Shapes or Safety Catches or Catches tbat 'QIId 

Point or Tongue. Fig. 4. - A, B, c, Other Forms of Safety Cat ches made from Wire; B', End View of B. Fig . 5.-A, B, c, D, Forms of Catches 

in Safety-Pin Brooches; E, Ugly and Ba d Shape of same. Fig. 6.- Type of Ancient Etruscan Brooch , showing exceptional Length or C&&c!L 

Fig. 7.- Fall-Down or Hinged Catch- A, View from Outside of Brooch : B, End View. with Dotted Lines showing Position when folded down and no& 

lu uae. Fig. 8.- Patent Catch shown, the Dotted Lines giving lts Position when closed. Fig. 9.- Lyre Shape or Clip Catch. 

then the joints of brooches, and tbifdly, ~ 
the present paper, the catches, a ptece th 
curled metal on the under part of e 
brooclJ used as a means of holding and re- I 
taining the tongue aftet· it has been ~ I 
through the material to be fasten~ 
gether by the brooch. 

m:u111er that it can move ahout the (\nnrter the mnkcd ot· the fact that the simple 

uf a circle- that is, from its proper upright scroll catch does not get out of order 1 Be 

fHl. itiou tn one whel'c it lays down close to I the rcrt~on what it ma.y, the fact remains 

lltr hack of t.he brooch. To pre"cnt the cat.ch that non~ of these strange n.na.ugemeuts 

hlling ov.f lt''ll'rf!l n stop is formed, either by I hnvc "caught on," as the ~\mericnns say. 

tlte catch il:it·lf (Fig. 7, A) or hy !;olderin~ I' Fig. !), \he lyre shape, is a clip catch 

a grain of goiJ to the side of the joint, that one can occasion:tlly use to frtsten 

which does quite ns well . The method , t;cn.rf-brooches and ear-ring hooks. I know 

shown, h owever, keeps the work more com- ' :-o<'arf-brooches nrc old-fashioned, hut some u 
pact, for the grain of gold would only customers will have their \York done that A C A RV E D BUR EA • · 

be used when the catch is soldered on top way. And to steady t he brooch, this shape BY D. ADAMSON. 

of th~ joint. This is the ca.tclt I should catch is easier to adjust than the C shape, CHIPPE"TDALE's FRETS AND ORNA]ri.Bii'l'& 

uae w1th any of the removable tongues I but does not b old so wel~ of com se. ~· . . 

8p<:>ke about in my paper on Join ts. You see how it works. The two horns or ALTIIOUGH Chippendale furrutar,e 18 

Fig. 8 is a alide arra.n~ment, to catch the ends net as springs to some slight degree, ' spoken a. good deal . of, confusioll 

end of the tongue. It 18 shown open, witb nuLl rcta.in the wire-clipped in between as to what it really IS, so perhaps 

the tongue in position, whilo the dotted t hcm-!'ttcady, but hardly secure. be well to devote !1- short 

linea indicate its position when closed. The next· paper to this will be on the 'few remarks about 1t. ~ 
nu. ia but one of the different forms positions that joints, tongues, and catches most, Chippendale was •vto: 

, 

• 

• 
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maker who flourished about the middle of 
last century. His business. lay !l'mong .the 
aristocracy, hence, along mth h1s appomt-

.. ment as Court cabinet maker, it may be 
assumed that he was able to command 
good prices. 'vhich is sufficient to account 
for the careful finish which characterises all 
his work. As, however, he only followed
or ' perhaps, to a certain extent led-the 
th~n prevailing fashions, much, indeed 
most, of the furniture which is said to be 
''Chippendale" is, undoubtedly, uot of his 
construction-i.e., it did not emanate from 

I 
I 

his shop. It may be quite correct to say 
that a piece of furniture is Chippendale 
style, but quite the reverse to say that it is 
"genuine Chip{lendale." 'fhe latter can 
only be truly sa1d of furniture made under 
his superintendence; the 

. former ma.y be said of all 
that bears the character of 
his designs, whether by him
self or not. As he published 
various editions of a well
known book of furniture 
designs, it is not surprising 
that we find many of them 

1 reproduced by cabinet 
1 makers contemporary with 

him, but there were also 
others who issued books of 
designs about the same 
timehsome of them anterior 
to is. These being the 
same in their leading fea
tures, it cannot be claimed 
that Chippendale originated 
the style which goes by his 
name, but it may fairly be 
conceded that he produced 
many new designs in what, 

I 
as a business man, he knew 
would meet the taste of the 
times. That his work was 

. good is not to be gainsaid, 

1

1 eo good, indeed, that we are 
apt to lose sight of the fact 

! that his style-or the style 
I of the times in which he 
;I lived - was not altogether 

commendable. He hardly 
descended to the fantastic 

l 
/ ' 
' 

A CARVED BUREAU. 

Chinese, rococo, etc., which he combined 
often in the same article of furniture. At 
the very leas t, it ca.nnot be said that this 
conglomeration is in accordance with pre
sent taste l so that to make a bureau which 
shall be 'Chippendale," and at the same 
time such as coul(l be regarded with 
pleasure, we must confine ourselves to a 
simple mode of treatment. We find this 
ready to hand in the fretwork of which 
Chippendale ma~e such free use. Much 
of it was avowedly derived from Chinese 
sources, but in addition we find that other 
ideas were engrafted along with them, so 
that there is no reason for confining the 
frets to those which are distinctively 
Chinese. To ornament a bureau in the 
manner indicated the frets should be cut 

Fig. 8, 

• 

Fig. 9. 
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same width, as many as convenient may be 
cut at a time. 'l'o hold them togethe1· 
while being sawn they should be fasten tcl 
by small wire nails driven through the 
waste wood. 1'he pattern, of course, mu~t 
be on the top veneer before nailing together, 
in order that the nails may be only in 
the waste wood, i.e., in the pieces to be cut 
out. Needle points may be used instead of 
small nails, but they are open to the 
objection that t here is o. risk of the veneers 
springing apart. This is not the case if 
nails are used, ns these can be driven right 
through, and the projecting points ham
mered over to form a kind of rivet. 1'his 
method is far preferable to the ono some
times adopted by amateurs of fastening the 
wood together by dabs of glue here and 

there. 'l'his may be done, 
but there is the uifticulty of" 
getting the glue only be
tween the waste and prevent
ing any of it getting between 
the parts which fvrm the 
finished fret. It will be 
found to promote easy work
ing of the Sc'l.w if a piece of 
greased paper is fastened in 
betweeu the veneers, as the 
grease forms a continual 
lubricant as the saw pro
ceeds. 'J'nllow is about the 
best mediuw, as being toler
ably hanl it is not ab
sorbed by the wood. 'l'he 
paper w;cd should be soft 
anti not too thin-an old 
ncwsnapcr answers Yery well. 
As the paper is cut at the 
same time as the wootl, on 
:-;eparating the layers of this 
it will be found that the 
papers are identical, so that 
they may be used as pat· 
terns for . any repetit ions of 
t he fret . which may be re
IJUired. This may frequently 
save the trouble of drawing 
a pattern o. second time, and 
the outlines are clearer than 
those reproduced by heelball 

"'\ 

' ./ 

·· vagaries of some of his con- · 
t emporaries, and there is a 
certain refinement about his 
lines which almost disarms 
criticism of the style. Let 

FJg. 12. rubbings. Owing to th<: 
-~-...--....----.~----...,.---~-~-----::.---r--- dit.Bculty that may be ex

perienced in gluing the 
greased paper, template, or 
pattern on to the wood, it 
will be advisable, wuen 
duplicates for this purpose 
are wanted, to let one of the 
pieces of paper between the 
tl·ets be ungreasecl and fairly 

~ any one compare the de
' signs in his book with those 

published by J ohnson, an
other artist of the same 

• 

period, and the restraint of Chippendale 
w_ill: at once be apparent, however florid 
his work may appear when contrasted 

t with other styles. It should be said that 
• 'Chippendale's later work is not so meri
i torious as his earlier productions, which are 
1 ~ree from many of the extravagances found 
1 m these. It almost seems as if, after 

~av~ng, n<;> doubt, personally prepared his 
. earlier des1gns, h~ left this part of the work 

- to others not possessed of the same skill. 
B_e this as it may, few will be found to 

. dis~ute the fact that his style deteriorated 
~ 1t advanced, and that few, except his 
BIIDplest-and best-are desirable as models 
for reproduction, especially by amateur 
craftsmen. 

As these remarks may not be in aecord
a.nce with the notions of those w he
generally without much, not to say without 

knowledge of t he subject-" swear 
Chippendale, let me pol.nt out the 

mixture of styles, "Gothic," 

• 

Figs, 8-12.- Examples or Chippendale Frets. 

out of thin wood-veneers will do very well
and glued on to the fronts of the drawers, 
etc. It must be understood that the veneers 
should be saw cut, not knife cut, as these 
are altogether too thin. If the three lower 
drawers are made of the same size, the 
frets for them may be cut together, as, tho 
material being thin, it will be almost as 
easy to saw through the three thicknesses 
as throu~h one ; in fact, the risk of break
age while sawing will be considerably 
reduced. If, however, only one thickness 
is to be sawn at a time it will be necessary 
to protect it by cutting alon~ with it a 
thicker piece of wood. As this is merely 
required ·to prevent the veneer being broken 
by the saw catching, a piece of pine will do 
very well. The fretwork may either cover 
the whole of the drawer fronts, or be 
limited to strips glued on round the edges, 
if a simple decoration is all that is required. 
In the latter case the labour is considerably 
diminished, as all the strips being of the 

thjck. After the frets are completed, it is 
only necessary to glue them to the drawer 
fronts; but somo care will be required to do 
this neatly and prevent glue exuding beyond 
them. It will be almost impossible to avoid 
this entirely, but any which makes its ap
pearQ,nce should be carefully scraped away 
while it is still soft, for if allowed to get 
bard the difficulty of removing it and tho 
risk of injuring the wood will be much 
increased. The glue should be applied 
thinly and evenly. If of the ordimuy kinJ 
it should be freshly made, but for work of 
this sort Le Page's cania~e glue, now ob
tainable at most dealers m tools, poMesses 
many advantages. 'fhc fret must be well 
pressed down to ensure perfect contact and 
adhesion to the wood under it, any ten· 
dency to rise being overcome by weights 
left on till the glue is set. Should it be 
found on removing the pressure after the 
glue has hardened that any parts have 
failed to adhere properly, they may be laid 
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l>y _the application of a. warmed fiat it-on. 
This should be previously made hot enough 
to melt but not to burn the glue. Any 
defects of this kind ought to be rectified 
before the polishing is done as the heat 
would damage the polish. It should also 
be said that there must be sufficient 
moisture remaining in the glue to permit 
the heat to soften it ; therefore, blisters 
should be laid as soon as possible. 

Now a. word about the polishing of such 
applied fret and the ground on which it is 
fixed. I t will be· found that this requires 
much care to prevent the polish spoiling 
instead of improving the etfect, the diffi
culties consisting in the almost impossibility 
of getting uniform br~htness on the sunk 
por.tion.s, and the liability of any. excess of 

· pohsh w the rubber to congeal m the open 
corners of the fret. The best way to 
overcome these difficulties is to let the 
ground be d ull, merely finishing it by oiling, 
and then giving the subsequent polish with 
a firm hard rubber to the surface only of 
the fret. This will then appear bright on a. 
dull ground. A still better method, though 
involving more labour, is to polish the ve
neers before fretting them-when, after they 
are laid, it will only be necessary to oil over 
the groundwork, and to touch up the sur-

. face of the frets. Any oil ge tting on while 
finishing the groundwork will not hurt the 
polish, though. it will be necessary to wash 
off any "sweating" which may, and prob· 
ably will, appear in course of time. If the 
fret is only applied as bordering, it is hardly 
necessary to say that the remainder of the 
work should be polished thoroughly, either 
dull or bright, and not merely oiled. To 
those who are at all conversant with 
Chippendale's style, mahogany will at once 
suggest itself as being the most appropriate 

· . wood, "though there is no practical reason why 
t he work should not be executed in any other; 
for example, much furniture ostensibly 
reproduced, wholly or in pa.rt, from his 
designs, has of late years been finished 
black or ebonised. With the faces of the 
frets polished bri~ht, and the remainder 
either dull or deaa, the effect is rich, and 
there is the further advantage that choice, 
finely-figured :wood is not required. How
everh if the work is to be of mahogany 
finis ed in its own colour, this should be 
darkened if the deep tint. of old maho~any 
is wanted. It may be efl'ected either by 
fumins with a.mmonia. or wa.shing a l iquid 
stain m, but as the former does not raise 
the grain it is to be preferred. 

The accompanying illustrations (Figs. 8 to 
12) ?f frets are all suitable for Chippendale 

• furmture, a.nd as they are purposely selected 
. for the facility with which they can be drawn 
· enJar~;ed to suit the work, it is to be hoped 

eve11 those un skillerl in dra,ving will be able 
t? mak e w1e of. them, for being of a geomet
ncal coustructwn they can easily be set out 
J,y wea.ns of ruler and compasses. It must 
be understood that these frets by no mea.ns 
exhaust the Chippenda.le style, l•ut they are 
such as any amateur can easily cut, and they 
are, t herefore, more suitable than those of 
mo~e complic:~;ted arrangement. They may 
e&stly be cut m sections and neatly j oined 
together when laying them, but it may be 
~ful t o kn~w t hat a.ny length ca.n be cut 
wtth the ordmnry fret.sa.w fmme if this has 
adJustable clamps, so th11t the saw can be 

• adju.ated to work in different directions. 
Tlie aa.me may be ma.na.ged, irrespective of 
the length under the arm, with many of 

' ·the fret machines whicli have a perpen
dicm~ action1 118, ~or e~l).mr.le, the newer 
machmta of tuo Bntanum. Company. The 
• • 

• • 
• 

SMITHS' WORK. 

Chi:ppendale style, which, as here exemplified, 
is gn•en in its least objectionable fea.turel'l, 
seems soon to have outrun its popula.nty, 
and before closin~ the remarks anent it, an 
extract from a wnter ma.y be C)uoted, showing 
that ev~n wh~n it was all the rage it did not 
meet w1th umversal a.pprova.l by those who 
were unbiassed by fashwn. Thus wrote a n 
a.rchitect contemporary with Chippendale, 
1nentioning his style:-" An uumeaning 
scrawl of C's inverted and hooped together·. 
. . . . . I t is called the .E' rencb, and 
let them have all the praise of it. The 
Gothic shafts and Chinese bells are not 
beyond it nor below it in poorness of imagi
nation.'' It will, of course, be understood 
that as we are not giving a full analysis 
of Chippencla.le, the features so strongly 
condemned are not included in the direc
tions bow to ma.ke a Chippendale bnrcau. 

After the vagaries of the Chippendale 
style had exhausted themselves, it is not 
surprising that a strong reaction ~et in 
a~ainst the absurdly devised ornamentation 
w11ich he affected, and it is with almost a. 
feeling of relief that one turns to the simpler 
designs of H eppelwhite, the next in order 
of the trio of cabin~::t makers whose name" 
are landmarks in the history of English 
furniture. As in the fonnatio11 of the 
Chippendale style we may easily discover 
the inttuence of an a.rchitect (Chambers), so 
in the H eppelwhite may we trace t he in::;pi
ration to the classical feeling which pcr\"aded 
the works of later architect~, amon~ whom 
the brother:; R. & J. A.dam stand prominently 
forward. There is a refinement about 
H e ppelwbite's lines, with a simplicity for 
whic:h we look in vain among the produc
tions of those cabinet makers immediatE:ly 
preceding him, bnt as applied to our bureau 
there is little that is sutliciently distincth·e 
to warrant any lengthenerl description, with
out,• indeed, so far complit:ating the work 
that it would be practically useless for the 
amateur artisan to attempt it. It may, 
however, be said that mahogany still re
mained the characteristic wood for good 
do.·nestic furniture, and that the orna.mental 
deta.ils of carving and in lay ::;ho'v a strong 
classical tendency, with great neatness of 
execution. The keynote of H eppclwhite's 
style may perhaps best be expla.ined by a n 
extra.ct from his book, which we may well 
imagine was written just one hundred years 
ago, as it WR.S published in 1i89. His words 
run thus: "To unite elegance with utility, and 
blend the useful with the agreeable." As 
H eppelwhite worked in the style of the 
Bros. Adam, who, in addition to their purely 
architectural work, have left us some speci
mens of their smaller work in the shape of 
furniture, it is not incorrect to regard them 
as being identical. True, there are dis
tinguishing features between the two, but it 
would be a.lmost beside our purpose to con
sider them, and, as in the case of Chip. 
pendale, though for different reasons, an 
exemplification of Heppelwhite's style in an 
easy form is all that is required. As a.lreacly 
stated, it does not in the case of plain car· 
case work offer any very marked chara.c
t eristic, a certain severe sim.J?licity being all 
thn.t is required. In fa.ct, tf we make the 
bureau as originally descn bed, but in fine 
dark mahogany with a little inlaid stringing, 
ta.king, let us say, the form of the. Grecian 
k~ pattern, it may be said t hat the style is 
'' Heppelwhite." 

W1th this we·may take leave of this great 
cabinet maker, whose works, though not 
perhaps like Chippendale'&, " ·familiar in 
our mouths like household words,'' are yet 
deserving of consideration as marking very 
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emphatically the return to a. purer style. 
We may deny ourselves the fmther examine.- 1 

tion of H eppelwhitc's style with less · regret 
when we remember that the last and per
haps, the greatest cabinet maker ~s an 
artist of the eighteenth century, desianed 
on much t he same p_rinciples, developing the 
style of Heppelwhtte (or Adams) with a. 
g-race and pmity of line peculiarly his own. 
The maker referred to-Sll era.ton- published 
his first book of designs in 1793·4 and 
t hough ostensibly an educational wo;k on 
drawing for cabinet makers, it contains 
representations of furniture in his best 
styles, for in his lat er works, published in 
1803 and 180-!, we find that there is an 
extraordinary deterioration, a fact of which 
Sheraton seems himself to have been con
scion>;. Those who wish to reproduce his 
work will therefore do well to note this as 
nil i:; not gold that g litters, neither is all g~od 
that's ~heraton's . We find that he made 
free use of choice veneers and intays. Many 
I am aware, object to veneering, but wbe~ 
conscientiously em ployed there can surely be 
sound reason for regarding it as a legitimate 
means of decoration. Sheraton certainly did 
not think its use incompatible with either 
beauty of design or sounll work, but excep· 
tion must be taken to some of his arrange
ments, and the modem designer will do well 
t o a void copying them. I refer particularly 
to grain of the veneer running across instead 
of along the piece on which it is stuck. 
F or example : in a. drawer front the grain 
&honld run from end to end, horizontally, 
not from top to bottom, perpendicularly. 
~Inch more is this the natural way of 
arranging veneers on the frames of doors, yet 
it is often seen-happily not now so much 
as formerly-just reversed. Now, though 
S heraton ·erred in this reSJJert, it must not 
be snpposed that he was the only one who 
adopted this constmction ; but, whenever 
foun1l, it can only be regarded as faulty, 
unle;;s, indeed, in tile case of strmgings or 
bnndings introduced for purely decorative 
purpost::s, and should not be copied. If we 
wish to see how Bheraton's style may be 
a.dapted to modern requirements in the light 
of increased attention and knowledge to the 
principles of de::;ign, we cannot do better 
tha n study the modern inlaid furniture 
which is to be seen in every good cabinet 
maker's. This, popularly but erroneously 
regarded as Chippendale, is, in fact, the 
modern rendering of the principles which · 
guided Sheraton, without, it is to be hoped, 
his faul ty work, such as has been alluded to 
a bove. We find that Sheraton's furniture 
depends for its effectiveness not so much on 
carving, a.t least, where tlat surfaces are 
concerned, as on coloured inlays, bandings 
of various woods, such as tulip wood, and 
contrasts between different kinds of woods. 
Hosewood and satinwood seem to have 
been a fashionable combination, the surface 
of the latter being often ornamented by 
decorative paintings of a delicate character, 
in the form of festoons, wreaths, garla~ds, 
ribbons, etc. I nlaid panels of a very similar 
character to those so often seen nowadays 
in rosewood furniture were also largely em
ployed, so that the artificer who desires to 
work in Sheraton style will find plenty of 
scope for his talents and mechanica.l skill. 

SMITHS' WORK . 
BY J . H. 

ARMOUR. 
THERE was plenty of work for the armounr 
smiths in the Middle Ages. n would .. 

.. 

