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A SUJUIER FITJIEXT FOR THE 
FII1EPLACE. • 
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as quickly as possible, so the quickest 
way is to ~et from o. timber yo.rd the 
wood ref}uircd, which in this case is 
not much. - - r--- --- -- ---------1 - - --

THE time has now come when means Fig. 1 gives an idea of the fitment 
and methods will be sought by which about to be descl'ibed. It consists of o. 

I I 

I ' 
the black, comfortless, unused tireplace shaped frame of enamelled wood sur-
may be embellished ot· hidden, and our rotmding a surface of Japanese matting 

I I 

I I 

shops will soon display the latest novel- from which project.s a shelf supported 
t ies to meet this demand. Amongst by a bracket. The width and height 

I I 
I I 

I I 

the many patterns and designs which of frame must of course depend upon 
will be shown, will be the new screens the space to be covered in, and should 

. 
I I 

I I 
or fitments which are intended to en- he measured exactly so that the frame ' I 

I 
I tirely enclose the theflace: they will may tit tightly and be self-supporting. 

be of more suhsta.ntia. make than the Having ascertained the size, cut two ~: : ~ printed cards. etc.1 generally used, being s trips the fu ll height and two stri,Ps 
made of wood, wtth shelves for plants the fu ll width from a so-called 1 m. . A\ I ' 

0 ~ I . , 
or china, and panels of J apanese mat- board 4 in. wide, one strip 6 in. wide 
ting, paper, plush, and other materials; the full width, and a piece for the shelf 

.--- ""' ----- -~~- -· $ 
' ' I ' 
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·- - - c:Jl ----- - - - -· 
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the wood work being enamelled in 1-! in. Ion~ by G in. wide, whilst the 
various light t ints, such as cream, bracket will require a piece 4 in. each 

Cl,_ 
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\ 
I I ' I I I I I • 

' 0 I LJ I e I ' • 
salmon, bird's-egg blue, etc. The con- way; th is is tbo wood required. The 
struction of these fitments being simple four -l in. strips are to form the shaped 

~. ' I 

' ' 
I I 

renders them a very suitable art icle for frmnc, and the ti in. piece is to fasten 
the amateur cabinet maker to try his at back to carry the shelf. To make 

I I 

- _\~- - - - - - - -
I 
• 

ba nd np6n, and when made there woulJ the frame it requires the corners to be 
be a place for them, not as is the case haJved, as shown in I!'ig. 4; before that 

------ -··- --......... V ' 
I L J ' 

• I • 
with most amatonrs' goolls, there being i!'; done the wood Rhould be planed and 
no u!le fot· them. 'l'hinkiug it may Flg. 2.-Shaped Frame for Fitment, as seen from the edges ~q uared. The wood being thus 

I 
I I 

be an acceptable novelty for some, I Back, shoWing Strip to support Bracket. prepared, lay one end across the other, 

propose tobriefty ~=~~====~~~=~~=====~~~~=~====~======~=~ as in F~. 3, at cle.scribe how one - right angle, and 
may b e made mark underneath 
quickly and eti'ectively. , • ,;;,;;»:s;:;.<:::~~;:;:::::: . .--····• ·H··· the board from B to c; 

Pine or Amer·ica n \\ -~ _.. "., •. _ . .,_._,u~.'.!-.,r ~'('> ...... ::.:·:: . ... ......... .- .,. - -<=-- ~:-. repeat tbis to the eight 
whit~ wood is the wootl ,i: ·-···"'//"':.';.:· .... -. ..- ,_,,.,,....... ..,,.,.,. ' _,-··-;.~.-···' . • ends. Then with a 
l'ef}tll red : packing cases gauge draw a line, A, at 
some might suggest, but exactly half the thick-
that depends upon the ness of the wood, so that 
amatem bein..,. n. "rrlut- when the half of each 
ton " for w01·k anrl de- t'-. ~ ' . end is cut away, the 
sirous of spending his i. ' \ two ends being placed 
edne~gy odnhw~rking ou

1
t \\\ \_ \ together will form the 

en.,s an rm:;es, roug 1 ·" : exact thickness of the 

amateur Hes to see , ~;;, \ Having care fu lly 
the re:mlt of his work , ,, ··-.:•/(\ marked the ends as 

,. 
----6-----,.. 