' • 
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interesting to trace the development of .the 
arms and armour of that long penod. 
Though few authentic specimens of ancient 
nrmour remain, we have' history in tapestry, 
stone and brass, by which we are able to 
rehabilitate the old knights. There was, 
tirst the mailed shirt or hauberk, a. woven 
fa.b;ic covered with chain mail, consisting 
of numerous rings in close contiguity. By
and-by the custom arose of covermg the 
more vulnerable parts of the body more 

, effectually with J?la.tes of iron, and this 
finally developed mto the m.assive panoply 
of armour of the ages of chivalry-armour 
so weighty that a knight unhorsed was help
less and at the mercy of the meanest foot
soldier. The helm also protected the head 
itself against the battle-axe and mace, but 
afforded little or no security against the 
stunning effect of the blows dealt by those 
weapons. 

The hauberk, or coat of mail, underwent 
various modifications. At one time it had 
a coif or hood, which might be dra\vn over 
the head, and over this tl:ie helm was worn. 
Below it was lengthened, and divided to 
cover the lower limbs. The sleeves were 
lengthened to cover the wrists. Gauntlets 
or gloves of leather, and leggings (clutusses) 
and coverings for the feet, also covered with 
mail formed of small plates or rings, came 
into use. Then, when these were found in
sufficient for protection, arose the practice 
<>f protecting the more vulnerable portions 
of the body with plates of iron fixed by 
straps and buckles over the mail. These 
were at first fitted to the elbows, knees, and 
shoulders, and afterwards to the arms, 
thighs, and legs, first on the outer parts 
only, but afterwards clasped completely 
round the limbs. 

The advantages and disadvantages of 
light and heavy armour ·were apparent in 
tl:ie Cmsades. · In the first Crusade the 
heavily-armed knights of the West coming 
into collision with the li11ht-armed Saracen 
cavalry clothed only in cuain or ring mail, 
bore down all before their solid phalanx. 
But, afterwards, the Saracens gained the 
advantages due to their lighter equipment 
under a Syrian sun. Lightly clad, they 
swept round the comparatively inert masses 
of their opponents, and attacked them on 
all flanks, watching their opportunities to 
beat down the long serried lances, and so 
bring their light swords into play. And 
thus they more than made up, by their 
'Swiftness and bravery, for the advantages 
gained by the heavy panoply of armour 
worn by the knights of the West. 

By the close of the fifteedth century 
armour had about reached its highest stage 
of completeness, as far as multiplication of 
parts is concerned ; though, in the matter 
of elaboration and ornament, a great deal 
yet remained to be done. At the close of 
this century a knightly suit of armour 
covered the whole body cap-a-pie-breast, 
ba<:k, shoulders, arms, legs, feet and hands, 
head and neck ; and each separate piece 
had its distinctive name. 
Wi~h the invention of guns and cannon 

the diSuse of armour commenced. But in 
the period of its decadence, there prevailed 
the utmost elaboration of detail and beauty 
of art workmanship. As its value in actual 
combat declined, so the richness of its orna
mentation increased and the work of the 
Bll!ith m~rged into that of the j eweller. To 
this penod belon~ most of the suits of 
armour still in eXlStence, and they are well 
wort~y of careful . study a.s specimens of 
handicraft of t he highe!!t k ind. 

Then the armour gradually fell into disuse 
• 

• 

• • 

before the spread of firen.rms. First the 
protection of the lower limbs was abandoned 
the cuirass remaining to protect the vitai 
parts of the body. Even this was presently 
felt to be a useless and intolerable burden 
so that it was only with the utmost ditti~ 
~ulty that' kings and princes could enforce 
Its use. 

The armourers of 'i\filan supplied the 
n_obles of Et~ rope wit.h. the choicest produc
tiOns of the1r at·t. Sutts of plate armour of 
steel were covered all o,·er with eleaant 

0 

arabesques beaten up and then chased. 
~ometimes damascene work in gold and 
silver was added to the beaten arabesque 
work. Sometimes, n~ain, the work was 
fluted, and polished like {L mirror. 

A study of the examples in the Tower, 
and in numerous other collections at home 
and abroad, will inspire us with regard for 
those who, with rude tools, could execute 
such intricate and difficult tasks as are in
volved in the formation of armour. 

Our surviving specimens of armour are 
not so old as was formedy suppo:-;ed. It is 
doubtful if any authentic specimens of the 
Norman period remain unaltered. Very 
little of the Plantagen~ period remains. 
Nearly, if not quite, all ot' the armour in 
existence dates from n period subsequent to 
the introduction of firt'arms, when armour 
had become less valued for purposes of de
fence than for ornament, when it was \lsecl 
for jousting or military show rather than 
for actual warfare. The armour, therefore, 
which we can actually study afi'ords, th()ttgh 
of comparatively recent date, excellent 
examples of :periods in which the art had 
reached its highest stages of development, 
in which perfection of workmanship was 
combined with the highest ornamentation. 

In our great national collection of armour 
in the Tower, the deYelopment of the later 
period can be profitably studied. Beginning 
at the left hand as we enter the armoury 
room in the White Tower, we have the 
earlier specimens, consisting of mixed chain 
and plate armours. The making of this 
chain armour must base been a very tedious 
process, pa.rticularly when we remember 
that the wire itself had to be beaten out by 
hand. The rings are, in most instances, 
welded together. Some are of round wire, 
and others of fiat section, with the appear
ance of having been stamped out of sheet 
iron. The dimensions of the rings of which 
the armour is composed vary considerably. 
For the most part they :werage from ~ in. 
to ~in. diameter. In exceptional cases they 
are as large as ~ in., or as small as ±in. 
They are, i.a some cases, lapped and thinned 
out, and apparently welded ; others appear 
as though lapped and riveted, each wit.h a 
minute rivet. In some examples rings 
punched from fiat iron, nnd rings made of 
round wire with abutting joints, alternate in 
rows. Gt·adually the use of l)lnte armour 
began to supplt!ment the cham mail. and 
this transition period is well illustrat~d. At 
last we hnve the warriors armed cap-a-pie 
with plate. 

The earlier plate armour was plain, that 
of later date is variously ornnmented. At 
the first the pieces were ribbed or fluted 
with a succession of contiguous flutes, the 
effect being very pretty. Then engraving 
and damascening were re:>orted to, and finally 
attained a. very high pitch of perfection. A 
suit of armour belonging to Henry VIII. in 
the Tower, presented to tho.t monarch by 
Ma::rimilian1 is foliated and engraved all 
over with human figures illustrative of pas
sages in the lives and martyrdom of St. 
George and St. Barbara., with the badges of 

roses and pome~ranates, and the letters "H" 
and "K," for henry and Katharine of Arra
gon. This suit was formerly covered with 
silver. The horse is also in complete armour. 
Thflre is another suit of Henry VIII. beauti
fully damascened- that is, wire of brass, 
gold, or other material, is beaten itlto narrow 
grooves punched in the plate, and so worked 
nil over Ill to patterns more or less elaborate. 
The appearance of these suits of armour in 
joust and toumament must have been truly 
magnificent. But the minute details of 
workmanship are no less notewotthy. 

Some of these suits of armour were very 
heavy. There is one of Henry VIIL weigh
ing ninety-two pounds ; another of Charles 
Brandou, Duke of ::>uflolk, bearing date 1520, 
of one hundred pounds weight. And these 
are built up of thin plates and minute rivets. 
The plates arc bent to the diflicult forms 
required to permit of the free play of the 
joints and various parts of the body, and 
then, besides, they are frequently tluted and 
covered with inworked or inlaid ornament. 
There is never a bruise to be seen-never 
any fiat, or angular, or waved portions; but 
the curves are as perfect as though stamped 
between dies. h·obably the hammering of 
the broad surfaces waG done with wooden 
mallets, the work being laid on a bed of 
pitch or similar yielding substance. 

The accoutrements are as elaborately 
finished as the armour itself. Spurs and 
bits are engraved similarly to the armour. 
H elmets, g01·gets, casques, and morions are 
artistically finished. Pikes, maces, a.nd 
rounrlcls are also excellently made, and 
covered with engravings. 

SIGX-WRITI~G A~D LETTERING. 
BY HE:-fRY L. DE);'WELL. 

EXPANDED L ETTERS- ELONGATED, CONDENSED, 
ANn CollPRm>sEo L~:TTF.LlS-HAtn-LlNE IT.<\LIO 
-Ho w TO SET OuT, L}."''TF.R, AND JliNISR 
A StGN-SP.\CJNG, ETC. - PAIJ:\'"T'ING R OYAL 
ARllS, ETC. 

HA YING digested as thoroughly as space 
will permit the subjects of ornamental and 
church lettering and other matter apper
taining thereto, I have now only to draw 
attention to one or two other much-used 
forms of letters before finally quitting the 
suhject. 

I refer here princi}J<1lly to letters that 
ha,·e to be somewhat distorted in shape to 
suit the exigences of space, which in some 
cases is too muchi and in others too little. 
L et ns first take t 1e case of having to write 
a rather short name over a shop-front or 
on a long nanow board or surface. In this 
example the ordinary-shaped letter could 
not be made to fit or look well, and we 
therefore have to expand it, so that it may 
not only fill out the long sp11ce better, but 
also be sufficiently decreased in height to 
come within the compass of the width of 
the board and allow for shading, etc. 

We do not in reality decrease the height 
of the letter, but use a letter small enough 
for. the purpose, and widen this to such an 
extent as not to look positively ugly, and 
which would be the proper width of a. much 
higher letter in its normal form. Wb.en, 
therefore, it is desirP.d to fill out an extra 
long line with expanded letters, the expan
sion must be proportionate throughout, so 
that the work may have a symmetrical 
ap~earance. 

This expansion can be executed with 
mathematical precision according to t he 
following method :-

We will suppose that we have to put some 
• 

-. • • 

• 

• 

I 
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letters on a. Rignhoarcl r. ft. Ion~ hy I ft. (l in . 
wide, lmt that the orcl i un ry le tt e r, propt:rly 
sp!lc(.:d, wonlcl on ly cxteucl to 3 ft. :~ i 11., ltrtd 
thut we tl tc rcfon: n ·quire lo t·:-. pa11d t IH: I 
letters RO nR to mn.ko them up to !i ft. W 1: 
m m.t now refer to tlto dia~rrun wltit·lt iH 
f(iven in FiJr. Rl, n.nd drn.wn t.o ~~ :·w:dt : of Ctii C 
m r h to the foot, roughly. 'l'hc h-11g t lt nf I ht: 
normnllcttct·H, 3ft. :iin. , is fn1111 A lo u,:u ul 
w e hn.vc to s pr<>nd tlte llt C111l, I ft .. !J in. wi tlt · 
out incrcns ittg the heig ht. We firs t. rn lt: t.wo 
pnrollcl l ine:~ n.t any c;onvcuit·ut dis ta twc 
below, nnd 1 ft. apn.r t a ne l (j f t. lo11g, i.t'., 
frmn t: ton. W e 11ow clraw n. diag<111:tl lin e:, 
A to JJ. Then clraw xlllllt.ing liuc·s p!LI'Illlt ·l 
with en.c:h otlu·r from the bot to t us of llu: top 
row of lc ttcrH to the cliugonnl litll', :tiHI fro111 
t here vertica l liucs to the li11b <; 11. If we 
now proceed t o drn.w in t.I IC lmt.tom l1·t t.1·rs 
acrnrcl i ng to t hesc I i ueH, tlu: rc·su l t w i I I ltt: 
ns shrl\vn in t l10 din~ratn . T.c·t.l c rs Nln lw 
extcud cd UR mu ch as yu tHs il.ln l.y t.!tis 1nct l1 rtd 
l •y s imply in crcasin~ t l1 c :-;la11t of t.l11: d i
agona l line, nnd they 11111y a lsiJ l,c ('(ttulc·tl :-.ccl 

hy clrn.wi ngtltc d i:t~IHialliw: wit lti u a. ~ l11 11 l1·r 
C(tm],aRs- a .. -;, for cx:un pi t·, fn •Ill ' t o E. '1'11 

use: this prr.l,l<:tll in ac·l 1111 I pr:Lf'l i1;1·, ti n: 
Ktudt;llt may ci t l11.:r W IH' k it ctn l., as I h:L' <: 
dont: l~t :rc, 111 ~ ~ sc:d t: d rawi 11~, IH' d r:Lw ti n: 
lt:t t <:r:i full si zt: 1111 t. wr, l c: n~ t hs 11f li 11 i11 g 

----· 
~l'l lt ' i: ful ontl inc·, I will uow d r·sc-riltc: !to w to 
put 1 hem to pr:t<'l i1·: d 11s1: i 11 ")';t·l t 111g loll I '' 

a11d l(:tl t·ring :L ~:ig 11 . Tn k i 11 ~' it ftt r ~r: lld .t · d , 
tlt t·rl'f"n ·, tltut. t lu· ~igu l tl >: li'CI is •t ll tlc· n ·:ttl y 
!11 work llpou, we: 111:tk 1· a xl:•rl lt.Y d:t1 11J1i11;.r 
t l11 · wltolt· :-.url an: ' ' ill1 11 \\' t·l. 1'11:•111tti ,.. 
l1·:1 t.ltt·r. 'l'l1 i~ s i11tpli · J•r• wr · .-1~ 11111:.1. :d Wa ,\'!'l 

l11: g1111t; t l1rttllg l1 , ,tfwl'" i<.;t·. tlw l'l o l ,ll r:o~ ,~ i ll 

" t·is:-;," a11d 1111 t' lld nl t rt•lll.!t- '' ill 1,1· t lu : 
I '1'1 . " . . I 11 I I I'I 'SII l. 1 1 ~ C:ISSIII;.', :1 " 11 IS r·:t t·t , I'• · 1·1' • 1 

to t.l1 t- f'ldllll l':-1 l'llll lli ll !.'; 1dl' t l11 : l! l' '" '"'t 't llflll l' 
a 11 d ll ·avi ug :l rag~1·d 1·dvr· twlr ·:• rl , ,f :L 

1-lh:lrp l·lc·:u· l,lllli tH·. 'l l. i· 1':111 tot dy lw t l'l'li 
fil'd l.y th o \\ 111'k t11 a11 gni11g '''''I' tl 11 : s:ttll' ' 
o1tLli r1 t: n ·t•<·alt·dly, wit.l• 11• •: JJ:il.llt al 11 · ~ 1 111. 
of cl l'lr·r i••ra t iug t lw rpt:dity r,f t l11· \\'lo l'k 
\\ lt t·11 t·l•llt pll·lt·. l·:n·u tl 1i , lt• tWI:\ c·t, wi ll 
n•.t. :dw:•vs •·11n· t l1r· c·\'11. 11 t lw s111tl1·11L 
I. I I . . I " . ., I I . 1111 H liS l'fll tlll':-1 1'1!->S. :JI It ·l' I :IIII JHilg li S 
, ,,.:l rtl , IH· s lltll tf d v ivt· it. :JI I•tl lll' t ndt IJV•·r 
\\ il lt tIll' l1 :d lwr, :llld !:- l11111ld t lt :tl la d 111 
itllpl'l• \'1• 111 :1 llr·rs lu· 11111.·.1 l'fllfl'lltd c· t l1:d lt•· 
ltas l111o ll ll lt ·l, 1oi l i11 ltis •·c, ll>lll', :•1 1d ln:•.v L•· 
i t. is al )';o I« to t lti• ·k. li t· ~. l1••1tld, t lwn ·lr•r• ·, 
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-
r·rmsid1·n ·d , a nd t iHLt ix t lt c: l'p:lCirw ,,f t),, . 
l1,t,t 1:rs I lt t·tiiHc:lvi:X, 11111 : frlt l/l ttn••t l,l·t lt i 1t . ' . 
we: re:. In pn11 t1·d m:d .lt· l' t lu : l1; t l • · t ~< 111 1· :dl 
:-; par:1·d I l11 : Htllll<: d il-' l.a tll'l: apart ; ,,,,l ~.1 t 

I111W1· vc·r, i11 sig il writi r•tf The· h:t11·rx \ / 
1\ , (I, ll, I', V, a ud \V , \',if uol W•IIH· ltll, ,'. , : 
lf ·•p tlrt: l rt !.1· pf :v·1·d c·lnx•·r 111 tl ~t ·i r n• · i ~·l 1 . 
lflllt i'H 1111 t·it lwr s id1 : tl t:t11 tl ••· r1 ·~. t 1,1 tit .. 
f•·ll•·t'!'l, f,.r 1111: "i ittqol•· 11 ' !1 ' •11 t J.:d tl11 ·y :u •· 
nrtl ,,f t l11 : sa 11 11 : wirl l lt I llnoll)!llllll l, <1111 l 

IIJI' rr ·lt ,l'l : J,. ;lVI: ll 111111'11 vr•·.LII:J' ~ p:wr: ltl• 
t wr·•· 11 11'1 l!:r :llld l1·l t r· r. J\ r• ·lr·n ·t 1t·t• ' ' ' :u1y 
1 : 11 ~'1 : pt iut.c·rl 111:d l1·r, nr tu ll11: :d plml"'t 
~: 1v1 · 11 wtlh llw~w 1'11:1J •In s, " l•wl1 :m·, nr1 

tl1111f.t , I•VI·t.Jy S jlfll't :d l1y 1 l.r: 1'11111p>J'\ jl1Jf'<, 
will J>l ltV•: Lh c: lotTt: 1,( ll1t·:..c: r•·umrb . :s111 ! 

. I ' l'"ttd 111 1t lo I JC : ttiiVII ' t: ltiJW l rJ awuol 

t lw :. ppc:rtriLll!'l: 1,f lfrti· VI•tl s p:wi11;t, whid1 , 
s l r:J II;..'' · ''' ~my , trull lfllll y-s p:H·•·d l dlr· • >~ 
al wa .\ , If I\ 1:. 'l'fw r•:un•·, or wl1:d 1 v1·r 1 he· 
111:1ll t l IU:I ,V ltr•, lll ll , t },l·l•\ ltl'lly ill l llf:t•I;JI Irt• 
lo( ll w lolo:Lrd, \\ it h :111 l:tp tal !:- p:tl 'l: or ru:•rgt rl 
:11 r•;,r·l1 I•IJd . 

• '\1tl l11 ng d is ltla y!-1 lil t; wa 11 t ,,f : kill in a 

tl1 i11 it wn lt a litt l•· 11111 tl ttlit1•·. I ha\1· \\ lfl k tll:tfl ' l11i1·k<:r tl•:m tiH• I'ILrr· lc ·~-.; nrrartgr.· 

ah\a ys lrtt lud 1 ha t. t ill' adtltl i••11 ,,f " l11l lt · 1111'111 tt l a ll lll ll t; i11 larw: lr·lll:rs, :tud " luc·h 

t tii'J••·IIIiiH: wi ll :tl tot wt · llf't•Vt ·tll l l11 : ,., .J,t lll I1·:Lvt ·:-: a \\' id1 :1' trmr;..:in at 111 11.: 1·nrl of the 

fr , ttl "C'i '4~. iu ;..r,' ' aJ11 1 11, (JI , .,.Il l' •·, tll:.f,,·s tl w l••tan l 11.:111 Ll •1: ~, tl lf : r, .v•·t. il is l rt; IJ IH:ntly 

c·ol1•11 r fll,\\ • · o~ -. i• r fn >l ll tl w l. t ll~ l• . .1 ·1·11 , tl ll·l,l lo;! ll iudi fl't·ro ·fl l :-; l':tl 'illg. 

IICl.pt:r tacked to n. wa ll or llot~r, :ltlcl tl11: 1111 t · 
i ne of tir e I' x t 1:11d t·d lc:lt c rH p n:pa rcd fo r 

po unc:ing tht: cl1·.., ig t1 11! '111 1 tlao s ig ui H,:Ln l. 
An :dpludJf;l !Jf I'XJ1:111d1·r ld l1:rs will !11: !:-.1:1'11 
in Fi~. 7r., a rrd so11 w l•:x ii:Ltld c:d ln 11 it: i11 l.'ig.kll. 

'l'lw s iz1 · :11 1d •·l1ar:wt• ·r " f tl l" l•:l l •·r:- lot·in g \\' r: \\ ill, IIIJWI;vc·r, takt: rt. ll t:tl.rtl h~tt!u; 

1 cft.lemtiu<·d '11'""• "1: !:- I 1 il, •· til t: Jfl •t'l:ss:LI·.v l1·t t.1·r .. ; a n : I'~'' ' JI ': rly !'i p:v·1·d :wd tllarkr;rl 011l1 

liru·s to t·t~ t tl : ll t l ll ll'tll , a11d jlfl>l't·t·d , , , ~a· t 1-11 w•: rn us t tH:Xt. luru lo Ct llr I' II IIJIII'S autl 

EI I•OI!Mt:d l1·t1 1·r'l arc j 11s t. t ill' tc :v1·r:-•· ' '' 
t he ftJrrnc·r ~-:• · ril' ~, anrl :11 ,. pn 1w1p:dl y u..,, .,J 
in cirt'lllrt 'll:u wi·X wl wl'l: t l11 : s11ri :L1:1.: t n 1,1: , 
lt:tfl·r•·d i'l \f :ry xl••,rt ill h: 11~1l1 , hut 1,[ :111 
IJTtll "ll:tl l11.1g la t . I d11 tll tl kll.,\\' tiJa t I I'.JII 
J..,ri YI: :tny pr:ll' flt·,.J ad \ I< I · <'0111'1 lllillg 1111 Ill, 
1,11 1 ·L r<:l"' ' '"''' lt, h ;• 7!1 wi ll i l1 11s t m11: 
lvnn and l'"'l .:tf,J,. 11 • l•dn• ·s,, 

Tlwn: :lrl: :d o.;q <:tllld<·IIHI:d lc:ftc:rH, Sl!l' lt a.'< 

th(j h:tLcra 11 , 1•:, l t ( F i~. 7H), :uul r·<mlpri;HM:d 
letterR, ll.H 'I' (Fig. 11i), wLidt nil c;ouuJ in 
UBI!flll f)O c·c:rt.a i 11 IJC;c::&.'i iOIIH. ( )I.Jtc:r IIHI'fll l 
a.lphn.br:t~ arr: t. lr" it.nlit· :. 11d ltrtir-lin c itali<:, 
a. full c;ornl ~ ll; tu t •• ' nl l lw I:L t u:1111 t· ol lt• Ill ;.' 
showu 1n I• rg11. 7fi, 77. 
. H u.ving n11.w filli !-. lll :ol tii .Y l'l'l11:11 k . ,., .. llf'' ·t. . 
m g t lte vnn oux Hlyfl ·i •tf lt·ll t·r a 1ul tl w 
method of forming tlwm wi t la l rnt 1, a ud 

1111!. t lw \Hit in;.: \\ it ll tl1" ltl l'l'" ' " l l•i l•l:day 1 J•l· rw il, a11 d p11:parr; fr,r cmt li n~ 11~ t h1.11kl.l rt 

liii 'IJ1 iqlll ·oJ Il l a pn· \'ltllf · o·li! IJdl •f. I roli>IIJ'. Jf: L \ i ll~ lflll t.JH• Jtl' lll'i l lllliJ\\ IJ r lfll{ 

.\l •wl1 d r· lwlld;o; "I'"" t lt i:> ~ ·· I l 111g r•• rt. :u1d 11nlr:r l.y rl i l t(lill~ it. iu :L lit li t; " t urp:; '' n.ud 

~ p:wi 1 •.:.: ltf t l11: l•· llt·r.-:, ;,s 11 111:.) 1ua r 111 " ipiug 'li i L a 11y t:xr:c!'is willt a pil·t·t; ,,f r:w, 

11 1a l<1: tlr •· :>lll't't::'i , ,f tlu: ,\11111•.:." ""' " ' " :111" WC' ~~~~·~·a d ~n fl i <· i <· tl l. l't,)IJII I' 11/ IIJII tlw palette 

l·ll •trl ; l••r 1111 111:d l1·r '"'" \\• ·11 :- l1apc·d Ll•r· \lt l l1 li t•: p:dctlc ku if1; , and L 1i n tl 1111 t t~1 :t. 

lt ·l l1 •r:, III IIY f, , .. if t lwy :1n : lo:ll ll ,\' ~ ~ · t. rtt iL t.l11: Jtl'l llt' ' l' " ' ' ' ' kir1g I;Ctll !-' is l l: rt i'Y· I I'ILII I!"L grn:: 

wlt• tlt · \\ •trl< ''i ll lrtiJI< ~ · lntii' .Y a ud i11.1tl is ti•·. auy t:\ .11'1 lflli d<· a" to tl w IJt :~t \\ ~t r kt ug 1'00 · 

l 11 t l1 1· lit 1 l•bl'l·, w<· 11111"1 111.11·k tl11· \\ lt11ll' !:- is tc· twy ltl :Lny t·r,Jullr. l t s ltiJUit!, l,o\\1 '\ Pr, 

1, f II H· lr·111•I'S f•ll1 111 a \ l·ry li ;.r lll :LJH I ~k • · td •y 1,1 : ~•t lll l :w lt : , t, tlti1·kt·r Llt:ut J;ll(td r ic·lr n caru. 

lll!lll fi i•J', t:.ki ll " , .:.i llS Lt J ll lllko: 11 11' 111 fill Ill' I r 1.1111 Llli l· k, it. will TJ ( )t IJc,w freely t rurn htJJc 

the: l111an l a.'i l: \ l· nly .t :-! pu-.,.. il.l c. If "l••·11 lorn ~ l, :•ril l will prolo:t.l1ly "t·i~~ ; " if toot Ul, 

finix!r r;rf llt t;y cf•1 11111. 11 (;111111• ill " jll'lllll·rJ_r, : it wili 11111 1111 ly IIOt I'IIVCr SlllfiCilllf )y, UUl 

w 1· lllU~t wip<: 1111 t tIll' 1· lta l l< ltJ:Jt " " \1 it lt tlu: \\ill n ·ry liJ.: rJy rllrt :U1cl ~pr>i l ilw. " "rk. _Jt 
dun1p l• :aiiH ·r :Jilt! try n;.::till. ( ; n ·al 1·:u·•: : 11111.:1 !.1: alt .· ll lll lt:l y l'c rft:cf. ion ; a I!Ltlc ,·ana· 

1t1 11s t. l11; ta l<c•a 110 t to f' l' '"" tl ... l ''l~~'day ! t i1111 l:itl1t: r 1\. I.Y wi ll pu t cvcryt l11ng out of 
Il l "'" tl w ,,, '"111d .. n rf:wc·, 1ol lu: rwi ... t· rt \\ill 1 111'CJ..r, aud Llu· " ''rkrua u out of lf•llt j l(' l'. . 

,, ... , ,. lll tr•·ll l•tl :tl.l r· 111.11 1<111;' .. \ \'it l1 J1r:w t Tltc l ~ · l t c · rssll llll lt.li Jt: outl.incd hold ly,nth 

11 ''" t lw .\' •11 111 ;..' 111il• ·1· ,,jlf ~ ~ ·• t t l J, : :.1 , o: ,,, , :1 l'<·nc· tl wt· ll rlmrgr:d w1 th colour, and 

. • 1 nut l1 i I• ll t·J "11 !. 1l w ll l lll tt ·t n.wt i wi1 11 b should nttL lt'.avc the ~->Urfnce t iU the 

t 11tl•·. H11t t lw11 · r. a tuotlw t 111:11 l ,.r In l·c vntl tuc is c·<, ll tp h·to from top to I.Jottom. 
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-

- -
Most amateurs and begin- a few ~c·t :-qunrci', which 
ners make their outlines in ~ - - -~ ~- - - - 111ay ue usccl ns guitles. 'l'h() 
a series of short strokes, ancl U / I' 1

1

1 

_ \ slant. in italit.: letter:-: shoulcl 
frequently stop in the middle l. not he so gr<:nt a-; that m:ccl 
of a line to recharge the - • in ordinary !'L'l'ipt or writing-
pencil with colour, which - · Fig. 76.-Hair-Lim Itali~s: ca~~~::U Let~.:r:. character:-:, hL:ncc at h.:a!>t 
renders the letters of a, shaky two ~et :-qnan.:s won le 1 iJe 
aspect, and betrays the ner- • • necessary. In scri1•t writing 
VOltS, unpractised hand. Of a c e ;n t.lte cnpitals should he ju:5t course, in very lar~e letters, don hie the he:ight of the 
the pencil will not nold suffi- orclinary or lower-case lct-
cient colour to enable the ten.;. J t f..eclns now to be 
operatot· to work from top fnshionn.l dt' to use Hc ript 
to bottom without a break; writ.ing for inclicnting mil 
but, as such letters are no r~ s 7 I V w r linc:rs' and :-:nch· likc lousi-
generally at a good hei~ht, f U U/ uiLJ ncs:-:c)o!, for '"hich it :-<:C'ms 
distance softens off any 1m- Y<:ry 3JtJ•rOJ•riatc. C:'pcc:ially 
perfect or ragged outlines. !.!Ctld lctt<·r:-; on a hla<'k 
If the student takes care to Fig. 77.-Hair-Line Itali::s: Small Let~er~. ~ronnel. 1t ~l:ould nhmys 
refill his brush with colour l,e the cncl<:nYou1· of the 
before starting on every fresh line he will 1 accomplii)h at the on:'C:t. "'hC'n the ontlinin.~ , :-i;.:n-writ<:r tn wake the st~·l e of hi, lt:tters 
generally find it hold out to the end. He is complete, the lcttt:r:; are filled in "ith a nJtJ•rOJ•rintc to tlH.: t rnclP t ht:~· intlic·:w.: a~ fnr 
must remember that the larger the letter, short thick Lrush (Figs. -1-1 and-1-la, page :~:, 7 1. as l11.: tin1b il t•raetkal,Je 111 ck• '-O. :--lon1u 
the larger the brush and its holdin~ ca)laci- and then leave all to dry. On the :-.nt·f·t:elling lm-;inc.:;se:-; nlll•W uf lll\ll'h 11Wn· :-h0w~· C'IJinnr
ties, and so there need be no excuse fors 10rt, day, the thicknc:l>ses (if any) are addt:cl ::ulll I ing than other:-, as J Ita Ye already JI0111ted 
uneven strokes in any moderately-sized the shadows "put in,'' and, after under- out in <t prt:viuns <·lt~]•t<.·r. 
work. It is. I admit, more difficult at first going any little extra touching up, we 111ay 1 n Yarni,hin.!: th~.: cnlll J•i<:ted work. it is 
to make a line in one continuoui{ stroke 1 con::;ider onr ,ioh fini,.:hecl and rC'ndy t'ur l·c::;t to gi,·~.: it thrt:t: tltin clt:ll", \H:II workctl, 
than in two or three, but if the beginner Yarnishing. If the work i:s :sliiTOliiHil'll with than two tit id: ~me:-;, all1 •win:.:- L·ac:lt to dry 
once gives way to the latter method, faulty :1. plain OL' fanry bonier, corner:;, aml othc:r tlwruu.:;hly hard bt·ft•l\.: applyiug the lll'Xt. 
and unworkmanlike as it is, he will have . ornaments, they arc uaturaUy procccdccl lJy tlointi tlJi"', the: wMkman n1ay clu nmt·h 
~reat difficulty in shaking himself free from with along with the letter:::, and the whule tn pn..:YL:nt tl11~ :-un frun1 cratkin~ the ,·ar-
it in after life. The hand mu:;t not rest on completed together. . ni:;h antl lJ!i,..terin;.! 1lu..: J•nint. 
the sign; if it be an un.-teady one, the I One last word as a cauti0n: _\hn1~·..: u.-.<.· ~l<;:;i-; 1':-. \\"ilbn:,t~ll, 1 I L:y wo~tcl ~\" Cln rk 
wri~t may rest on the mahl stick, or upon 'I the point of the penc:il in outlining, n11d you 111ake a ~pll'nclid ' arlli :-:lt :-pl'cially for tl 1L' 
the wrist of the left band ; but nen! l' touch will f.!Ct a straight eYen line· : but, use it <tll u,..e. of ~i:.:-n-\\Titer~, a11d t l11~ nu mu uf tl1is 
the sign, or it will be cramped and hindered ; its side, and it bulges or shrinks in with tl~e 1 firm i:::, I think, a :-.uliil·icnt guarnmec eA gu<Jll 
in its free movement. ln curved letter:; i Yarying pressure of the haucl, aml o. wn.n:d, 

1 
qu:tlit y coml.im·tl "itlt a mode:rate J ,l·ic~.:. 

this is especially so, as nothing is so ncces- 1 or '.' in and out,'' line is the natural l'Uil-,e- l willllow dc .... t· ri l•c tl1u liH:tht,cl uf paiming 
sary for their correct formation as a bold, · quence. a lt:w of tho:-c tommun ol •.it.:d:-:. or llrna-
free, and plia.ble hand. F or the sake of ! In italic and script lettering. the grcrne:~t went' n:,: :-ume pref<:r tt• l·all tiJ(:Jll. wl1idt the 
practice, the student should make all hi:; 

1
· care must be taken to keep the lcttl'rS all of writ..-r is "o often cai!L:d U!JOII re• execute as 

outlines of the same thickness throughout, 1 the same slope or slant, and, for thi.; pur- a part oi a tradc:-Jllali·:- :-i;.:n tlr ol a11 in~trip · 
as. he will find this somewhat hard to I pose, the workman had better make l!JllbL:If 1 t iuu on n trr:dc nnt. ''"t: nl:-(• fre:• !ncntly 

Fig. 78.-Examples or Condensed 
Letters. Fig. 79. - Examples or Elon-

gated Letters. 

Fig. 80,-Examples of Expa nded Icnic Letters. 

I . 

c D 

• 

Fig. 81.-Diagra.m. exhibiting Method of Exps.nding Letters correctly. Fig. 82.-Exa.m'9le of Compressed Letter • 

• 
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sec) the beat work surrounded with a plain 
or an ornamental border which cannot very 
well be dispensed with, even if the writer is 
accustomed only to the simplest of work. 
Starting, then, with Royalty and the Royal 
tradesma.n-ha.ppy and favoured beings-! 
will first take in hand Her .Majesty's Coat 
of Arms, which, I need hard ly say, is a lways 
execut-ed in gold and certain regulation 
heraldic colours. N ow, I am honest enough 
to say that I know very little about heraldry, 
and also that I have never .Painted the 
Royal Arms in my life, for the s1mple reason 
that I have never had occasion to do so; 
ne-yertheless, if I had, I am one of those sort 
of fellows who "would be boun<l to do it." 
I am however, going to rely on the undis
puted authority of .Mr. Wm. Sutherlanrl in 
regard to the Royal Arms, and in doing this 
I know my readers and I are in safe hands. 

The Royal Arms of England with which 
are combined those of Scotland and Ireland, 
consist of a shield surrounded by the ribbon 
of the .Most Nob le Order of the Garter. 
The shield is surmounted by a royal crown, 
upon which is a. lion, also crowned. The 
shield is divided into four equal parts- the 
first and third quarters are blazoned ·with 
the a rms of England proper, viz. : three 
golden lions on a. red or vermilion ground. 
The second (Scottish) quarter of the shield 
is a. red lion rampant, that is, standing on 
its hind legs, pawing the air with its fore 
legs, surrounded by a treasure, th.at is two 
lines a. little way apart, having small jleur 
de lis at each corner, and on the sides. This 
tres.~ure is red also, tho ground being gold. 
The fourth quarter of the shield is occupied 
by a. gold harf on a. blue ground, being the 
I rish nationa emblem. Round the shield 
is placed a. blue ribbon with gold edges, 
upon which is displayed the motto of the 
Order of the Garter, lloni .~oit qui mal ?I 
pense. Each side of the shield is supported 
by a lion and a unicorn ; the lion to tho left, 

\as we look at the shield, and the unicorn to 
the right. The unicorn has a. gilt horn 
SJ?ringing from out of his forehead ; round 
ins neck is a collar of gold, to which a gold 
<:hain is fastened, overlapping h is body. and 
-secured below. The lion is painted proper, 
that is in natural colours; the unicorn is 
white with gold hoofs, and the tip or tuft of 
hair at the end of his tail is also gilt. 
Underneath the shield are scroll ornaments 
u pon which the feet or claws of the animals 
rest, and upon which also a ri bbon is hung. 
Upon the ribbon is the motto, D ieu et mon 
droit. This ribbon is blue, but generally of 
a lighter colour than the blue of the garter 
round the shield. The letters on both 
should be in gold, outlined with black. 
Underneath the shield and springing from 
the scroll ornament are conventional repre
sentations of the rose, the thistle, and the 
shamrock, national emblems of the three 
kingdoms. In painting thi:;, or in fact any 
heraldic i.'mblem, every part of the work 1$ 

nntlinc• l with black, nl\(1 :.hnded mote or less. 
The goltl is best sha.dl!d with burnt sienna. 
wi th a little bnrn t umber atldl'd ; and the 
white pn.rts, with \ 'andyke brown ,1Jh l ultra
nmrine blue. or with hlue J,lae k alone; the 
rt·( l~ and blue~ with purple lake, or hurnt 
umber and crimson lakl!. lt must be under
stood that t.he colours of coats of arms are 
fixed, and therefore there can be no depar
ture from them or we create false heraldry. 

I will now describe the arms of the Prince 
and Prince.~ of Wales. As Pl"ince of Wales 
His l toyal Highn~ bears th e !-;hield of his 
mother (as Queen of England). differenced 
with a Rilver label of thrco points, as the 
Prince.! o£ Wales, his J>rcLiecessors from the 

. \ I , • . ~ • .. 

OuR GuiDE TO Goon THIN GS • 

time of the Black Prince (who was the first 
English Prince of Wales by creation/, have 
borne the Royal Arms with the same differ
ence. Accordingly the arms of the Prince 
of Wales are quar terly, fi rst and fourth 
E ngland; second, Scotland; and third, 
Ireland; the label being in chief (i.e., ou top 
part of shield), and extending across the 
entire width of the shield. Upon this 
shield that of Saxony is now charged in pre
tence. 'fhe arms of Saxony are barry of 

ten. or, and sable, a C?"Otvn of"I'Ue in bend, vert. 
His Royal Highness also bears the 

feather badge, the well-known cognisance 
of the Prince of Wales. '!'be three ostrich 
feathers of the famous badge were first en
signed with a princely coronet by Edward 
Tudor, Prince of 'vY ales, son of Henry VIII. ; 
and H enry Stuart, eldest son of J ames I., 
established the arrangement of the feathers 
within the coronet as they have since been 
blazoned. A single ostrich fcn.ther having a 
scroll with the motto l ch clirn (I serve), 
may probably have been horne, a.fter an early 
usage, hy the Princes of Walei!. 

A coloured sheet of the Roval Arms of 
• 

England appears in Part CVIII. of "The 
Journal of Decorative Art " for December, 
1889. It shonld prove very valuable to the 
sign-writer, who so fre11ueutly has to paint 
it on signs and trade vans. 

-------.·· ------
ME,lXS, MODES, .\SD 1'lETHODS. 

A L osT· CoLOUR "JIATERL\L DISCOYERED. 

'fnE brilliant blue of the Egyptians and 
G rcl!ks in use more than twenty centuries 
ago wns regarded as lost to modern science 
und industries, as it had been out of use for 
many centuries. The traces of it were 
manifest in the ever-brilliant colour:; in the 
Pyramids, Greek tombs, Pompeii and Roman 
tombs, nod in the frescoes from walls pre
served in the Yatican. 

It was sometimes called the "Egyptian 
Blue," and by the Roman:;-who ne•er 
scrupled at appropriation- the '· Y estorian 
Blue." Several chcmi:4s of note tried Ly 
nnnlvsis to ascertain its constituents-Sa· -Humphry Da,·y, amongst others-but with-
out result. 

Vitruvius, a, Roman writer of about the 
calibre for science of our daily journalist 
writer~. gives a description of its composi
tion of about their f;tamp of writin~, and 
worthless to workmen or scientists. In the 
many attempts to reproduce this colour, the 
experimentalists showed sad lack of com
prehension by using alkalies, acids, and com
pounds not at all likely to have been in the 
laboratory of ancient pigment· makers. Had 
they gone to Egypt to do as the Eg)l)tians 
of old had t o do, they would not ha ,.c found 
these materials within handy reach. A French 
chemist. ~L F ouqu6, t ook a common-sense 
view of the matter, and for his colour used 
oxide of copper ; for his bases. lime and 
silica; and the pigment material only 
needctl n. bright red heat and patient mixing, 
aml the long-lost blue of the ancients was 
revived, n.nd will form a new commercial 
article of ::.nqwising cheapness, and no 
nwney wa$t cd in patenting it. 

The prol'ortions of the ingredients are :-
~ilicr\. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 63·7 
Lin1e ... . . . . . . . ... .. . ... ...... .. . .. 14 ·a 
Oxide of copper .. .. .. ....... .. 21·9 

The variation of the quantity of copper, 
of course; affec ting the intensity of the 
colour, or its tint and shade, may b~ modi
lied by oxides of other metals. 

As a dye-stuff, it is as good as it is as a 
pigment. J . C. K. 