T.ig. 5. 
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Fill. 0, 6.- .Alttnattve Bracketa to aupport Flower Pot. Fig. 1.-Summer Fitment for Fireplace complete. 
Flg. 4.- Ba.lved Joint aet out, completed. 

.Bg.4. 

~. s.- ll&lved Joint aet out. 
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directed, place the bon.rd in bench screw up­
right and cut down as fa.r as t he cross line, 
taking ca.re that the saw does not deviate 
from the pencil line, then saw on the cross 
line till the ba.lf comes away, and then with 
a chisel remove inequalities and saw marks, 
that the two halved pieces may bed exactly. 
~ o'v tit the frame together, o.nd secure at 
e..1.ch corner by a brad just sufficient to hold 
the pieces together; rub a little whiting or 
chalk on face, which will enable the line to be 
more plA.inly seen, and also allow alterations 
in dra,ving, and set out the shaped line to 
be cut as in Fig. 2. It is better to fix the 
frame in position, and then trace out the 
shaped outline, than to draw on each piece 
:-;cparately, as it will better be seen where 
the line will pn.ss from one slip to another, 
n.nd thus ena.ble the workman to avoid the 
chance of the line not exactly following on. 
When the setting out is completed, the 
pieces may be knocked apart for conveni­
ence of handlin..,. whilst cutting. After the 
cutting out of the shapes is finished, well 
glass-pa.per the edges, keeping the face-edge 
sharp ; the frame can then be glued together 
and a few brads driven through corners, 
n.voiding bruising the wood 'vith the ham­
Jner. Whilst the glue is setting clean up 
the shelf, the top edge of which can be 
rounded or bevelled to take off the thick­
ness; also cut out the bracket and fix it to 
shelf by two screws passing through shelf 
into brack~t. Figs. 5 or 6, well sinking the 
heads. The curved lines nt top of frame in 
Fi"'. 1 are cut out with a V chisel. 
~Vhen the frame is fit for handling, give a 

final clean with fine paper, and stop cracks 
that may show in joints with wax: ; also 
cover screw heads in shelf with the same ; it 
is then ready for enamelling. Three thin 
coats should be given to obtain an equally 
flat and glossy surface. The Japanese mat­
ting, or other material that may have been 
chosen, is then to be tacked on at the back. 
The 6 in. strip of wood is then to be secured 
to the frame over the matting, at the height 
that may be thought best according to the 
proportion of frame, as in J:l'ig. 2, and long 
thin screws passed through that into shelf 
and brackets, Figs. 5 or 6, and o, Fig. 2. The 
summer fireplace fitment is then completed. 

NOTES FOR ELECTRO-PLA.TERS. 
BY GEORGE EDWINSON BONNEY. 

V .-8ILVEB ANODES- NICKEL ANODES-QOPPER 
ANODES-BRASS AND GERMAN SILVER A.Nom:s 
- A NTIMOlfY- AMPimB- AMMETEB OB AHJ>EaB­
HBT.ER. 

8_ilver .Anodes should be made of pure 
silver, sheet or ribbon, t in. in thickness 
well annealed. All that has been writte~ 
respecting gold anodes in the preceding 
Praragraph may be applied to silver anodes. 
The anode-plates may be suspended from 
the anode- rod by wires of pure silver or 
hooks of the same metaL Alloyed 1anodes 
even t.<? a small extent conta.minate th~ 
ba~h With copper, and the alloyed deposit 
pr~ents a dark tint instead of the beautiful 
wh1teness so much admired in electro- . 
deposited pure silver. The deposit is also 
hard and intt·actable under th e burnisher 

Nicke~ Anodes should be . made. of p~re 
rolled mckel plates, of a th1ckness suitable 
to the work in ha.nd. Small a.nodes for 
small operations should be thin, the thick­
ness incre~in~ with the superficial size of 
anode reqwred. Plates of cast nickel are 
always clumsy, because heavy and thick · 
they are also brittle and porous, whilst th~ 
pores are apt to contain impurities. Mr. A. 