• 

• 

OUR GUIDE TO GOOD THIN~8. 
• 

• • • PaJrntfu, m4nufttcturer•, and deaUrt get~trdUr aN ,.. 

qu•lttcl IQ send prosp«luse., bilu d e. , of their IJ)flelall. 
tits in toou , ni«Chinery, and workallop appllanou to tile 
Editor of WORK frtr Mlice in. "Our !Jultft to G00<1 • 
Thirtgs." It u dui.mblt tllal 8]tecifllt>ru •hmdd be lflli 
for auminati?n (lfld testing in aU CG8a WMn thu •• be • 
done witlumt inconven urtce. Specimeou t.lt~ rereillt4 
will be r e.t1Lrntd at IM earliut opportunity. U mout be 
m11fcrstood tlutt r:vr:rytl•ili{J tull.idl. i.t 110lic:t.(l i1 noticld 
on i ts 'llll!rits only, and thot, os it I& in tha pOwer of Ollf 
ont tUM htu 11 u~ul arlicU for .talt IQ obtain mer~tiol\ ~ 
it ill 1/t,i.s dtpartmtnt of WORK withoot char~ tAt 
n.oti~v given. partuke ir~o M wuy of lM natu,.. of adNr· 
ttse me n.ts. 

125.-A NEW A~D Goon SELP-Ct.IPPINO Bucu1 • 

I HAYB received from Central Ind~ a specimen 
with drawings, of 11 new-as far as I know' 
rememuering that there is nothing new unde~ 
the sun-and good-which I think nobody who 
se~ it will den~·-11elf-clipping buckle, with 
whtch, I must confess, I am very much taken. 
The sender of the article in question writes:
" I am taking the liberty of sending you a 
patented invention of mine in the shape of a 
' self.clipping' buckle, if you would be good 
enough to notice it in ' Our Guide to Good 
Things.' I am d~sirous of selling the thing, 
and would be glad 1£ you would mention this in 
your notice. You state in W onK that you are 
willing t o bring forward anything new like this, 
so I hope that a request such as I am Irutking 
will not be thought impertinent, especially when 
it is ronsidercd how greatly handirapped one ia 
in being so far from England in trying to diJI. 
pose of such a thing, it being so diffi r.ult to find 
out from this outlandish place who ~;xactly are 
the people who would invest in an artirle like 
this, besides a great amount of time being lost 
in carrying on corr~:spbndence. From the 
specimen I send you uy this mail and the 
enclosed drawing, you wiU see that pulling the 
strap tight makes the buclde grip it, and, 
th£>oreticull~·. thu harder the pull the greater the 
grip. No holt>s are required in the strap, and a 
special feature is that the thinning of the strap 
through wear can be compensated, for which 
purpose tho upper clipping limb is made curved. 
\Vhen t.he strap wenrs this limb b.rul merely to 
be flattened, thus bringing the two gripping 
bars closer together. To loosen the buckle and 
free the st.rop the central bar hns merely to be 
lifted with one hand, inst('ad of ha,.fug to 
employ both, as in the ordinary buckle. U 
could be made ns chmlply as nn o1·dinary buckle, 
and if desired wholly of wire it could be made 
ns shown in Fig. 2 of the drawing. The buclde 
is well adapted for bedcliog straps, Glad..ston&
bag straps, tourniquets, leggings, ladies' and 
gentlemen's bt.>lts, ete." 

I ha Ye now done wbnt I hal"e been a.aked to 
do b~· mr correspondent, who~e letter shows ~e 
that \\-oRK has made it:; way mto Central IndiA, 
and is read there by Englishmen and !ippreciated. 
" But where is Fig. 2 !'" some reader may say. 
"I don't see it here, nor do I find Fig. I, and u 
Fig. 2 is mentioned, I suppose there must of , 
necessity be a Fig. 1.'' Truo, oh, reader, but the 
aiying of the drawings would have revealed the 
~·hole secret of the buckle, I'espec:ting whi~ I 
mttllt, for the writer's sake, preaerve & fit~ 
reticence until the invention is safe in port, if 1~ 
be really n new thing. J t is declared to ~ .a. 
patented article, but I do not know tb"t 1t 11 

patented in this country. W1ten the time comlll 
that the drawings ma~· be safely published, they 
shall find a place in \VoRK. Meanwhile I sh•Jl 
be happy to show the article itself t? a~y well
known manufacturer of goods of thiS kind w_ho 
miaht wish to enter into communication 11'1th 

th: wri ter with a l"iew to purchttse hi! rig~~ 
Men who live nt home can have help rend~ 
to them more directly in other ways. I am 1& 

sympathy with eyery inventor who. has ~ good 
thing t o place on the market, and lB .seeking~ 
make h.is invention profitable to himself, ni 
much more so with those who are hea 1 
handicapped b\· distance from th.e place wbtd 
buyers and sellers most do congregate, ~d:.:: 
this sympathy which hl\8 prompted me Ul 

case to step somewhat out of the beaten ~~~~ 
and to set np a fingerpost to what I be)ieiftt_ 

be undeniably a " good thing." Tla 
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• 

SHOP: 
A COBNXB FOR THOSE WHO WANT TO TALK: IT. 

NOTICE TO CORRESPONDEI\"'TS. 

• • • In coM~qlUnce of the great pr~ssure 11pon t he 
" Shop" columns of WORlC, contributors are 
requested to be lrriif and co11cise in all future 
guutioM and ?'Cpl1es. 

I• aUI«J'Ing nny of tM "Qut&tion.l l'lllmt.ittm eo Corre-
'fJIT'UknU," ur in reftrri'lll} to anything that has a]•ptt•re.L 
(!l "SJwp," 1Driter1 art TtiJ'IUSttd eo rtfer to the 11 11mbtr 
and pogt of number of WORK in which the n•IJitct 
under con~idnntion appeared, and to (litre the l1ec1di11g 
of the pamgraph. to which rt,/ermce u made, a111L tile 
i r1itial8 and place of resi.demc, or the nom·dt·7•lume, of 
the writer by 1ulwm the quutior~ has bar1 Cl$ketL or to 
wh.om a re]Xy lieu bun alreody givw. An.su·er& can· 
not b4 git~•• to questions which. do 1101 bMr 011 a11b· 
J«U Uw.tfairlv 001r1e wi1Ain the scope oj Ute Magazine. 

1.-LETTER..q FROM CORRESPOSDE.'<TS. 
Steel Diatortlng.- \VoRti:ER BEE w rites :-"In 

'Shop,' page !76, I observe A. D. C., i n reply to o. 
query on this subject from G. H . (St. Helens), gives 
it as his opinion that the steel became distorted in 
tempering by being heated • too hot or not dropped 
perpendicularly into the oil or water to cool it.' 
May I point out to G. H. that there a rc many other 
reasons why his steel became distorted in teiupcr · 
tng besides the one given by A. B. 0.1 'fhe chief 
ana. most difficult to avoid is the treatment the 
e teel has been subjected to in forging. If it has 
received a greater number of blows on one side 
than the other . or the blows have been given with 
greater force on oue side than the other1 although 
the steel may be s traight when dippea into the 
cooling bath, it b certniu to become distorted during 
cooling in proportion to the inequality in number 
and force of blows given during the forging pro· 
cess. Not knowing the article G. H. hus been 
making, I will suppose it is a taper steel bar. l t 
has been forged., and now he wishes to turn it in a 
lathe and afterwards temper it without risk of 
distortion in the latter process. Let him p roceed 
t hus. Having cen tred it, take a rough cut from cud 
to end in the lathe; now make it a dull red hcut 
t hroughout, and plunge it into dry slaked lime or 
charcoal dust, and uflow it to cool. When cold 
t ake another cut down it in the lathe, and rcpcut 
the heating and cooling p rocess. Unless the bar 
has had extra rough usage dming forging, this will 
usually be sufficient. I t may then be finished in 
t he lathe and tempered, and be found free from 
distor tion. but i f doubtful, I hnYe seen it bentcd 
anrl cooled the tllird time before finishing. It the 
article is flat instead of round, and Jitted by grind· 
iug or tiling, the same process must be obsen ·e<l 
if you wisli to be very a ccurate. The cause oC 
distortion, you \vill gather from the above, is the 
o uter surface has become of a closer texture m 
some places than others, and unless that surface is 
removed it is certain to contract grentcr there than 
elsewhere, w hen • cooled' during the tempering 
l)roeess. Without wishing to be hypcrcriticnl to 
A. B. C., I venture to write this, on the principle ol 
'help one anoth er' that prevails in ·Shop.'" 

Incubator.- J . 0. K. C.J.vlesburu) writes:
" Will W. L. (Kinpsland) kindly enlighten me on 
a tow points as to h1s m ode of making incubator'l I 
will put the questions. (1) What s ize garden pots 
would be allow tor, say, fifty eggs1 How does ho 
regulate hls heat 1 He m ust ho.vo a thermometer, 
considering the thickness of sand the heat must 
penetrate before it reaches the egga. (21 Does he 
close the top of the upper pot to keep the heat in l 
(3) As the eggs require damping at times, how does 
he manage that po.rt1 {! ) Would not two pails 
anawl?r the same purpose, as one bottom woulrl. lit 
cblose tn~ the other, and only one piece of tin w oulu 

e requ1.rcd to fit, or the bottom pail might have a 
large hole cut so as for the heat to reach the bottom 
of t he upper pnill I have seen the water tank 
WIOd to heat by steam, but never the nrrongemcnt 
named by W. L .'' 
,. llome·made Articles.-R. G. S . (Dover) writes:-

You seem to have discovered a clever mechanic 
a t ~nst. Rave you seen these productions of H. G.'s 
<B

11
•shopsnate) (see page IJ36), because I can't quite 

be el"e in ~hem, though they are said to be mndc 
with the a1d of' a keyhole saw an iron chisel o.nd a 
shoemaker 's knife. Not a iargc tool chest ro
quibered for those. W hy. the dresser rails would hn,·o 
to d.turni ed.d What about the rails being decently 
ro11n on't wonder he r efu sed 20s. tor it. It 
must ha.ve taken a month to make. And these nro 
all his first attempts! H e must indeed be a gen ius. 
Iak itt htrut;~ Have you seen the articles, or only his 8 

1
othc eslittl' I ca n do thom that way out ot books w a · e tracing paper." ,.:en Ketronome.-R. F. (l\'orwich) writes to 

' G DF..,.!gl«Ugow) (se.e page G5J) :-"I would say 
o t. "'auDL&R, there's nothing like asking for 

enough :When you a rc about it.' His ,·ery modest 
:quesi t s something like asking for instructions how 
• S~~a ,e U ~o~hk, and is qui te outside the limits of 
te p .I ought it would be of sufficient i n· rest, would, w ith the consent of the· Editor get 
~~e:tl~per on the subject, but as the articles in 
'"' un are very little used except by music 
!t"chere, and can moreover be purchased very 
th erply,hi think it w ould be using valuable space 
•-a 1mJ.g t be devoted to subjects more interesting .., a &rgor olaaa of readers." 
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P urchasing Timber.-A. J . R . CBr·ixton S. W.) 
Writes:- " l hn YC rend With snrprise the rCJilllr)CS 
by A. R.. (Scorrier) (see page ll:ki). How long has 
he be~n 111 the trade not to have learnt yet that a 
2-cut IS alw~ys understood to be 3-1-in. boards. o.nd 
a 3-cut 4-!·m. boards1 I nm quite aware thaL they 
do. not meo..'lurc the exact thickness, but few expect 
thi~. I n fa.ct, speaking from twenty years' cx
penence, I do not r emember more t.han two or 
three persons who required n 2-cut denl to cnt 3 full 
1 in. board. A. R. must be nwuro thut e,·cry thick
ness in the trade is calculntod to run the size less 
the saw cu t, and thut the only boardg that do holrl 
the full thickness are those cut on the • other si !le • 
-i.e., at the mills when the timber is first cut. Of 
course, if a customer rcquil·es a full 1-in. board, a 
d eal can be cut fot· him, nnu lea;e n ~-in. board off. 
I presume A. R. must have left his thinking cup o.t 
homc-thnt is, if, etc .• when he wrote his letter. 
In writing the article I !;U\'e only the tmdc siz(;s 
and expression, so tlmt the amateur could be 
on a le\'CI with the professional in as king for his 
timber. 1 lllaj aud that [ ha;c had the nrliclc 
quoted to me in the yunl. thus showing that it hns 
been of some use to th~ IIHtnj' rl!aders of \VoRK." 

Candlestic k. - \\'. 
, V. C. (Pctel·boru·• 
writes:-" 'l'he cnclo.;l•tl 
drnwiog of the rubell 
cup candlestick I s~.:111l 
to the editor of \YoHK 
to illust rute it in a place 
in nny put·t of the pupcr." 

Misuse of Terms
Bookbindi n g, etc. -
H. H. (Ja1'I'OW·01t·1'·ylle) 
writes: :- ·• I haxe re· 
pentcdly noticed con·e· 
spondents use the word 
bore in relation to 
metal. Now I nl war~ 
understood thnt woort 
Wl\8 bonld, but that 
metal was drilled. 
At;,rnin, ns a practicAl 
jomer, I must tukc ex
ception to the war in 
which 1\1:. l.l. A. iluxter 
is teachingyoun~,;joiners 
how to use the mortise 
chisel. In the number 
for December 2S. page 
&17, Fig. 4, I think motit 
practical joiners will 
benr me out that the 
chisel is turned the 
wrong wuy, and for this 
reason the chisel as 
there sl1own has u. t en
dency to jnm the core 
in the mortise, whereas 
if used the rc\"crsc way 
the tendency is rather 
to free the core than to 
jam it. 'l'o refer once 
more to the misuse of 
terms. in the part of the 
country where I scn·ccl 1 

my time (Norfolk) the 
outer upr1ghts in the 
framing of a door were 
always called • mul· 
lions.' Now I find al-

Candlestick. 

most invariably in " 'ouK correspondents use the 
·word 'muntin~'-Mr. Duxtcr, to wit, in the nbon~ 
Jncntioned nrl!cle. Now in the onlytlictionnrr I hnp
P.en to have by me at present (it's only u s nlllll one, 
tis true) I don't find the woru lllUIII ing, but 1 find 
mullion-a bnr in a window frame. Now C\·cn 
that, I think. is scarcely correct. Strit·tly speaking, 
a mullion in relation to window fmmes is the stone 
or brick upright or column that di\·idcs a window 
opening iu t o Lwo. I would like to COITI''!iJOtHl with 
some subscriber who is interested in bookbinding 
with t\ Yic w to mutual help. I have carved a piece 
of mahogtmy with the word '\Vork.' It any sub· 
scriber who has facilities r'or casting smnllurticles 
in bruss would like to llu,·e one, I woullllcnd him 
the pattern if he will cast me one. 'l'hcy arc tor 
lettering the back of Wout.: when bound.'' 

Copies of Fretwork. - F. C. ( Lrutonstonc) 
writes:-" P('rllUps the following- methorl of nmking 
copies ot fretwork ucsi~ns mny h!lusefnl ' I? some 
of your r cndct·s. l ns tend of cutttn~; ono pu.•ce of 
wood nt t\ time, clump two together. und put three 
or four pieces of paper bctwt'cn them. then cut. 
The saw will cut the wood. and the puper as well, 
and as many 11ieccs of paper nro used thcro will be 
copies of the design. A piece of tbin copper or tin
foil m ay bo used instead oC the paper, and thus 
make o. stencil plate.'' 

Fret Mn.chine.-SCE!'TIO (Bri:rton ) writes:-'' I 
notice on pugc 636 of WORK that A. A. (C:oucntry) 
has been kind enough to gi\·o particulars of a fret 
machine which he says works well. I • sho!1ld 
esteem it n favour if he would answer the followmg 
questions ·- (11 \\'ben the ft·nme is down how does 
h e get it up again-he hn.s 110 flywheel in the illus
tration 1 (2) Does it require two people to work it, 
because the saw frame is parallel with the treadlo1 
(3) If you want to cut the i nside of any piece of 
w ork, bow is it done 1" 

B lowpipe IUld Fan. - W. G. (CMltenham) 
writes:-·· As n reader oC \ VonK. and rather an i.m 
pntient one for evert w eekl>• n11mber, I should hke 
to ask A . S. P. what he mea.ns by a cur\'e to a. 
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radius of twelve inches for a fan. I should esteem 
it a. fa\'our if he would explain it fully for me to 
understand, as I nm making n double fan, and 
should like to see section o( curved fan blower. 
I understand flllly everything Cl!.c." 
Or~n.n Materia ls.-B. F. (Bi?·kcnllcad) writes : 

- "'1 here uro muur inquiries br llliHllCul'll for 
organ pipes and )11\l'IS. I oncl.l StUI'LCd tO IIH\ke ono, 
but it cost too 11111c h. I saw one wi Lh, I think, fou r 
stops uud room Ullll holes for mot·e not put to
gether. the case all complete for £i. I t stood about 
7ft. high, and w1~ to be seen ut :\Jr. Hau·s. 4, Moot 
Place, Liverpool. H e might sell the parts. My 
ad,· icc is. tnko the lot nnu lit it up yourself.'' 

B ol ts Slipping.- B. F. (lJirl~cnhcacl) writes in 
reply to J . 1'. A. 1 ll 'althamstow) (sec page 52 1): 
- " I use this every dny on 1 he boiler or sl.cu.m 
chest: Plnec un olu tin with tullow unu resin 111ixcd 
tO).{ethrr like ~lue; not too much tullow. Stir it up, 
apply hot whil~.: in lllOlion, pour 011. Put it back 
when done; it will nl ways be hot and rea.dy. You 
willlind it :~tick.'' 

Brazing Machine. - A. X. E. (l\"otti1tgltam) 
\\Tile::~ ··that the maker's name of the brazing 
muchinc refctTCu to on p:tge G:!5 is Thomas Dunc4n, 
muehinc mukc r. 305, :\lnncbc!!tcr ~trcet, Oldharu, 
anu not Duucun and l\lills, who nro tbl.l patentees 
only." 

Cig are tte M a lter. - C. W. B. (Plymouth) 
write:>:-·· I hu\'..: hurl a cigarelLo tube llladc out of 
o. pie~:e of b1·a~s tuuing in ueco1·dnncc with the 
sketch shown on p t1.:;c ti70, but tinrl it n corn· 
IJict e failurc fo1· the purpose intended. The end~ 
w ere left O(Jen to allow the stick to vass into tho 
tube. Thcru i.; C\' iclcntly a defect by tl1e open 
s puco whe1·e the tu1Ji111: is lliugell causing the 
to!meco to jum in..,tcud of pU.·~:>in"' !rcdy tht•ou~h 
it. .\ly irlca i::. thut u thin slip lll ~iue would ob date 
this defe ct.'' 

A Simple Incubator. - D . F. (Bi1·kenhcad) 
writ es :-··1 ha,·c lJl'L' II busy or would have written 
curhL'l'. Thanks 1 o 1 host! who replied to my 
qnc•s110n n: a ;,implc incubator {see page 30'::!). 1\lr. 
\\'. L (Kiuyslnndl (>'l'C pa~c 55i) suy:; cut a piece 
of tin to couue~:t the two pots to);ether. but be tloes 
u oL s how how far llJl to keel> Llw ::.and ft·om going 
below. \\' on't it burn the 111lllllell I thoughL the 
h cut shoultl be ubo\'o the egg-;, not below. The t in 
coul<l ;.:-n throug h. and n hoJiow tin box on top to 
throw tlown the h eat. l.l. A. B. (llampslcacl) (see 
pa~;c .'ii:i)-thunks fur J·our reply. J had seen on 
dissect in~ an olo.l Hour on pressure gauge n hollow 
horseshoe shape which ex]>.and('d, t ellin;; the steam 
pt·cssurc. 1 hu,·o t\ vlau which 1 ull\ working on 
that will turn the lump oil' und on for the gug as 
rcquirl'll. >. imilar tu the J;O\'Crnors of an engine. 
'l'lu:; idea 1 atn going to sell, or ~et a JlUrtnor u.nd 
}Jutcnt it. The wlwlc ullnir could be mud~: Co1· 2s. tid. 
lt cun be usc1l im· anything l'cquil·iug :steady beat , 
~>to,· es. etc. Dill nny reader hear o[ such bein~ 
Jlutcntcd! Jt is :sclr-acting nn the burner of lamp 
dumper or gu,. :\o chemi<;al:! Ol' hollow \'essels ; 
caunol get out of ot·de1·, being so simple. · 

11.-QUEST!O:\S ANSWERIW J3'1.' EDl'I'OR A:-;D STAFI". 