• • 

Watt, author of "Electro-deposition : A P rac­
tical Treatise on the Electrolysis of M eta.l:-;i" 
states that he hns found "a considerab e 
percentage of loose carbon -graphite-in­
terspersed with badly- cast nickel. The 
advanta.ges claimed for rolled-nickel anodes 
over the cast metal are :-The constant and 
steady way in which they give off the 
metal ; they never become soft or fall to 
pieces while in the bath, as cast- nickel 
anodes do ; they may be light and thin 
to begin with (of course, being far less 
costly in consequence), and they last a 
very long time." The firm of :Messrs. H. 
Wiggin and Company, Birmin~ham, has a. 
good reputa.tion for best rolled-mckel anodes. 
Anodes of nickel may be suspended from 
strong hooks of coppet·, inserted in holes 
punched or drilled in the nickel pla.tes. 

Coz1per .Anodes should be made of electro­
deposited pure copper, well annealed. 'fhe 
cast-off plates or cylinders from a Daniell 
battery will do fairly well for anodes. 

Brass ancl Ge'rman Silver .Anodes should 
be made of an alloy corresponding with the 
composition of the solution in which they 
are used, and the desired deposit of metal. 
They should be well annealed before being 
used, and may be suspended from the anode­
rods by hooks, as directed for nickel anodes. 
F or information on the working of anodes, 
see Free Uyanide, Fne A cids, etc. 

.Antimony.- French, antimoine; Latin, 
stibiwn. Uhemical symbol, Sb. ; specific 
~ravity, 6'71 ; combining weight, 122; melt­
mg point, 800° Fah1·. ; electric conductivity, 
3·88. Electro- negative to all the well­
known, and most of the rare, metal::;; 
electro-positive to carbon, boron, tungsten, 
molybdenum, Yanadium, chromium, arsenic, 
phosphorus, selenium, iodine, bromine, chlo­
rine, fluorine, nitrogen, sul ph m , and oxygen. 
Antimony is a bright, bluish-white meta l, 
so brittle that .it may be powdered in a 
mortar, and is easily fusible. "It melts o.t 
450° (0.); rapidly q,.xidises if exposed to 
air when melted; and if heated more 
strongly, it takes fire and burns with o. 
white tiame, giving off fumes of antimony 
trioxide. Antimony is not attacked by 
dilute hydrochloric or sulphuric acids." 
(Roscoe.) It may be slowly dissolved in hot 
strong hydrochloric acid, and in hot con­
centrated sulphuric acid. Stron~ nitric acid 
attacks it and forms a white substance (in­
soluble in acids or water), to which has been 
given the name of antimonic acid-a pale, 
straw-coloured powder, soluble in solutions 
of potash or of ammonia . . Aqua regia dis­
solves antimony readily, and forms anti­
mony trichloride, otherwise known as butter 
of antimony. Antimony is a valuable metal, 
because it forms with. some other metals a 
number of useful alloys. With bismuth, 
copper, and tin, in certain proportions, it 
forms Britannia metal, best lewter, and 
Queen's metal; with lead an bismuth it 
forms stereotype metal; and with lead it 
forms type metal. I t is also an ingredient 
in a recipe for fusible metal. See Fusible 
M etal, etc. The electro-deposition of anti­
mony has received the attention of .Mr. 
Gore, who has obtained a series of most 
interesting results from his experiments. 
An account of these will be found in his 
treatise on "Electro-deposition " (Circle of 
Science Series). I am not aware that the 
deposition of this metal has been put to any 
useful purpose. 

.Ampere.-An ampere is an electrical unit 
of l!leasurem~nt, generally accept ed by 
English-speaking peoples. It is the u nit 
o~ current strength, or volume of force 
gtven by any electrical generator. I ts 

meaning may be learned by comparison with 
other units uf mc..'lsurement. For instance, 
in trades where the foot rule is used, the 
inch is a unit of measurement of surfaces. 
Where steam engines are used, we speak 
of pounds as a unit in estimating the pres­
sure of steam; and horse-power as a unit in 
estimating the work done by steam working 
through a steam engine. Where ·water is 
used as a motive power, we speak of its 
pressure or ''head" as me.'l.Sured by foot­
tons; and its volume by square inches, or 
gallons per minute. In dealing with the 
measurc:nent of electric force, neither the 
foot-rule nor the spring-pressure gauge can 
be used as instruments of measurement, so 
electricians have had to invent a new set of 
instruments, and new names for the units 
or divisions marked on them. The ampere 
is a work unit, telling of work done, and 
is calculated on the known po\ver of electric 
force to do the chemical work of decompo­
sition; that is, the work of breaking up 
chemical compounds when the current is 
passed through their solutions. "An ampere 

·Is that quantity of electric force which 
liberates ·o00158 of a grain of hydrogen in 
one second. This is equal to one grain in 
6,338 seconds." In the same time it will 
liberate the grain-equivalent of any. other 
element-that is to say, of zinc, 32"5 · of 
copper, 31"7 ; or of silver, 108 grains. "l'or 
o.ll practical purposes, this means 18"5 grains 
of zinc per hour." Professor Thompson 
estimates the following de:posits of metal 
to be done by one a.mpere m one hour :­
Nickel, 1"090 grammes ; copper, 1"1739 
grammes; gold, 2'441 grammes ; silver, 
4'025 grammes. These figures will repre­
sent neady in English grains :-Nickel, 
16'058; copper 18"115 ; ~old, 37"669; silver, 
62"106. The cl grain-eqUlvalent " on which 
these calculations are based is the electrical 
equivalent of each metal; and this differs 
in some instances from the chemical equi­
va.lent, or atomic weight of the same metal. 
For further information on this subject, see 
notes on .Atomic Weight, Combining W eigM, 
E9_3.tivalents, Valency, etc. 

The ampere is also defined as ''that quan­
tity of electricity obtained from an electro­
motive force of one volt passing through a 
resistance of one ohm." If we can deter­
mine by measurements the electl'O-motive 
force of an electrical generator, and also 
the total resistances of the electrical circuit, 
then by dividing the total electro-motive 
force of the current by the total resistances 
of the circuit, we obtain the value or strength 
of the current in amperes. See note on 
Ohm's Law. 

A mmeter or .Ampere-1neter. - An instru­
ment for measuring the strength of an 
elect ric current in amperes. Various forms 
of these instruments are made and sold. 
In one form, the instrument is like a galva­
nometer furnished with a coil of thick wire 
surrounding a. steel permanent ma~net. In 
all other particulars it is made like a gal­
vanometer, but the divisions on the dial are 
graduated and marked to represent amperes. 
In another form, the instrument is made to 
work out the principle or law that a perma­
nent magnet, being free to move, will place 
itself across the path of an electric current 
passing through a conductor near to the 
magnet. The conductor in this instrument . 
is a broad strip of sheet copper. A magne­
tised steel needle is suspended vertically on 
a nicely-adjusted axis close to the conductor, 
and a pointer of aluminium, or some light 
substa.nce1 is also fastened to the. needle, or 
on its ax1s. The needle is deflected out of 
its vertical position by the influence of the 
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·current passing through the conductor, and 
thesedeflectionsare governed by the strength 
of the current passing through the instru­
ment. These two forms of ammeter cannot 
be relied upon to give exact readings for 
any length of time, because of the tendency 
on the part of so-called permanent magnets 
to lose a v:-~rt of their magnetism, and thus 
be less mfluenced by the electric current 

passing through 
the instnm1ent. 
It is therefore 
necessary to fre­
quently readjust 
and calibrate the 
readinO's by an 
electroiytic am­
meter. 