Colouring Brass Work.-Pr,u~tnF.R CG/a.'mow). 
- 1 ttnd that u bcnnti(ul Yiolet colour is imparted to 
brass work by the HPJlliC:ttion of dJlol·idl.l ot anti· 
IJIOny. lieL the wot·k perfectly bright und clean by 
the u:mnl met ho•ls, l'i t hl'l' in latlll', ot• by dipping,ctc. ; 
heat it O\'Ct !jus tlumo or spi t'it lump, so that wuter 
will steam utr it but not li :Gz. und then npply the 
chlol'idc of ant imonr liquor with o. piece of rug !Jr 
vuct uttachcd to u piece of wood; when the metal 
llns u.ssumeu un c,·cu colour polish by robbing 
with u soft. cloth, perfectly elcun u.ud dry, and pro· 
tcot with a coat. oc clear lucquc r. ::ihould you p re
fer u dnrkct· colout· use either of the following re
cipes : - (ll To 1 part oxirlc of it·on, or iron .IUin~;.rs, 
udd 1 purt lli'SCIHC, und 12 parts hydrochloric uotd. 
l>issoh ·e the oxide of il·on or filings in the ncid, 
then uud the arsenic; strnin. and bottle for use. 
(:!) One pin t of strong \'incgar, 1 oz. ot sul·nmmouiac, 
1 01~ arsenic, 4 oz. alum; dissoh·e in the vine••ar. 
and bottle. 'fhcso mixtures are to be applied in 
the sumc way us chloride of a ntimony, aud, as you 
u•·o doubtless nwure, the ulthllltte shade mny be 
, .,u·iod by trentinl{ with Yuriou~ lacquers. In a ll 
cases the work should be polished with a dry cloth 
immediately the des ired c.>lour i:~ obtained, and in 
the cnso of the two lnttcr recipes the work should 
bu lacquered ut once, but with the chloride of anti· 
mony this is not essential. \\'ith r cr;-ard to Floren 
tinc bronze, 1 should be glud to hear :some other 
~:ontributor·s Yiews upon the subject, as 1 am not 
!lwaro of u.uy n;cipo for a mixtut·o

1 etc., which wi_ll 
1mpart the dcs1rcd r ed shnde, a na nlso a rnetalho 
uppetLrl\nce. 'l'he only recipe I know of is the 
following :-The work h a\'ing heen finished bright 
a nd cleun. is co,·ered with u thin coating of copver. 
Now Dlnkc n pttste with Spanish brown. 12 1mrts, 
and blncklead 1 purt, in hot water. Dissolve a 
smnU qunntit}' of oxalic ncid-sny ns much as will 
tit on a shrcnce- to ~ lb. of other ingredients, also 
in h ot watc t·, nnll thoroughly mix t he whole : thin 
with h ot wutcr to o. workable consistence, and 
apply with a soft brush. \Vheu dry, polish with a 
mudium bmsh. This done, the work is ready for 
lacquering. n pale lacquer being employed. I give 
you this recipe for what it is worth; to my mind it 
seems like drrectic ns for n coat. ot \)aint, and hope 
aomo or.e practieully acquaiutcd w1tb .. Elor '' m&T 
give us the beneflt.nt his exper ience.-OPIB&X. 
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SpeDoe'a CaRIDg KetaL- D. 0 . (Blackln7l).
Tbe firm yoa refer to is not now in existence. UJ?OD 
hearing from you I inqaired of one of the leading 
London ftrms in this line, and they reply that they 
ha\·e not heard of the casting metal you ask about 
for years. There are various alloys which might 
suit fOU. Write again and state exo.otly what your 
reqwrements are, and I am sure we shall be able to 
obtain the information you need.-OPtFEX. 

SmalJ Caatlnga.-E. W . <Peter!tfield).-There 
are several foundries iD Southampton where you 
could get your ce.stivgs made. It, however, there 
is anything specially difficult about them, w~ich 
heavy founders do not eare to tackle, and the Edttor 
eares to furnish you with my address, I will, on the 
receipt. of the pattern, get them cast, or advise you 
if there is any di11ioulty in the worM:, and how to 
remedy it.-J. 

BrowniDg lllfle BarreL - PADDY BROWN 
(Btlfast).- To prepare fOur rifle barrel tor brown
ing, all the old colounng, rust, etc., must be rt? 
moved. To accomplish this rub it down well with 
emt>ry cloth, and then }J_olish with finest e mery and 
oil until 9uite bright. R emove all trace of grease 
by rubbtng with quicklime a nd water, rinse in 
warm water , and let dry. Plug the muz:tle and vent 
with wood, and avoid handling the barrel. A good 
plan is to lea'"e the piece of wood with !which you 
plu~ the mu:z.zle long eno~gh to hold tbe barre.l by 
durmg subsequen t operations. There are varJOns 
recipes for browning composition. The simplest is 
chloride of antimony and olive oil. Add the oil 
to the chloride of antimony until the mixture is of 
a creamy consistence; heat the barrel slightly, and 
apply an even coating of the mixture, and allow it 
to stand for twenty-four hours, when it will be 
covered with a fine coa.t of rust. This is removed 
with a. perfectly clean and very stiff bntsh. R epeat 
these operations unt il the desh·ed depth of colour is 
obtained. Should you wish to hasten the operation, 
add a little nitric acid to the browning mixture, 
when about ten hours wiii be sufficient for eac h 
application. When satisfied with tbe colour the 
barrel is washed iD hot water, dried, and polished 
by rubbing with a very smooth \)Ieee of bard wood, 
when it sh ould be varnished w1th pale lacquer. I 
need hardly add that every process of this nature 
requires practice, and that all operations in which 
chemicals are employed are liable to disappoint the 
worker, but if the foregoing directions are followed 
carefully I think I may promise you success.
Ol'U.' EX. 

Camera Fittlllgs. - WM. M cM. ( Oupa r ). - A 
lens tube and cap can be procured from almost any 
lens maker. Lancaster, of Birmingham, or 'l'aylor, 
ot Leicester, would, I have no doubt, supply the 
want. 'l' be price would of course depend on the 
amount of finis h, or if made for single or compound 
arrangement of lenses with or w ithout diaphragms. 
If WM. MoM. can work in metal, by the exe rcise 
of a little ingenuity he could construct one himseli 
from a piece of brass tube of the right dimensions. 
l 'he cap is easily made of a disk of thin wood of a. 
suitable size, around whicb is glued several folds of 
stout pape r. Cover with leather on the outside, 
and line the inside with black velvet. The cap 
should fit smoothly and evenly, but not too tight. 
He might poss ibly find something to s uit him at 
some dealers in second-hand apparatus. The price 
of a whole plate lens complete {new) varies accord
ing to the maker's reputation from 30s. to £7, and 
for a portrait combina tion considerably more.-E. D. 

Screen Materials.- Boa (Sunderland).- Paper, 
as you suggest, will do very w ell for Jinin(S' tbe 
reverse side of your screen, but it s hould be Io.1d on 
a ealico, or some similar support, or it will be Yery 
liable to get torn. You n1a.y use almost any fabric 
instead of paper. If you want a gloss/.': surface you 
might use oil baize or leather cloth. rhis you can 
also get with a dull s urface more closely resem
bling morocco leather. Then there are cretonnes 
and ch intzes in an a lmos t endless variety. Cretonne 
lining Is very good if you want a plain coYer. Any 
of these materials are suitable, but prices vary so 
much that I cannot give them he re. Your best 
plan will be to go to some ~ood upholsterer or 
furnishing draper, and tell him what you want. 
He wil~ quote price, when you can easily calculate 
the entire cost.-D. A . 

Advioe aa to Trade.- D. R . G. (Do,·kinq).-The 
subject. on which you ask advice is, indeed, a 
ISCriou!! one, . for •. as yo11 say, it may atfect your 
whole puth Ill IJ!e, and I should strong!\· reeom
lne nd you to taku counsel with friends who know 
111r,r·c of your ci1·cumstances and capabilities than 
I d•J. A 1 tile t<ame time, as a (ricncl who onlr knows 
a!! ru11d• uf . rou as your letter tells. I may give you 
rny owu \ 1c ws. The m ost serious hindrance to 
yo••r l• ·aruing a trade in the ordinary way is your 
u.gt:, fur I do 1111t th ink any one would take you a.s 
un apprentice ut twe nty-two. You might. ~cl :o;ome 
•·rnployer who wuuld ue wiiJing to take you on fo1·a 
tl.me with a premium till. you h!ld acquired sutli
caeot. knowledge to continue w1th him, or with 
anothe r 118 o.n lmprover. Your taste for the car
penter's bench, and your familiarity with amateur 
w oodwork, I arn afraid, will not be of much use to 
you In a practical sbop. Ability to work well 118 an 
amateur Is a very dilfcrent matter from being of 
the slightest use in o. wo1·kshop, where u. st.arp Jnd 
w ho had worked at the bench for a fe w months: 
would probably be of more valuo than tile mos t 
skilful o.rnateur. 'fh iB muy seem rou~h on amateurR, 
whol aa a rule, have great ideaa ot their own skill ; 
but. do not want t.o mislead you by giving you the 
idea that your present knowledge ot ioinery is 
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likely to be of material aid to you. I t may in
dicate that you ha\•e a. natural bent for mecbnnical 
work, but otherwise i t has Httle or no vuluc. 
Amateurs arc rather too apt to air theh· skill to 
the d isparagement of others who have pmcticnl 
knowledge, so that on the whole it you waut to 
become a joiner, I think you will do well not to la y 
n1uch strc.'ls on what you cun do now. Ynur em
ployer wlll soon see what you can do. Many in 
similar circumstances to yourself hare npplicrl to 
me to be tu.ugbt p ro.cLically, m ost of them bcct\use 
they ·• hll\·e a to.st-e for the businefls," or .. arc cle vcr 
with tools," but such people, I l1ave ~cncrally 
fo~nd, know too nutcb to be taught a nything. You 
will take these remarks in good part. 1 am sure, 
and not consider tbem personal further than in
dicating an error you should try to avoid. The 
terms for teach ing you would have to bo entirely a 
matter of arrangement, and probably before any
thing could be dettnitely decided you would ho.ve to 
go on t rial for a montb or so. U you nre sharp und 
capable, you might be able to secure a small wage 
from the beginning almost, and if I were in your 
place I would regard with suspicion, or, if this is 
too strong an expression, exam ine with great cure, 
any offer made to teach you i f the premium re
quired be a large one. Probably rour services 
would be o.n equi\•alent for prcmilml. I do not 
know what. you have been brought up to, but could 
you not, presuming that you know something of 
any business, manuge to get into some trade in 
which your knowlcdKe might. be of usc1 Very few 
men cnn get into precisely the trade they like, and 
a fter a ll, you know, a man is not always the best 
judge of the cow'Se of life for which he is most 
suited. Circumstances have to decide Cor most of 
us, and /ou must, to a great extent, be guided by 
these. do not know that I can answer your 
inquiry as to wheelwright or joinery more de
fim tely. '!'hey a re both good, reliable trades, but 
if the choice be open to you, 1 am inclined to think 
that joine ry offers the best prospects, espcc:iall r if 
you turn your attention to the finer brancbes, ~;uch 
us cabinet making. The only way 1 cun su~gest 
for you to put yourself iu communication with a n 
employer is to write, or call on him. lf you do not 
know an}t you mightadvertise, but the most reason
able wuy seems to try tbe local rcople first. If 
there is anything more 1 can tel you, write us 
again.- D . .A. 

Postage Stamp Gum. E. M. (--lshlon).-I be
lieve dextrine is used for postage stamps, but en·n 
if not. you will find it an excellent ma tcri tLI tor 
similar put·pos<:s. I t eau be obtaiucd fro111 chemists 
in tile form or u. powder, which readily dissoln·s in 
water. It is Ycry s trong as an a.dhesin:, und 
c heaper than gum ara.bic, which mar be used 
instead, if you cannot get. dextriue.- D. A. 

Poltshlng Fretwork.-A. J. M. (G,·avesC'n(l).
You want "directions how to polish or ' 'arnis b fret
work that cannot be done with a ~:nbber,'' and I 
am sorry to su.y l cannot. tell you, for I do not know 
of any fretwork which cannot be done with a 
rubber. Of course, if you varnish fretwork no 
rubber is required, a.s the varnish is laid on witb a 
brush. Let us know wha t the peculiar kind of 
fretwork is which cannot be finished with a. rubber, 
and then I may ue able to help you, and tell you 
"what material is required to do it with."- U . .A. 

Varnishing Vlollns.- T. P. (Birminnham).
Violins should not be stained and subsequently 
varnished, hut !'bonlcl be covered with a. varnish 
charged with colour; a camel-hair brush is used 
for the purpose. Eve ry tiddlcmaker has some 
special " fad" for varnishing, and mine will be 
explained u.fter the instructions in violin making. 
B. 

Small Camera.- \V. J . .A. (]t,forle/1).-.A quarter
plate lens ma.y Yary in price from a fe w sh illings to 
a few pounds, according to the kind and reputation 
of the maker; excellent lenses may often be pro
cured at very low prices. If \V. J . A . does not under
stand them, i t would be as well to cet some one 
experienced in the matter t.o select one for him. 
Landscape or sin~lc lenses are less expensive than 
double combination or portrait ones. As to the 
kind, the w ork to which t hey will be put must de
termine that. Tbe portrait lens works more quickJy 
than the landscape fo rm. but does not pos~ess so 
fiat a field or so much depth of definition; that is to 
sa y, obj ects at dilferent distances a rc not sinltll· 
taneously depicted on the focussing screen so dis
tinc tly,ns with the single lens : the princ ipal advan
tage or the portrait lens is rapidity. W ith regard to 
stops, a strip of blackened brnss, in which an apcr. 
turc has boon made, and fitting into u. slot cut in 
the lens motmt between the lenses, is the most 
simple Corm of diaphragm existing. With regard 
to u. camera, a full description of one was gh·en 
in \ VORK about two months ago. A camera to be 
of a ny use at a ll mus t be as good for a n amateur as 
for a professional. or 'Vice 1!1!1'Su. One box sliding 
in another, telescope fashion, in order to adjust the 
focus, }Vilh a lens fitted at one end and a plate at 
the other, can be made. by one who understands 
wbo.t he is about, to produce good photograph n ega-

. tives. The principles of negative rnalting are com
plied with in this simple ar1·angement.- E. D. 

CaatingsforRlvetttng.-CASTIN\; (Ca,mbenvcll). 
- I could nnswcr your q uestion better if I knew the 
nature of 1 he nrliclcs you require. The cheapest 
metal of course i11 cal>t iron. But unless the 011stmgs 
arc tolcraulr stout and solid, t hey will not s tnncl 
rh· et t ing. 1\1 alleablc cast iron is next best, and will 
s lnnd l'ivclting ' 'err well. a nd can be recommended. 
Send for thcae to IInrrison & Co .. Malleable I ron 
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W orks, Lincoln. Gun metal will also stand rivet
ling, but is probably too costly.-J . 

Kolfe Repalra.- H. W. H. (A nerleu).- Knlfe 
b lades may be fixed in their handles by puttin'-' 
some po wdered resin or s bello.o in the holes, heating 
tllc tangs of the blo.des sufficiently to melt tbe lac 
and inserting them. When cold they can be a8 
tirmly fixed as ever. Brackets and tables for paint
iug will be described , but there is v<:ry little fancy 
furni ture which may not lJc made of pine, and 
painted. You wlll find several designs sui t.u.ble for 
your purpose in our back numbers. ~·or instance 
tbe t.wo tables descrilJed in No. 1 would look weU il 
paintcd.-D. A. 

Photographic Changt.ng Boxes .-TRIPOD.
'!'Le matter will rcce1 ve attention. Changing box ea 
of the usulil type a1·c seldom used D()W by praetical 
me n, the double rlark slides being infinitely better 
from all poinrs of view, as it has been found that 
much more uicety in cutLing the glass for the d.rv 
plates ancl gt·indmg the edges is a necessity witft 
these boxes, ns the leas t inequali ty in size or rough
ness on the edKes or corners of the plates is apt to 
disarrange the whole atl'uir, and necessitate a care
ful examination in the dark room before the 
apparatus can be made to work. These, with the 
liability of getting the films in1perf.cct from dust 
a nd f~ag.mcnts of ~lass detached tr~m the plates by 
the fncllon of carrlllgc. are such senous dra \\'backs, 
that. double dark slides of light modern make a re 
better in e \'er,r rcsp..:ct, und w eigh no more, a 
matt.cr of consulerable importance to the tourist, 
who is jealous of any exlra weight unless coupled 
with corresponding ad\·antages.- E. IJ. 

Conn ection• for Carbons.- A H U:\IBLE An. 
MIH~;R ( lJrrulford).-My experience with bichro
mat.c ba.t.teri<:s ~;oes tu &bow that. lead caps cust on 
the ends of curbon plates make a more lasting 
connection tilan COJJ per-electro deposi ted on them. 
Paratliu wax is w orse U.tan useless as an insulator 
in the presence of chromic acid. Bore a. bole in 
each of the carbons to make a holdfast for the lead, 
and cast a lead head to each, in which e mbed a 
uinding screw of t.he JJilttern shown at Fig. 5, page 
4i 4. A s this i3 sketched full size, perhaps you can 
mak<: it yourself. 1 hope shortJy to show exactly 
by dwgrams bow to cast lend heads on carbons. 
\\·a rill the lead caps when finished, and paint them 
witJt Brunswick black, allowing this to go well on 
tbc carbon belo w th<: head for half an incb. Con· 
nect. to the copper ri11gs abO\·e the board. if you 
choose, by mcaus of copper wires attached to the 
I.Jiuding !>Crews.-(;. J::. lJ. 

Chlorid e of Llme Battery.-D. D. (Glasgow). 
·w hy bother your head und myself ~·itb scheming 
out !:iUC!t n bod~u·podge battery, when there are so 
many good and cheap ones already invented and 
pro\•ed I 1 cannot say how you would succeed wi th 
a battery charged with drr chloride of lime in the 
porous cell with the carbon, for I have never tried 
11, no1· am I likely to do so. Neither should I cement 
glass plates togethe r to form a bat tery cell, whilst 
s uch cells can l.Je improvised out. of any old crocks, 
providing they arc not cracked. Try this a.s a 
chea p bat tery for your bell. Get three small porous 
pots and three meat. tins. Solder a copper wire to 
each of the tins to form connections. Put in the 
porous cells, and pack them in with iron turnings 
from the lathe. !<' it a n air-ti~ht hung to each cell, 
an.d soak it in pa1·allin wax if pos.sib le. Through 
th1s bore a hole to closely fit a zmc rod for the 
positive element 'fhis must not touch the bottom 
of the cell. Charge both cells with a strong solution 
of caustic alkali ; black potash will do for tbe pur· 
pose. This is not so good us tile Leclanch~. but it 
will ring a bell. and is a cheap battery.- G. E. B. 

White L ead. - J. G. ( Cotti11gham). - Strictly, 
ch emically speaking, white lead is a mixture of car· 
bona te of lead and hydrate of lead. The true 
oxides of lead, I am well a ware, are of a consider· 
ably differen t appearance-for instance. litharge 
and miniurn, or.. as the latter is most familiarlr 
known, red lea.a. How far I am chemi~Uy justi
fied or incorrect in terming the commodity not 
oxide merely-as rou will notice on reference-b.ot 
white oxide of lead, it may scarcely be worth whtle 
to consider here; but the late noted writer on 
pigments and colours, Gcorge Field, author of 
"Chromatics,'' etc., so designates the whites ot 
lead, and I preferred to retain the suppor t ot so 
genera lly acknowledged au authority (whose works 
upon the subject formed my earliest lessons on pig· 
ments), whe n briefly explaining tbe nature ol the 
substance in question, than to repeat the nomen~lad· 
ture of the orilinary cyclopredia.. Whether Fie! 
w as justi1ied by analysis, logic, or usage of his 
time. I cannot answer, since ·we kno\v that manY 
oxides ba\'e no acidity, and are, therefore. to some 
extent, misnamed. Space will not allow m~ to ffO 
further in to this and other app~rentlr similar lDd· 
stances, but I trust mr answer will sausfy you, an 
be some return for your courteous sentence on the 
m att.cr.-LOJIODON DECORATOR. 