• 
Fig. 2.- Small Electro-Mag. 

neticPendulumAmmete:r: 
Lower half of Dial re­
moved to show Magnet 
and Pendulum. 

Another form 
of ammeter is 
constructed to 
make use of the 
well-known pro­
pertyof soft pure 
uon to become an 

electro-magnet when wound with an in­
sulated conductor carrying a current of 
electricity. A piece of soft bar iron is 
bent to horse-shoe form, and wound with 
thick copper wire, insulated or covered 
with silk or cotton. A small pendulum of 
soft iron is suspended bP.tween the poles of 
the magnet, and a pointer is connected to 
the staJf or axis. Tlie bob of the pendulum 
is drawn toward the ends of the magnet 
poles in pro.Portion to the strength of the 
current -passmg through the magnet coils; 
and the pointer sho,vs on a dial the move­
ments of the pendulum. The main objection 
to this form is found in the fact that much 
of the current must be absorbed i n doing 
electro-ma~netic work and in heating the 
cqils, thus mcreasing the total resistance of 
the circuit. The same may be said of those 
instruments in which solenoids (i.e., hollow 

electro-mag-
· Cc , netic cores) 

are employed 
to draw in a 
movable iron 
core attached 
~o multiply-

,. 
o - N 

B 

0 
c 

Fig. 3.-Working Parts of Vertical 
.Magnetic Needle Ammeter : B, 
Balancing Screw ; o, Copper 
Strtp ; P, Pointer ; N, Magnetic 
Needle ; B, Scale. 

mKgear. 
Electroly­

tic amme­
ters, or mea­
surers of 
electric cur-
rent, are con­
structed to 
make use of 
the Jaw al­
ready given 
in the note 
on Amperes 
-i.e., the 
known abil­
ity of the 
current to do 

a. certain quantity of chemical work in a 
given time. In some forms of this instru­
ment, two metal plates are suspended 
from a delicately- balanced beam in a 

l standard solution of the metal composing 
th~) plates. The current to be mea­
sured, or a known part of it, is made to 
pass through this solution, and do electro-

1 lytic work by dissolving the metal off one 
i plate and depositing it on the other. As 

one plate gets light and the other heavy 
~ tb.e . balance of the beam is disturbed, and 

it tdts. toward. th.e heavy plate, just when 
& oor~m quant1ty of current hns passed and 

' ione tts quota. of work. This tilting action 

of the beam is made to reverse the direction 
of the current at the same time as it moves 
gear to register its action ; and in this way 
the work goes on in the opposite direction 
until the light plate has been weighted by 
deposited metal. The total work done in 
a given time can therefore be reckoned up 
and calculated, and the calculation will show' 
the number of amperes employed during 
that time. The imperfections found in this 
instrument are due to friction of gearing, 
not always constant, and to alteration of the 
electrolyte, consequent upon changes of tem­
perature and evaporation of solution. There 
are not, therefore, any perfect ammeters 
made; but perhap:> the best of the electro­
lytic ammeters may be regarded, after all, 
more perfect meastu·ers of electricity than 
the best gas-meters are measurers of gas. 