Green PaiDt for Ve n etlan Bllnda. - G. S. 
(Grecnock).-I am not directly acquainted with ~he 
methods p ractised by those who make a nd pa1~t 
laths in huge quantities, but I have confidence.~ 
recommending the subjoined to you.. To PlWl 
laths two or three coat::~, and then to varnish after
wa rds is a · method that scarcely pays wbere th:l 
is cou1petition to be considered. Most large I eJ 
and paint manufa.cturers now prepare ram t,. 
pnints ready for use for the Plll1>0l!es o eo& 
mg cheaply ironmongery, machines, 1Dlplem

1 
en~ 

etc.. and the ordinury mineral-green eo oo.r 
Venetiu.n b linds is one of the most used aruclte-

I 
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u you do any quantity it would best pn.y you to 
buy some of thts, which is usually most so.tisfn.c
tot'Y and dries in abont one hour. Givt~ the new 
latfia first n. coat ot patent knotting composition, 
and then finish with two coats of ~Teen e!lamcl 
paint · or if a fine cut and the colour wtll cover m one 
good coat give two of knotting and one of enamel. 
If you cannot get enamel com·eniently. or do not 
require much, make it yourself, with mineral green 
ready ground to pnste in oil, bent up with cheap, 
hard-drying varnish, and strain before use. Don't 
use size iristead ef knottings I l<'or ennmel __paint 
write Ponti!ex & Wood, Shoe Lane, London, E. C.
F. P. 

Safe Locka.-J. A.. (H ttU).-In attempting to 
open a safe it is alwo.rs as well to try the bolt 
with a pick. U the bolt step of the key is worn it 
will not throw the bolt home, the stump will re
main in tile gate ot the le'l"ers, and the bolt can be 
thrown bo.ck with a pick. But i! the bolt is full>' 
shot home it is useless trying to open it in this 
mo.nner. All good sa.fes have lever locks fitted 
with improvements, which absolutely prevent tlle 
possibility oC their being picked. so that thoro is no 
alternati'l"e but to open them in the mo.uner yott 
describe. Should the lock, however. bo an 
ordinary lever one, it could be picked with n.n in
strument similar to that des·cribed on page 404. 'l'o 
show thatsafes nowadays cannot be opened easily, 
1 may mention that earl;v last rear a gang of 
burglars spent the entire rugbt at the Agricultural 
Hall, Islington, endeavouring to open one, but were 
obUI{ed to fake their departure early in the mornin~. 
leavtng the unopened safe, and the whole of the1r 
tools-to the value of several pounds-behind them. 
T. W. 

R epairing Locks.-W. M. (Dover).-Your query 
ill rather a ditficult one to 'lnswer, as there arc such 
an enormous number of patents in door fut•nitut·e. 
Is there no patentee's name on it7 lf the rose is 
fixed with wood screws which are visible. take 
tltem out, and possibly the knob will como ott' wi th 
it; this is called Pitt's patent. and is in very general 
use. It there .appears to be no fixing for the r ose, 
try to unscrew it, o.ncl if you succeed in doing so, 
rou will probably see how the knob is fixed to an 
mner rose, some by means of o. fork that secures 
the knob to the rose that is fixed on the door, while 
others rel'olve in a collar. If you are still unable to 
remove them write again, and try to ~:,rive more pa.r
ticulars.-T. W. 

Glue for Porcelain.- W. B. (Hollotuay).-It is 
difficult to Rive a definite r eceipt for this purpose 
without knowing what kind of porcclo.in lS to be 
gla~cc\, and whu.t special result 1s desired. Thc1·o 
a.remauy gla.~:ea-transparent, opaque. n.ncl coloured. 
l<'or hard or true porcelain we believe the only 
glaze employed i!l ground felspar or Cornish stone, 

· with sometimes gypsum added. For soft or tender 
porcelain the common glaze is of much the same 
materials as those which form crystal glass-viz., 
ftint, alkali, and about i oxide of lend. The glaze 
for ·what is styled Englisll porcelain (that in wllich 
there is a considerable admixture of culcined bone) 
is an intermediate one, felspar with o.bout t of lead. 
Oxide of tin, etc., render the gla?.e opo.quc. D.Dd 
other ntetnllic oxides will give it vurious colours. 
Indeed, the variations which mav be made in glazes 
for various purposes are a:most endless. 'l'hc 
method of using them is by reducing the material to 
a fine powder, mi:dng this with water too. thinnish 
pas~e. and ~ipping ~he article .to be glazed into it, 
whtch to gtve n umform coatmg of glaze needs to 
be done skilfully. 'l'he parts by which the article is 
held need to be glo.zed oYer wi th a co.mel-hnir pencil. 
'l'he m·ticles have, of course, to be fixed o.fterwnrds. 
- M. M. 

Watch Wheels. - C. C. (Chippenham).-You 
can geL any clock wheels to order or pattern from 
Grilllsnaw & Co., 35, Goswell Road, Clerk en weiJ, 
or J. Hunt, 21, Ironmonger Street, St. Luke's. or 
better slill f rom J. Mayes, 55, Red Lion SLrcet, 
Clerkenwcll.-A. B. C. 

Tra.nsfor of Lithographs. - I n answer ~~ 
YOUNG CABINET MAKER, severo.lso-cnlled .. SCCI'Ct" 
n1ethods of transferring lithographs, drawings, 
woodcuts, etc., to wood are practised. Our COI'I'C· 
spondent, like most of those who ask us questions, 
does not give us full enough details as to 1 be kind 
of process he wo.nts to try. 'l'he word lithogt·uplt 
embro.ces so mnny sorts of printing Lhat wo se,. ''"(lly 
know bow to reply to the query. ·we cm. rnus 
only .deal in generalities. I f the pnper UJ .I'" which 
Lhe liU1ograph is printed be steeped in stt·on~; i:.in
glass,,carc being taken to sponge it oil' till! mk nil 
over 1t-s surfnce with methylated spirits, it should 
be then dried. The surface of the wood should be 
then glnss·po.pered with No. 1, n11d t!nishcd with 
No. 0, and sponged over with hot (not boiling) 
wat-er, and left to dry. This w ill swell up the 
gralU. Then paper first across. then with U1e grain, 
wjth No. 0. Repeat tbis, and finish by applying 
'!lt!t ~ soft rag methylated spir its, which let alone 
till 1t 1s evap_!>rated, and paper otf o.go.in with No. 0 
wjth the gram. Then with Japan gold size let down 
wtth "turps" so thnt it may be laid on rapidly and 
rat so as to show 110 brush marks with n. flat camel-
lair brush, similar to those used for du.mpinl!' 

letter-copying books. Leave it until it is "tncky ~~ 
enough for gilding, then lay the litbog.ro.ph face 
downwards upon it, and rub it till it s ticks nU o1·cr, 
and let it s tand several hours. ·when t.ltoroughly 
aet, moisten the baok of the paper with \'Cry bot 
wThate_r (not boilin_g) and rub away aU the paper. 
•- e mk alone, bemg greasy and therefore insoluble 
... water, will be found adhering to the gold size 
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after all the paper is rubbed nwn.y. Gi~e tbc wood 
ei~er a .con~ or mas tic \'nrnish or French polislt; 
w1th wh1tc (colourless) lac polish spiriL otf and the 
work isflnished. \Vhile of egg may be substituted 
for isingluss, and fo1· li~tht-colourcd woods, such ns 
pine or satinwood, Venice turpentine and Cunudn. 
balsam, two purts of former to one of the latter. 
should be used instcncl of gold size. It "transfer 
lithographs," such as are sold for decorative put·· 
poses, are used. u very thin coating of gohl size will 
suflice, and the paper when moistened through 
with cold water wiU peel otr, and the trnnsrcr t·c
main on the wood ready for a coat of vo.rnisll or 
French polish as bcforc.-J. "'W, H. 

A Complaint. -C. H. (Bloom.sbu1·y).- I know 
fully what I .tm talking about when I describe 
plane patterns. A sensible man would. have 
pointed out the errora into which he supposed 
I had fnllen, but my hnuRhty critic only snee t·s and 
snarls, and does not condescend to pnrticulo.r fncts. 
Therefore nll l can do is to chnllenge him to point 
out my errors. I f he will no.me particularly nny 
example or examples whose description he deems 
unpructicnl, ot· inaccurate, or mislcnding, I will 
send patterns, core boxes, nncl castings of such 
particulllr exo mples to the editor of \\'mm: for his 
rnspcction und verdict. Beyond this I will not 
waste words.-J. H. 

Steatlte Burners.- H. \V. L. (Eali1,f7).- I nm 
not aware of uny mnnufnctorr of these in Eng land, 
the l<~nglish market being moinly supplied trom the 
Continent- notably Nuremberg in Germany. The 
principal factory there has a rcprescnlati i'O house 
m London-1\'lessrs. Falk and Stadlemnn, Farring
don Roud, E.C.-who would. undertake the making 
of o.ny ex-perimental work, however small ; but, as I 
gather from yout· letter that you can use a luthc, 
why not make tlHilll yoursclO Stentite i!l ideuticul 
with soapstone used by tailors to mark lines for 
cutting out cloth, ancl is easily worked, and may be 
bored, turned. pinned, nnd polished l.ike a piece of 
wood. ·when in the form of a powder it is termed 
French chalk. 'l'hcrc o.re not two sorts. as you 
suppose-hnrd and soft; in the rMv state it is soft: 
whon baked it is hard and brittle. You would re· 
quire to get some of the material in the lump, and 
proceed exactly o.s though J.ou were making a 
burner out of n. piece of woo . When made sub
mit it to o. gradual bent (the kitchen oven will do) 
until it becomes o. whity-brown colour, anll per
fectly hard. Of course in that stutc you ca.n no 
longer ruanipulntc its shnpe.-C. l\1. \\'. 

Books for Laundry Men.-FITT~:R ( TJTalsall). 
-ln the October 5th number of \VoHK, page -15!.1, 
the names of n few books likely to be of use to 
laundt·y men o.rc given, among which are .. Stn.
tionru-y Engine DriYing'' (by Reynolds, 4s. (id.}, 
"'l'he Safe Use of :5leam" (lid.), and "J.\ 'l'rco.tise 
on Steam Boilers" (by Wilson, 6s.). I should feel 
very gmtilled if you woulcl (through the medium 
of • Shop ') kindly give the price of each and where 
to be obtained.· -[Prices have been added us re
quested, and all are published by Crosbr Lock wood 
&. Co., Stationers' Hull Court, London.- Eo.j 

Conducting W ir e.- F. S. (Bcnnondscu) -The 
meo.ning of the wil·c, which is shown in l<'J~. 1 in 
the article on the "Construction of the 'l 'dephone 
Running to Earth," is su flicien t ly • x-plaincd 111 1 he 
text. llut as it is somelimcs diUicult to Wldet·s tnntl 
little things I will endcuYour to gh·e you a Jit.tlc 
mot·e cxpiaumtion. 'l'o get work done of anr kiml 
by clectriciLy we must huve what is culled a "cit·· 
en it." Now n circuit is a conductingo wire going to 
the work from the source or product ion. and re
turning from the work after that lms been uccom
plis ltccl to the original source. Shorlly after the 
in,·cntion of tbe telegraph it wns discovered by 
Stcinhcil that the c:uth could be used 118 the retul'll . 
~o for con,·cnicncc sul•c. and also to ctrcct un 
econom:r iu wire. instead. of running two long 
wi1·cs-\·iz-. from the bnttcry to the work nud buck 
n:;ain- one long wire only is run conncctin~t the 
bnttcrr nud the work cnllcrl the "line," while from 
each end a. short w;rc is run to the nearest l{llS Or 
water pipe, thus connecting them to the earth. 
'l'clcphones made na dl' Scribcd in the nt·ticle do not 
requjrc a batlei'Y in the cil·cttit unless o. microphone 
is also usod. so the two wires either run directly 
to the pair of insu·nmcnts, or to the earth, us shown 
in Fig. :t, not to tl llnttcry. You might protlc by 
rending the nt·t iclo again.-W. D. 

Pedestal Sideb onrd.- .T. H . B. (1\frmch<'sfcr).
The tlrm you t·ef<'t' ro is Messrs. C. Gibbons & Uo., 
2, A ,-cneU Honcl, llighbury, London, .N. '!'heir 
"bead router" was dcsc1·ibed in No.17 of \\' onr., 
page 267. All the bac~ numbers of \\'onK are in 
print, o.nd can be olltamed through any booksellct· 
or newsagent. Rc~nrding quautity of limbct· for 
the sidebotlrd you contemplo.te making, I can only 
gi ,.e you these nppt·oximutcly for your small sketch, 
though an assistance is not sufficiently defined to 
enable me t~ teU cxnctly. The only wny you cnn 
ascertain cxnct quantities is to take the mensure
ment.s from workiug d t·uwing, but no doubt tlte 
following will be of assistance to you:-

52 feet 1 in. stuff for top, lining, door frames, 
ends, bnck frumo, etc. 

8 .. t , 
15 .. t , 
12 ~ _, ~ " 
32 , 1 .. 

4!j . ,t , 

, .. pediments, mouldings, etc. 
, , ., door panels. etc. 
, , drawer bottoms, etc. 
, , pine, for shch·ing, bearers, 

etc. .. .. back. 
From this quantity, allowing for a fair amount of 

" 'aste, you ought to be able to make the sideboard, 
but, of course, u. (lOOd deal will depend on the way 
you cut your stutt up. The quantities might also be 
considerably altered, and in fa.ct everything mo.y 
be summed up by saying thut till the working 
drnwing is mnllo out you can't arrive at an exact 
spcciflcutiou. As one example of how you might 
considerably alter the above I may remind you 
that the first item, 52 feet, might prmcipally be of 
~ -in. stuff. You would also su 1·e a. good deal by 
facin!f the front of the back frame and veneering 
the s1des-i.e., of the bnck. 'l'o go into all the 
details which you might :tltcr would require a fe\'1" 
pnge.<J of WoRK. but I dare say cnougll has been said 
to llSsist you. Your ske tch does not show any rail 
or glass frami ng jus t nbO\'C the top-ver·b. sa.p.
D . ..'\.. 

Sta.tntng and Varnishing Cabinet. - E. J . 
(Leith).-Ium gluclto h cur you haYe succeeded so 
well in your tirst. attempt, but it is u pity you have 
used such a mixture of wood3 if rou wish to stain 
yom· co.binet walnut ot· nuthoganr colour. Owing 
to the different colours of the woods, you would, as 
u. novice, experience n grellt dittlculty in securing 
anything like uniformity, for rou will readily 
understand that to geL the Leak and butter-nut 
woods to the same tint would require careful and 
cxpcricuccd mnnipululion. A rcnHy e:-..t>ert polisher 
mig:ht manage, but 1 four you would be disappointed 
with the result were you to o.ttempt to stam as you 
suggest. Howe,·et·. if you wisll to try I should 
advise you to stain walnut colour rather than 
mahogany. Go o\·er the wood with the walnut 
st.ain of \'andyke brown ammonia and ·water, then 
when dry either polish or 'l":trnish. A far better 
war will be to ebonisc your cabinet, as the diflcrent 
woods used will not be apparent, and you wiU ha,·e 
little dil1icully in gettin~ a w1iform appearance. 
You had better buy the llluck stain, as 1t will cost 
you no more tban to nmkc. n.nd tbere will be no diffi
culty in proclll·inl:' it in your neighbourhood. Go 
ovc1· tbe wood with it once or twice, allowing each 
wnsh to dry before repeating. You may then var
nish. using a ho.rd varnish, which ma.y be improved 
by adding some gas black. Strain through muslin. 
It \\ill save varnish i! you size over the surface 
before nppl}ing it, but wftether you use size or not, 
if the varnish, when dry, seems to have sunk, 
leaving a patchy surface, gi,·e another coat of 
varnish. P ossibly the wet stain mnr have caused,. 
the wood to become rougher looking than you like. 
If so, rub down with fine glass- pnpcr before 
varnishing. \\"hen the \"nrnish is dry you ought 
to have a glossy surface. not so smooth and fine a!; 
if it hnd been well French polished, but sufficiently 
good for u first attempt ut cabinet n1aking, and 
probablr better thun it would look if rou had tried 
your fit•st attempt at Ft·cuch polislting it. If you want 
to get the duU black surface so often seen on 
obonised furniture. all you ha1·o to do is to brush it 
lightly, or C\"Cll rub it down. with a little tine emery 
powder. Brush in the direction of the grain. You 
will see the brilliancy is quickly remO\"'ed. Of 
course the varnish must bo quite dry and hard 
before you attempt to .. dull down. "-D . .A. 

Electric Light for Photo Dark Room.
G. E. S. (Ber·kcicy ). - Xo other apparatus beside 
thut described on pn~e 415 will be needed. The 
cos t per hour will be llll. per cell of p int size. No. 
IS wire will do to connect the lnmp wtLh tbe battery 
if the dis tance is not O'I"Ct' 12 feet. If over this 
No. 16 will be bctte1·. Lend caps, holding binding 
screws, must be oast on the carbons, and binding 
screws fixed to the zincs for con ,-enlencc in con
necting un. I hope to fully lllustrute nnd describe 
this battery in my urticlcs on "Model Electric 
Light.s.''- G. E. B. 

Glass for Overm:mteL- J. G. W . (Slra.tford).
As you are not "connected with tbd trade" you 
cannot do better tltun j!et what glass you wnnt 
from D.DY cubinct maker of good repute. If you 
arc e\·er in the neighbourhood of Shoreditch you 
might see whnt 1\lr. Vincent, Hivington Street, can 
do for you. Yon must make your own arrange
ments nbout price, which, as you do not give sizes 
of pltucs, 1 cannot even form an idea or. 'l'he ro.te 
per foot varies considerably, increasing according 
to superficial lllCilSlll'emcnt. Rend the answer to 
PEUAOUGUE, who nlso iuquit·cs about looking glass. 
-JJ. A . 

Looldng Glo.ss for Bookcase. - P EDAGOGUE 
(AlclcJ·sltot).-As you wnut tbe name of a London 
house supplying lookin~; glass, I give you one, 
A.ndrew Uibson. Gnrtlcn \Valk, Great Eastern 
:5trcct, E. C. 1 do not know, as he is a wholesale 
man. whether he will cnt·c to supply you -.,,·ith such 
n Slllull piece as you want, and it be does you must 
not expect to get it nt a w holcsale price. So far as 
my own experience goes bo11a-fidc wholesale houses 
do not care to be bothered with small retail orders. 
Your best plan is to get what you want from one or 
the lending cabinet mnkora in Aldershot. I do not 
think any of them do their own silvering, but they 
are const.antly getting glass down from the whole
sale houses who supply them. Of course, ihey get a 
profit. but you would not bnv n.t t.lte same rate that 
they do so that by the time you had paid carriage 
on sing\e plate, including case, and cost o! thls or 
rctut·n carriage, you would probably find that by 
ordering direct the expense to yourself would be 
much greater than i! you went to a good local 
tradesman. 'rhe cost of mirrors 'l"aries considerably 
according to quality of glass and silvering, but you 
may reckon on yours costing 68. or 7s. If it coeta 
more it does not. necessarily follow that you have 
been overcha.rged.-D. ~ 

, 
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C>Pua ~M'IC· I r. A. o. (,R'orlt4er/) wiU be 
able to ~ =-"' ftttinge of all klnda from 
Henry Park, 1, VCt Bnlldlnge, .Acton ::;treet. 
Kings!And Road.- E. D. 

Bo088 tbr Watob-. - SOOTY (Leith). -The 
most reliable ~pie who a re makers, not mere 
dealers. are Meaars. T. Russell & l::!ons, Church 
Street, Liverpool. They do' an immense trade. and 
tum out a well-tln.ished article. bo it a silver lever 
Ol" a gold ohronometel".-J. 8. 

Bepa1JiD.C Verge Watob--W. K . (Luds).
You misunderstand· my words. I say" tor repair, see 
la.st chapter;" I o~ht to add at end of watch, and 
b ow to clean i t. I did not say ''previous chapter." 
Y ou must learn to take to pieces, and clean before 
repairing, or it will be like trying to learn to read 
before mastering tile alphabet. You must not clean 
watch plates with oil ; do as I say, or when uri,;ht 
touch the brush in rouge, and give a fe}V sweeps in a 
circular motion; by using oilJou cannbt expect but 
to lto. ve a dull appearance.- • f). 

StaiD.- FRETWORK (Old ham). -I suppose you 
refer to the common fret cut and carved brackets, 
etc., which a1·e made on the Conthwnt. I do not 
know the particular stain used, it indeed there is a 
general one. Probably there, as here, dltferent 
prepa1-ations an! found. The colour, as you know, 
IS walnut, and you cannot do better than use any of 
the ordinary walnut stains. One of the simplest 
a nd best has already been several times referred to 
in tbese columns. I t consists of Vandyke brown, 
ammonia., and water.-D. li... 

Re·atatntng Bookcere.--0. B. (Lucls) . ..:..I am 
not aequo.inted with the "Castle Bro.nd walnut 
stain," but having used it on o. piece ot pine furni
ture which you now wish to stain and polish in 
imitation of mahogany, I should think you must. 
clean it off before you can do so so.t.isro.ctorily. A 
good deal, however, de{>ends on the dtu·kness of 
your present stain, for if this is only of o. light 
walnut colour, you will probably get tbe ctfect of o. 
dark mo.hogo.ny by using o. red pnllsh over it. 'fo 
get a {~ood mahogany colour on pine furniture you 
cannot do better than adopt the method abo\·e 
given, being careful not to make the wood too dark 
with the walnut stain.-D. A. 

Address IUld Mouldin~.-J. H.-Secretary of 
London Association or Foremen En~nee1·s and 

• Ilro.ughtsmen, "\V. Smith, 101, ' l'bomas Street, South 
Hackney. Meetings held in Cannon Street H otel. 
There is a similar society in the Yorl:shirc di:;trict. 
bnt I cannot jri\"e particulars. Articles such as you 
n1entlon o.re m course of preparation.-J. 

Burnlaher. - W . H.-No book spt'eially on the 
anl:iject, but consult Holtzo.pffel's " 'l'ul'ning and 
M echanical Manipulation,'' Vol. 3, page 10~2.-J. 

To Mount Tracing s.- J. E. J. (MI:ddlcs
borough).-Prepo.re o. flat straining frame the size 
you desire your mounted tracing to occupy. Then 
cot some calico just large enough to cover it and 
to fold over the back to the extent of one inch. 
Damp this slightlr., paste ed~;es. and tlx on strainer . 
W hen dry it w11l strain qnite tight. The next 
operation requires the most care. Damp your 
tracing either with a sponge or by steaming it, but 
be careful the colour:; do not ruu. 'l'hen pas te 
round one inch of Lhe edl{es Cot course a t the back), 
t.hcu tlx on the calico. The best wny I find to do 
this is to j)Ut your damped drawing face down wards 
on your bench, paste edges us directed, then Jay 
~·our covered strainer rlown on the drawing. 
raking it up press round t.he pasted nmrbrin care
f ully with clean hands·or linen clutb. but beware 
of tlnger mo.rks, and in dRmping do not deluge, and 
take care that colours do not run.-:b'. D. 

:Book on Paintlng.-E. M. J, (lpswichl.-You 
had better ad vert.ise for a second-baud copy of the 
book in quest.ion.- F:D. 

Tele phon e Fittinga.-CURIOUS !BelfMt). - I 
am very pleased to have your lettet·. It shows 
considerable acquaintance with the subject. and I 
am quite delighted to be able to set you right. I 
l1ope you will succeed io g-etting your telephones to 
work properly . • As you have numhered your 
guestions, 1 will ans wer them in rotnl ion. (1) I n 
lo'ig. 4 you will observe two little O.l'ticlcs lettered 
respectively A and B. A is a binding ~:~crew, which 
is shown at Bin Fig. 1. and has no connection with 
Fig. 8. D Is an adiusting screw, which has o. neck 
w t·ougly shown screwed in the figure. This neck 
fits into the bro.ss collar, Fit(. 8, which is itself 
acre wed to the top or the body of telephone. 'fhe 
acrew fits Into the 8 end of the nu\~nct, und the 
whole le tor the purpose of adju,t mcnt. The 
arran~eement which you Lu \'C dc-.crih<:d nntl ure 
going to IUiopt will do just Uti well. (:!J The t.ollbins 
can be made of ooxwoou, and thn spindl t: part IIIIISt 
be very ttun-in fact, it h; 110 thicke r I hu11 papl'r. 
J WllS 11howln1< one to a fric111l the othc·r e\'t•lung, 
a nd 1 COUld CllHily SfJIICCZC it IJUt of l!ilUjJC between 
my fingers a nd thumb. (3) It is not ueceasnry to 
ln11ulu.to each layer of wire on the bobbin \\ ith 
J*ro.mn paper. The depth or the bobbins may be 
seen from Fig. 1. I t is not ncccl!sary to have them 
an1 particular 11ze. Make then• to fit the end of 
the magnets, and to bold n ! oz. Cif wire No. 36. 
Hl You can bavo a bell In t), ,. rlrrnlt with the 
t<·lrpl1t10e!l, but you m ust I1HI't• 11 IJIIII c ry or n 
ttuucrntur or Kome kind to w urk 1 l.r; t.cllH. In a 
circuit arrnngcd wiliJ bells rou WtJilltJ nl•o rc·quire 
a tro.nswillcr. 15J Ccrlninly rig up your t~lephnliCB 
wit.h a battery, and dispense wllb tbc curlh wire. 
ThiJiwlre Is the return w ire, nod ia oulr connected 
to tbe earth Lhroop l;he means of a wal.cr or gas 
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p ipe for the eake of economy. (6) You unllerstnnd 
the microphone perfccUy. I t is ns you Rny 1 wo 
piecc11 of wood joined o.t right angle!!, uutl three 
pieces of carbon. 'fho two end ]lieccs ure just 
fastened to the upright in the most CQII venlent 
manner, so as to got a connection. I tltink l•'l!f. 6 
explains it fully. .l<'ig. l.L shows the conuect.ions.
W.IJ. 

Pa.lnt1ng Maglo La.ntern Slldee.- 1'. M. C. 
(Finsuury Pcu·k).- In uuswer to your quest ion " Co.n 
you reil me bow to paint hmtcrn slides with water 
colours?" .I can hero only give you a fe w hin~s. 
'l'he glass must be perfectly clean, o.nd of spcmnl 
quoJity. Give the glllSS a. very thin C\'Cn coating 
ot tlnest sheet geiHtino dissolved in warm wutcr. 
This may be done with a tint camel s-hnir bru.;h, or 
let gelo.tmo form jelly, heat the gluss, and rnb with 
jellr. 'l'be colours to be used arc the orciina.ry 
mo1st water-colou.r paints in pans or tubes, but in 
slid<.' paintiug you nre restricted to the use of t.he 
transparent pigments -viz., Prussian Line. indigo, 
go.mbo),(e, cnrJ:tline, crimson la.!'e, Itulinu 11ink. IIUlJ 
green, 1\'0ry olack ; the sem1-trnnsparcnt colour11 
are sepia, burnt sienna, Vnndyke brown, and burnt 
umber. 'fhis is not o. full list, but will ~;crvc as o. 
guide as to the choice of pigments. Lump sugar 

. dissolved in water to form a syrup is about. the best 
vehicle for mixing and tuinning the coloUI'S. Ux· 
gall may be used to mo.ke n. r efracLory colour take 
upon the glass. Use camcl's-!Jair brushes, cxccP,t 
for the '\"Cry finest work, when a sable pencil w111 
suit best. lJo not try to gi \'e a second wush or !Jut 
in shades without giving the slide a thin enm 
coating of collodion, applied by pouring upon the 
centre of the glass, letting it run all or er, uud then 
draining otf at one con~er into bottle. The colll
pound colours, such ne purple, violet, t;recns, 
browns. greys, etc., may, of cour,;c be Jll'orlucc d by 
eo m bining tllc colour!! meut.ioucd n.bove. 'Vhcu the 
11ictm·e is finished it should recei\·e u. thin cout of 
best mastic varnish.- 01'11-'.I!:X. 

ill.-QUES'fiONS SUBMITTED TO CORRESPONDJo::STB, 

Glldlng on Satln.-S. H. (South l\'o1-wood) (sec 
pn.~;e Gai) writes:-" On white satin. etc., 1>i:r.c spoilt! 
the look,· and gold size, oils . ,·o.rnishcs, etc.. all 
sprearl. nut it you could explo.in ho w iL c outu uc 
done, and some people know the war, it woukl 
oulige l>O~e of your readers." 

Glue.- A SUBSCRIBER asks:-" Can any rcuclcr 
gi \·e me the nu me of the maker of glue with 1 he 
trade mark on-a. dragou stan<ling up o:;uinst a. 
slJield ?" 

B ook on Sheet Metal Work.- L . P . <Deal) 
wish<:s to know the )Jll hlirih er of o. book 011 tile 
aiJO\'e subject. wrillen IJy 11. Warnc. 

Furniture Cream Bottlea.- T. D. !flor•hdalc) 
r epeats his question:-" \V ill any of our kincii'Cllllc·rs 
ot WORK "'ive me the narnc and addre,;s ot' anr !inn 
of 1dnss bottle makers where l can obtain furniture 
cream llollle.'i from. &uch as are rctai)cd at shopo 
when 1llled at one penny each 1" 

I Y.-QUESTJO:SS .A."SWEHED BY COHRESPOX OF.:'>TS. 

Fairy B ells.-Jl. F. (1\"01'1vich) writes iu r cplr 
to ~U USCltl UEH (/Jristol) (sec )JU!;e G;:i I):- " I \\'ill 
send particulars of the interior of fairy bells iu a 
short time." 

Spence's M etal.- H. J . L. J. :\f. (Ealill(J writes: 
-·• In uns wcno J. S. B .'s (sec page ~11 ) qu r.: 1-y us to 
Spcncc's .1\Ictal, 1 think I am rig ht in suying tlul.t it is 
a combination of sulphur antl iron in tl1c shupc of 
tine dust or filings. Tbc metal is usocl for llxiuJ,C 
railings in their sockets rjust like sulphur J•Ure nnd 
sin1plc1 and for fittin!{ grind~toncs on to their axles. 
'!'he compound is 111ucb cheaper than lead, nnu 
melts at a Yery low tempern.ture. I ha\·c n smnll 
grintls t.one that was mounted for me in this war ur 
Lhe frienu from whom I learned tl•c nature of the 
mc:tal. Like m~s~ s ulphur com\'o!mds it hn.:1 u \"err 
C\'il smell, and 1t 1s better to me t 11. out of doors . At 
the present time I ho.\·e some small pieces lJy me. 
nnd it J. ~. 1$. cnred to writr. to me t!Jruugh the 
Editor, I should be glad to send him o. piece. Hr 
the wa)', the ndc!ition ot iron to 1 he sulphur &ccrns 
merely 1 o clmno;c tile colour of tl1e sulpllllr to a durk 
slate-coloured bluck, ns the compound, when it 
cools, e.ecmtl to ha.\·e the ~ame shaped cr;r:.t.als ou 
its surface as fJUre sulphur has." 

V .- DRIEF .A.CKXOWLEDG:\IEXTS. 

Q neSllllM bll\' 1• loCCil ro•Co 1\'o•<l fruw the follr.win11 N>rre•pnn
d,·ntsj a••d nn~wrr~ tru ly St\\ tllt. FJI:t('t· in f'iun1•. uJ,fm "l11d1 
Lh.-re >1-'rt-:\l JOrt•o•U rC :- 1'.~;. (1:/.loU' 1'nlco ; lt>'nt:l .. \11 IIRAUKU; 
c.;. H . u ·mut/1/uu): Jl. H. Cl:tM#Ih:-•htJm): Yov so r·:st,JSkEit: 
H. 1". ( 1./uun: ,;A\Ilt .,: OsY. •~-r t-: KI:fo.TKlJ ; L Ax•;,,,·,,u,,ph,nu ; 
c:. 11. ·- u. <"'""'' Mo<c/d.• I : 1',\J ~T lit : T . IJ . D. ( ' "'"': n. '·· (/ fl··· ··"·"; cu .. bT; .1. 11 . I C i eii'CI" PP.I!I'ISC TU)I: J. 11 
('fn'"''"''' V. A . U. c//acAruv>jJ. A. C. (l'lm.rowl ; U . . I. A . 
( lJ,.c,.n : :\1. R. tt . ( ' J/,JI,,,, .. ; \\ . n.. r(Jsvt~t ru\ : ,.:LrGHT~u : 
A. 11. lo'. ICIItllnlham ·: A~ AX: DoMllAIWtY.u: .1. H. )I. IA•I•Jftlll • : 
t>. C. (SLur lo:•rcll ), .1. Ll. U. (L t•>tdtm , /). 11'.1; \\', 11 . )1 . ILJuru<~• 
Jli/l ); .1 . G (Tollenham); J. L W. (Rill(lltKU:IUkl; W. H . U. 
( H'tlt Ourt/~oo/1; W. Y. (En}leld Lock)· B •• t. t LMidv n, W.) ; 
J. 8. (nirminoluHn); s. B. ,Sxmouthl; 'w. D. ll. c/.ocurfo/11); 
Ill\!, C. (firavurnll); NllW Run.; HIIATROOK; W . A. t::. (A/on· 
chhlter) • A. 1'. c ll'•oa11l; G. R. D. r ll'ntlmototll ~ W . N. (/,oudml, 
H. J; F; S. (/l'ultiwthtllll); W , U ll. fl.ml(lOn1

N.fi:.l; H.J. (/Jrolllltll: 
)1. S (l,ondrm, H.'r:. · ;,I. J. D. tBourn.,,.oltW ) ; 11.11. t .WaP,Itjnrrl) : 
J W. fl. o(/nrlt.ermouthl: G. M. 1Dn-lm1; J. T. 1:1. ,,,/otQit/rll; 
·r· w ( 1Jrndfttrdl: I'IIOFB; WutT (.<ihiJJ/t/tl; I. H. J . J . j!Jir· 
,,~ ;,wlwud : Jtr _,.Ttl lll-1l; A. A. ( L tl'tTJitHI } ~ M . n. t Du.rn f'JI) ; 
A. :01011 N. CllotllerVII I : 1-l. H. " · t!il r••!ld ) ; M. A. G. ; W.II. S. 
IS I.(tiJttthtnn t ; \V 1-i c. tS arth .'\llu/~11 · ; n. o. \\'. l i}Jf'l((c/t ) t 
l'tllo t-:·ltO X ; I. D. ; 11'1 o I I !GI<u!J"'" ; Zl X c-RoUS ;,_L. M. (/i~scrt"u o : 
ASXJCot:l< ' L . 11. of'Jrper ·'1/fl•.,Jwm, S.E.l; " '· lt. C. (Ful
m ollth l: T. w. R.(Orl"'rp): W u a" t-:" I!Kt-:; A . n. C.tC.rmdtm , 
t:.r· 1: c•. f'. D. Cll'<rt/ord J ; w. E. Jt. ; ·r. W. A. ( Ea•t llu/~e. rhl; 
A. I' . 0i1Qf'kp<n11; ll . Jt. (Uius{]mo); J,IOIIT OAK ; I. U . .N. ( lt'OT· 
cukrtltlfe); t'A1 1&SO& ; BUIT.c\~U CO:Il PCfY. 

[Work- Febru&ry ~. ~ 

Trade Note. 

THE highest chimney in the world is now belntr 
erected at the Jtoyal Smelting W orks near FreibellJ 
in So.xouy. 'l'hu horfzontul llue from the workllw 
the chilnncy is, the JJ "il<ler says, 1,0113 yards long; 
it crosBes th~ rl vcr Mulde, und then takes an up.. 
wurd eom·t~c of 1U7 feet 1.0 the tnp o .l the hill, upon 
which the chituncy Is being built. The base of t.he 
Structure js 3U feet Ft(JilO.riJ IJy ;l() feet in height, OD 
which is placed o. short octu~;onll.l tro.nsition, from 
which the l'OUIIIl shaft !lt.ar\.11. This is 430 feet hlgb 
or\ to1(ether with the busc, ~00 feet high, with o.n in'. 
siae (]jameter of 23 feet at the bottoul, a11d 16 feet 
G inches at the Lop. l t will take & million uud a 
lmlf of uricka. nnd the CO:lt is £U,OOO. Mr. H.. R. 
lleinicke, or (;IICillnitz, in Saxony, is the architect. 

W OR K 
fJr pniJ/ishtd nt l .a llt/1~ .Sotlltu(le, Lud(lt/U: 1111•, J.rmrlot~., llt 
SI,,. cluck t'Ct!TJI ll' ttluc- 111411 tnort~tJtU, and ~tlwnld btJ olit~thtaM,etMrV· 
u:t.ere tl•rou(IIIOUL the U?•itett h'i101Jdtml cm J>'rtdull aL Ll••lulut.. 

TE!niR OF flU IJSCRI PT ION. 
s month,, frtc h)' J•o•t .. • .. 1~. 8d. 
tl IIIOULl1"• .. • • • • ~a.. 3cL 

12 nJ IHILhM, ., .. .. Ga. 811. 
Po~IR I Oro.Jera ur J•.,., (Jmro nro.Jcr8 lott)'Riolc M the Geoeral 

P u•L unlce, Luudou 0"" CA:liiKioL anc:l ~VM I'A~ y. LillliLcd. 

T& IUI B FOI< TBtt liiBttnTIO:> or Auv JUlTIBJUIKSTII Ill tt£Oa 
Wll&ICLY JSHU&. £. I . 4. 

One l'ngo - 1% 0 0 
Bnlf l'll!C'' • • • d IU 0 
t,~u•rtPr l'n1,10 • 5 12 I 
Eo ~tl o t h u f a P•ft•• • I 17 e 
Ura··SIJ< t.t·euth u f & Page. I 0 0 
111 t.:oi UJllll, t•Cr wch 11 10 0 

p,·ounutnt Poalt iona, err a ~c• it I of lntettion•, 
~~~ 67•tcotrl urruot~.,ntnt. 

Smnl1 preJIIlid A dvertl8•·mo11U, 6uch aR Sltnnt1ons WRnte4 
:mol J>xclonnKo·, Twt·>ll)' Wo.rtiK no· le~•. Ono iillllilnot. IUHI line 
i'cUII) l""r Wo,rd CXLI'IL it uvo•r 'l'wcnry. Al.l, 01'HkR Advcr• 
t l ~t'Jucrus in Sn1c ""d t;xdlnuge ~ .. Jumu nro cb&I'Kttl On11 
:Siulliug 1"-'r Linei&I'Cri\IWIK ell(ht wnrdK I. 

••• AdVerti~CntClllt 8 ~hnuld r~och the Omrc fourteeo 
cluy!> m ucl•·aucc <t! thr date of IA•u c. 

8ALE A'YD BXGH Jt XGE. 
Tools, Tools, Tools.- The cheapest house in the 

traclc for Engli.h and :\merican tools is Lu,.;·r's, 297, Hackney 
:Koad, London, E. ='end ~l.omp for reduced price list. (2 11 

~makers, buy " Holl Call '' Pipes. Healthful , Lwru· 
riou,, ~conornical. P vst free, IS. ed.-At.t.l!:-1 U!!WSNA 1', 
65, l-'ihs Lane, Glos~op. I• 11 

Repouase Work.-Tools, Ma1erials, and Designs. 
Price Li•l po>t free.- C. Poot., The Mechanics' Tool Dec-ot, 
27, 1-focklcy, Noningl1am. [9 R 

bix h ighly-finished Cabinet Photographs (copied 
from carte or caiJiuet), post free, 3'· 6d. All classe> en
lar~:cments equally cheap. Li~t free.- HE;>; RV BROS., 
.1-'ho:ographers, lJerL)•. (roR 

Cut Your Own Clothing Syatematlca.Uy; 
guaranteed.- Suu~. Trousera, Ov.:rc<.at,., any sizes or 
")le,.-j AM ES Hvi'KI :o>S, JA, Chcsnut Road, Tonenham, 
.Miodlesex. (11 R 

Beit's PateDt Enamelled Adhesive Water· 
Proof Advertl.alng Paper Letters and Figure• 
in ;.11 O..lours and S1%es.-~ole and Original Manufaclory, 
'7• Arthur Suee1, New Oxford Street, \V.C. Agent. 
al'r,lr. Sample sheet gr:nis. (IQ 11 

Complete Fount of Rubber Type.-Two alpha· 
bets, to farm any word or name, box, pad, ink, and holder, 
p!hl free, IS. 6d. ; extra alphabets, Gd. per set; figures, 3d. 
J{usiue,s, address, and pc.cke l stamps equally cJ,eap.
\\' . C. PI<ES"rRIUCE., Manufacturer, Cumbe.rland Street, 
Bri~tol. Established t87o. {20 R 

Notlce.- Wc take in Exchange Lathes and variou' 
tools 1or better. Catalogue, 6 starr.;s. List of Second-hand, 
2d.-llritannia Co., U.lt .. he>tt:r. 

Largest Stock or Engi'!eers' a_nd Mechanics' ~th~, 
Shaver•; etc. Stock~ and D1es. I- orges., etc.-Bntanrua 
Co., too, Houndsditch, London. 

Call and select from our stoc'k at tco, Houndsditch • 
but all letters addre~.ed llritanma Tool Factory, Colch~ter. 

Brita nnia Co. >upply Gas or Steam E n,;ines, and lit 
up workshops complete. Terms, Cash or ~::.sy terms. 1~4 K 

Dictionary of Technical Terms, 6d. Exerc1&es 
in Build10g Construction, 6d.-Po.; t free from Mr. !1\.I.RNS, 
~chool of Art, Clarendon }{oad, Southsca. (22 R 

Orp.an.-Tools and 1\lateriab..-E. HoLT, Wolver· 
hampton :ltreet, Wal.all. 123 a 

Our New Llat now ready.-ELBCTKICAL Co., Crew· 
kerne. (21 & 

Ba.Djo, Violin, &c.- Materials (or making ev~ 
dese:nplion or musical inslruments supplied. State reqlllrC· 
meniS and enclose scamps.-j . G. WINDER, 16, Jeffreys 
Streel, Kentish Town Road, I:ondon. I• S 

Model E n g ine Castings, Parts. &c.-Catalogue, 
95 illustrat ions. _.d.-l:lUTLE.R BROS., l:leotbam Road, Soul th 
Hackney, London. 2 S 

Money-Making Trade Secrets:-Sure !ivin~ to 
any enterp! sing person.. s.oo:o un.o;olioted tesumoui.ali. 
List, td.-:STAI>Ll!V, So B11lsow Street, Poplar, London. I• • 

D esigna.-too Fretwork, 100 Carvin~, 100 Repoa~ 
too ~i~n :::.tencils, (all full size), 300 Turmng. •"? ~te~;!: 
500 ~h1eld.;, &c. £ach packet 1s. 100 Decorators teaEaa 

2 s. 6d., all post free. Lists free.-~. Cout.THA.IlD, (la 
Cliff Terrace, Bournemouth, (late Collios, Bath). w.• 

Something New to ~t..- The •• Pa.D 
l'loral Tripod ; post free, JS. 6d. ; p:ur, a. 911- B~'""j' 
&c. Price list, one stamp. Diagrams (s3), ,f. 0 i 
EATON & Co., 3, New ltul YaM, Tocll!a &I• 
Road, W. 
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Work-l<'ebnlAry 22, 1890.) A .DVERTISEiliE.VTS. 

A WONDERFUL MEDICINE. Are universally admitted to be worth n Guinea a Box for Bilious and 
::\ervous Disorders, such as \Vind and !'.tin in the Stomach, Sick 

H~·tdache, Giddiness, Fulncss :md Swelhu:: after ?.teals, Uizzincss an d 
Drowsiness, Cold Chills, F lushin,::'S o f Heat, Loss of A ppetite, Short

ness of nre:tth, Costivcnc~s. Scurvy nncl Olotchcs on the Skin, Disturbed 
Sleep , and nil N ervous and Trecn hling :Sensations, &c. &c. The first 

dose will givt: relief in twenty minutt'S. This is no fiction, for they 

h ave c.lo nc it in countless cases. E\·cry sufferer is earnestly invi ted to 
try one Box of these Pills, and they will be acknowledged to be 

' ,_ 

'Worth a, Gttinea, a, Box. 
FOR FE:\IALES TH ESE PI LLS ARE 

• 
"A priceless boon, a treasure more than wealth ; t he banisher of pain, the key to health." 

These are FAC I_'S tes tified continually by m embers of all classes of society, and one of the best guarantees to the ncn·ous and debili tated is, 

BEECHAlJ:I'S PILLS the La1'(Jest Sltle 
the TfTo1·ld . 

oj' Pctten.t lJi edici'Jte 
• 
'l!n 

Prepared only by the Proprietor, T. BEECH AM, St. Helens, Lancashire , in Boxes r s. 1 ~ <I. nncl 2s. 9d. c:.ch. Sold by all 
Dealers cverywhl're. N. fl.-F111/ Dirc:clions arc .t:h·cn ~uitli mrli H.J.I. 

Druggists and P :ltcJ: t i\ ledicine 

.SA. :V IJO W' S fmnotts T ra i ue ,., Atllfa. wrices :
" Purniline L iniment is the fine>t thing in the world to 
relic,•e the muscles and to impart s lrength. 1 slrongly 
urge it.s use to :~11 athletes." 

NEVER FAILS to give immedi:~te Relief :1nd finally to 
Cure :~11 c.ues ol Muscular :~nd Chronic Rheumatism, 
Gout, St11fness of Joints, Sprains, Bruises, etc. ,\bo 
most effic:~ciou:. in Bronchitis :111d Throat :~nu Chest 
Affections. 

0vu 700 T ESTIMON IALS FROll III KDICAL llf EN. 

One or the Physicians to li. R . H. The Prince of \\'nlc< wnte< :
.. r\nthmg J:t\\c my p3tie:nt so mu..:h relic:( as S tc:ru s Pun•lline ... 
Sir Morcll Mnckcnzic: write":-" Admir:tLie in Thro:v A trc·cll•lnS ... 
Dr. S1cvcns \\fHt·~ :-" Pumifine cured me in n ~cvcrc lnouchml 
au;~d~." TJtt J\lttihal Prtss says :-·• Stcrn·s l'uuuliuc IS rc:halJlc and 
cur::t.ti\·e.'' 

P l'lce 18. 1!cl. nncl 2s. 9c7. pel' I lottle. 
From all Clumists, or 3d. (.,·tr.t/or J'()tta;:~./rttnl 

G. & G. STERN, 62, GRAY'S INN ROAD, 
LONDO)l, W.C. 

A work on the "Home Use of Pumtline" sent free on 
applic:uion. 

FOR WOOD. 
S pecimens :~nd 

Pro~pcctu~ s;ivins 
full dct:~ils :-.~ to 
use free by post. 

11. C. ST.&PHENS, 191, .Alucrsgntz St., London, E.C. 
~ . 

TO INVENTO~S. ~ 

I'll will be gi ~en for ~ \ '\ \ ~ 
the ben p:>· ~ ~~\ \ 
1 cntcd {\, '-\2\ 'V ~;: 
l<>Y· l' ~ ~\ 

\ ~~ \) For p:>rlicubt•, 

"' \)~\I> n.hlrcs~. 
\ Im;enl or~· B1t·~eau, Ll cl., 

61 & 6!!. LEADEliTHALJ, STRrET. LONDON. E .C. 

P art 1 rea<ly Ft::BRUA R\ ' 25, price 6d., of 

The World of Wonders. With 
500 Illustrations. 

C.\SSEI. L & Co\lt'AS\', LIMITED, Lm(:;nl~ 11/11. l .flllf(f)ll • 

I 

• 

0. ' 

.. 
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I 

• 
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WATERPROOF 
FlUID GLUE. 

''T:ErE LEVTON'•• 
New Patent Circular Saw Bencb for Hand Power . 

<Patent. ) 

By post, ls. 3d. and 8d, 

Lut~ T cnon!t, M1Uc:~. Lro()\ Cb. J~t.. 1 -.l t•~·'· .:..u.J SJ.\0.$ \\ U• .tl 3 inch..:s 
rltick \\ uh c , .. c. 

LEWfS & L EWIS, En.t:murs, Cumbn.dg~ H.:atl:, 
London , N .E 

'01} ;\! ' ,_ 6, lo . Baromete rs :>nd Thermometers. Elccuic Li~ht. 
,J;. l." -- };,ery l'<w l nHntinn or Ar ptiJnce Buy e r the A ctunl 

WAT£ltl'llOUF GLUF. tO., 
TO INVENTORS. 

H ,-c.u h~vc an idc.l fur nn hwcntlon 1' AT r• NT it for ~ trill me con. 
P.uticular~ .• ud f'.tiiiJihh:t free. 

Manufacturers. and J:et ful• Scientific K"~"Juh·, , " ' ·'' Save 
aU lntermedi;ue ProftC>. Send for ILLUSTRATED CATALUGU4:. ~f 

any branch of SCIE:-JCE-A GUIDE TO Dll\'I!K'. 

62, Dale Street, 

LIVER PO 0 L. 
RAYNOR & CASSELL, Patent Agents. 

Si. CIIANCI!R\' LANE. LON OO:-:. E.C. 

J. H. SKI~..-NER & CO., EAST DEREHA..1li, N ORF OLJ£. 

M~~~Fp~~W~~R~FANo · PHOTOGRAPHIC APPARATUS AND FRETWORK MATERIALS • 
• 

. -
• 

J. 11 . s. & CO.It.l\C: IIU\\ ,, l .trl.:C )·.,:: lo ry \\Hh .lCC' llllll't•l:ltiOn ror up
wnrct~ CJ( l W \\url..lll\!11 , '\llic:~ "u~~d l!~ClUl!l\cl)" fvr the llt.tUUI01cturc of 
Pltoto~:rnpluc A ppur.1tu~ oi c::vcry de~cdption, 1rom tli..: ch..:apc:.t to the 
most eXIH:ns•ve. 

The process Is slmplicil)' itself. Fult Instructions ~u pptlctl with cnch scL 

3/6 The Eclipse Camera Set. 3/6 
Complete, <'Onsiscin~r of n Pnloshed Mnlv>>:,ny Sllolin~ ndlnws, '{ ·piMe 
Camera to photoJ:ro.iJh fuli·Size cartc-ch:•\'I;IU.~. "1th Fucu''''l~ S crc .. ·en, 
D ark Slide. Or:1U·nMuntec1 Lens. Ur.Jss J-:"itunJ.:,., I lcvt.. In •m..: aud Faxang 
Solution), PJ.ckct of Dry rJ:ues. :tnc.l full JnqruCU(III~. en t l,hUJ.: :wy am.\

!eur to !,ke 1\ g ood I'hoto.: r~ph. l'nc,e 3~. !ld., ur >e,urcly p~okcd by 
Parcel Post, 4.1 . 

7/6 Comp!ete Pbotographic Outfit. 7/6 
Comprt~in!{ ECLIPSE CAMERA SET. ns nbovc: ntso PIIOTO· 
GI~A I'III(; T'IONTI:-:C AI'I'ARATUS. co"'~>IIHt; ol ll>r.twnod Prrnun~r 
Frome, wnh IJrass Sprinc: fia<k. SenSIIi·c<l Allnunm•.Cct l':lpcr, Cold 
T onml:' Solution, Ftxin~ Solution. Glass Ro-ts. C .• r~l~ fo. r Mour.tmJ:, wnh 
complccc lnsrrucuons. Also llnr<lwood Fol.lin;: Tripod Stand and Focus· 
sin~ Clo11t. Price 7s. 6d. Securely packed, pMt fr<e, Bs. 6d. If p> -~et! 
m portable .. ·ood case, with hinged bd and leather stup, as 10 UJu.str.uiou, 
gd. extra. 

Every Set is carch.•.ty exnmined before be1n~ sent out, and 
aunrnnt c:ed to be in working order. 

N.B.-lf Apparatus does not ~lve satisfaction, 
a nd Is r etu rned uninjured withr n three days of 
r eceipt, we guarantee to refund purchase money. 

Better Sets, JOS. 6d .• ~rs., 4:S., JOOS •• and up\\Olrds. 
Complece CM~)Of:UC: or I'ho!Ol,!r~ph1C AJ'l' "''""'· nnc 
sr.unp. J . H. SKINNER & CO., EAST DE:REHAM. 
NORFOLK. 

Wholesale Ac:ent for London-]. M OTIII!RSILL. 
6o, HoUow~y Road, N., and E, SoutbDJilptoa Ro,.·, where 
SDJilples =Y be KeD. - ,..- • · • -. -- - - . - -

f • • ... 

. .. ·--
T imber Ycu·d.~, Snwht{l a.ud :J>fnuiu(J ltfiff.~ coveriuy about 

2.'wu Acres u enr J lnil wuy ~let / ion. 

J. H . S. & CO. kcer re~ularty in stock about 120,000 Eollp so Design. No. 102. 
FEET OF FRETWOOD, sohd nnd J·ph·. \'cotcc l> 
.. t·c' hcsitlcs a Vt'f)' large qu:mtity or L Ol!S. J 'l.m~ .... :lua 
Hn~rrlt;, t.:n,·int: :uul 1·urniu).!" \VOtA1, &c. , and 20_«?! 000 
FULL·S IZE DESIGNS !or Fretw ork, w ooc1 
C #\r vin &:, dtc •• hc~ulc:~ ._m UIIIIIC itb-1.! Stoc k or j t.ll t\.•rs· 
'"fool ChcM~. l·rctwork Outfit<. OriJb, S:..w Fra_m~. H.tud 
a nd Tre~dte M~cluncs, S~w Utadcs, &c. &c. 

S~oclalltles fo r 1888 &; 1889,-Books of l'ew 
O c:)•.:ns. FRli r\\ 0 1{.~ ~o. 1, contammJ.! 1: Lar)!~ Sheets, 
prh •. t..: IS. No. :. cvnt.,IUIIIR'_ :o ShLels cJ la.rgt•r a.nt..l murc 
elthor;ue J•,,ttt'rns, ~- tKJ. Dook o( \\·o.;.d C:ln ~~~~ l,~c,i._:ns. 
C0111..lonm,:: q t•.tttcrns, price u.; thf:s:carc all !'\c" P.t::-.ms_ 
Ul!t S4\1ct an auy other IOnn, a.nd would, i! ~utd SCJ..oilr.\!el)•, 
co~t th ree or four t lan('S the 3moum chargcd. Frt..:twor\;cr·~ 
llandl'ook nnrl Workshop Guklc, price I S. r-:~w Oc$111115. 
All l 'aucms s;re~tly reduced in proc.:. 

Conpleto Fretw ork Outftt, cornrrising n ·inch 
Steel J· r.uue, 4S !:>a ws, A" I, J· th!, _. J.Jt...'.:..i;.:ns t \\ u h ~ntfich:nt 
pl;\tt~d \\'ood , .:rn tiS). nr.d JS. ll3nJUuok on FrchH•rk, 
IJroCc;;; 6ct., carrl>r,:c p~id. u feet A~oncd l'l~n«.l Fret· 
" ood, JS. 6d. 

J) 83" Svccial f'retwork Oc.ign. in commcmoratinn of Her 
l :aJC!Sl.)·'s juiJilec:. saze, 3b h~ by 26 in. , pnce :os. bd. 

. ! ... 

JUST PUDLISHED, N EW CATALOGUE of 
l\1.-.dun~s. 53\\5, O..'Stl{ns, Wood, &c .• 511 l''l:cS, (>~'\) 
JUu,uationc:. "'' th Jn.)uucuon.;, .aa •• post free . Cwd Fre! 
Sa\\S, ts. ~d. per l,'rO>S; be1t dotto, IS. 9(!. per gross. 
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HA~LE\1 F:R£ Lrmr:~, 

}\ I·:W GAROE:-\S, 

~I'R REV. 
1 ')lit F,·/lrutll y, 1 ~89. 

Th e Ilm1o1·a 1JTe J'li1·s . Tn)'HOH I' 'l t')'iff'.'4: -

J ~& 
~~·~ ~j Ju.

cL<'-~-f-~d 
e-O-<A-(}_c[ ~ 

• 

cJ ;_0-;;,. c9 

MURIEL A . TUR N OUR. 
Aoe 1 y enr and 6 M ontlts. 

Fretwork and Carving. 
GOLD MEl>ALS AWARDED TO OUR CUSTOMERS. 

J u•t out- Lists N os. 41 and .;o of Latest Dc:s ign<.'with l n~truction> 
for Fn:t Cutting, free on apphcation; Complete Catalogue, No,. 
~Q :md ~8, of Dc~ign•, l\1 achin~, Tool~. and l\l atcnal~. with 1.400 

En;•a,·1ng;, 9<1.; Hook on \\'ood-Can·in~ . for the Guidance nf 
H.:sinncr>, with so illu,trations, g.i.: fi,·e Sporting Photo-ir:tmc-. 
No. 845, 1ncludm~ illu,tr:tted one, :!d., free. Please quote num
bers of l)c:,ign< whcu ordcrin(!. 

All Des>gns greatly Reduced in Pnce. --· 
HENRY ZILLES & CO., Publishers of "The Amateur," 

N o. B4S· 24 and 26, W ilson Street, Finsbury, LONDON, E C. 

ENGRAVERS' AND ETCHERS' PLATES, TOOLS, AND MATERIALS. 
OF BEST lU ,LTEJtf,l L .-LYD n ·uRJ\..lC.·L:YSniJ•. 

CoPPER PLATES from ~d . per ..quare inch; STEF.L P LATES from td. per squ:uc inrh: 
GRA\'ER~ , JS. doz.; GRA\'I' R 1!.\:-: IJLI!>-, JS. 6d. doz.; THRI!ADJ:.D GRA\'ER~. "· c:~ch; 
PJ. Ai s . FLAT, OR RouKo CllA\'Ims, Set of to , 2<.; E Tcus:-:c PvlNT~, H and'-!~. each : 
1\Iezzon:-:T ScRAPERS. 7~. u->1..: THREE SQUARE ScRAPFR~ OR BuR:-:I~HERS, in 

Handle, 2s. and JS. each, and all k inds of Tools and l\1aterial~. Lists free. 

JOHN SELLERS & SONS, 
1 5 1, ARUND EL STREE T, SHEFFIELD. 

Londott A ,trmfs: . flO .VNfSON &> SO V. 20, ~Vormwood Strrrt, Citv. 

Part 1 rc:ld)' J-'t:f1. 251 price (jd., of lhe lt'ew J tMIII' of 

Canaries and Ca~e-Birds, The Illustrated Book of, British 
and Foreign._ ~l y \ V. A. _B!:AKHON , W. SwAvSt.A~'<o, and A. F. Wte:-.rm. 
With 56 ExquiSlte Facs1m1le Coloured P lates. 

• 0 • Prospect uses pt>slfrcc 011 a,6p!icalion. 

CASSELL & Cn~ti'AK\', Lt\ltTRn, Lude--rte Hill, London. 

TOOLS n "!JJ',•ou• ,, ,. 1tfA. I iER8. tlt r Ofrl,·.•l T':~lrt fl fi~llf'll 
• tllltl thP Ut•.•t Jlo ~t sr· ill Lo!lrl fJn. 

NOTE.- Our N o w I llustratecl 200·Page Catalogue is now '""'Y· con1aimne 100 
JUu.;t r.,t ,, 111·· I. Ut t ltupr••\t••t fu•1fo, f•" r 
Carp 11t•·ro,, J•''"' ''· I H: .. 'lltt ·r .• uut ;JU Mcl:'ll 
w, ,~,.,., .... Larver:.. t-•N'4 •ir~, r:.. et •. • -----:;-;~~ 
By p-At, Od. _ 

OUB. NOTED CA S T-STEEL HAND-SAWS. 
18 in. 
3/9 

NOTB THI! 
ADDRESS.~ 

4}~· 4,~· 2;~~- 2~/6· Rit> nr ll.•ll R1p 
CARRIAl:E Pr\10. 

MOSELEY & SON, 323, High Holborn, W.C. 
-- ---

m~c 
,/-_,/ ~"-'.;.....· ............. · ......... ~ 
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FRETWORK AND CARVING. 
H igh est Awa rd - Gold M e dal for Tools ·.o HO. 

and Patterns. 

Machines, Designs, Tools, Wood, Mirrors, 
Hinges and Fittings, Varnish, etc. 

T. N. writes :-" I got a First Prize from 
one of your Designs." 

R. W . A.:-" Received your Catalogue to
day, and consider it the best I have seen." 

R. B. M.:-" Machine to band, a.m bigbly 
pleased with it. '' 

J. A. s. :-" I have taken Eight First and 
One Second Prize with various patterns of 
yours." 
l ll~tsfl'trterl Cntnft>(l"" nf "" Tot> f~, 

lJ 'uod , Pte .. nuol :;()tJ .l l in intlll'e lJt:
:,;yn<, free jor .'>iJ.' • ..,tcuiiJH'• 

Harger Brothers, 
OCCAS I O N~ l r ... a u:. SETTLE' YORKS. ''' "' '"o•l•"•S•_.,.,, 

5, t ~ .. 'I A 1l I ,.5, 
S'L Z £.20 i< X I ~ INS. __ __:_ _____________ _ 
NURSE'S REGULATOR. 

Patent Applied for , N o. 5139. 

For :lllju~tinrr the I rons of all Engli!>h Pattern Rench Plane~. ~~ be 
e.asily fitted t~ any Smooth, Jack, o r Try Plane, without :rlterJttvn ° rons 

already in use. P rice 2s. each : post free, 2s. 3d. 
Pricl': Li.~ts free by post 011 nN>Iirntion t o Sule .Yalu rl, 

CHARLES NURSE and CO., 
PLANE lliAKE RS AND TOOL lliERCHANTS, 

182, W alworth Road, London, S.E. 
( Establ ished 1841.) 

PRL'IT&D AND PUBLIS HED BY CASSELL &; COl\tPa:-<Y, LnJITED, LA BELLE SAUVAGE, LO:O.'l>ON, E.C • 

• 
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