All ammeters have to be calibrated, and 
their marks adjusted by reference to electro­
lytic work done in a depositing cell. The 
method advocated by Mr. S. Bottone, in his 
book on "Electrical Instrument .Making," 
is as follows :-Procure a generator of electric 
current calculated to furnish the necessary 
strength of current ; then prepare a strong 
solution of sulphate of copper, slightly acidu­
lated with sulphuric acid; also two plates of 
thin sheet copper, at least six inches square. 
Weigh the copper plate intended to receive 
the deposit in a balance capable of weighing 
to the lOOthofagra.in,andnote down the exact 
weight. Place the two plates in the deposit­
ing solution, with the instrqment to be 
graded in circuit with the work and gene­
rator. Allow the work to go on for exactly 
an hour ; then take out the weighed copper 
plate, wash it in hot water, and dry perfectly 
without rubbing; again weigh the plate, 
and note exactly how much copper it has 
gained. If it has gained 18 ·35 grains, then 
the current passing through the solution and 
ammeter measured exactly one ampere, and 
the plates must be restored to exactly their 
former position. If the plate has not gained 
this wetght of copper, the two plates must 
be put closer together ; if nwre, they must 
be placed further apart, and the experiment 
repeated until the right quantity of copper 
has been deposited in the hour. Then the 
instrument must be disconnected, and the 
pointer of the instrument must be allowed 
to fall back to a zero-mark on the indicat-ing 
dial. Aooain connect all up, and mark the 
part of the dial to which the pointer p0ints 
as one ampere. The greatest care must be 
taken to maintain all the conditions of the 
room and apparatus as they are at the end 
of tb,is first test. Then increase the current 
so as to deposit 36·7o grains in an hour, and 
mark the deflection of the pointer two 
amperes. All the other degrees required 
on the dial may be got in a similar manner. 
Daniell cells of quart capacity will furnish a 
constant generator, and the number of cells 
will depend upon the required strength of 
current, each cell being connected in parallel 
with the work, not in series. 

(To be contimted.) 
••• 

A FOLDING CHAIR FOR HALL OR 
GA.ltDEN. 

BY J. H. MOODY. 

lNTBODUOTION- PECULIARITIES OF CHAIR-PRO­
BABLE DATE OF TYPE- CONVERSION AND 
A DAPTATION OF FORM- M ATERIAL-PIECES 
REQUIRED-CUTTING MORTISED BARS- PUT­
TING FRAMES T OGETHER- FIRST FRAME­
SECONl> FRAltE-SEAT AND SEAT PIECES­
BACK PIECE-KNOBS-FrNISHING. 

THE several kinds of folding seat to be met 
with nowadays are all so good that it is a 

difficult matter to pronounce any one among 
them to be the best, and in submitting the 
accompanying design I am somewhat exer­
cised, because I do not feel assurance 
enough to proclaim the chair wbich is the 
subject of my article to be a better one 
than those rendered fami liar to us by the 
dea.ler in cheal'> furniture ; but if I do not 
assert that al others are failures, or if l 
do not say that to obtain a better one than 
ours were beyond the bounds of possibility, 
I am still confident in declaring that the 
one I describe is distinguished by a sim­
plicity of construction that will attract the 
worker, whoever he may be. 

Very frequently it so happens that we 
·come in contact with persons who feel dis­
incJined to exert theit· mental faculties in 
giving shape to original ideas, and there are 
aiso many who are too cautions to tread out 
of the beaten track. 'l'here are, however, a 
few who bravely venture on notions of their 
own, and to those I would say that they 
will find it a good plan to make mental 
notes of every worthy suggestion tbat passes 
within range of their observation. A store of 
information thus accumulated is worth a 
great deal when occasion arises for its a.ppli­
cation, and the assistance that may be ex­
tracted from that source is of such practical 
value, that I make no doubt it was never 
rejected by our most eminent inventors. 
For the cautious ones, however, whose fal­
tering progress is like an infant's tottering 
footsteps, I desire to provide every assist­
ance; theit· trepidation will not allow them 
to quit leading-strings, and it is for their 
guidance I have written t his article. These 
prefatory remarks are patent to all as they 
acquire experience, and the argument I 
wish to advance is simply that the so-called 
spontaneity of invention is neither more nor 
less than the outcome of a system of observa­
tion such as we advocate co-operating with 
ingenuity. Amidst all this theorising, I 
fancy that I hear someone say-" Why 
not buy the seat that is wanted '~ Surely, 
from among the many that are to be met 
with in shops, one could be found wherein 
reposed all the virtues a folding chair should 
possess; all labour would thereby be spared." 
But I who aspire to proficiency m the 
mystery of carpentry, give answer that " I 
will have none of them." My aspirations 
accordingly tend toward making for my­
self the seat I require, and I direct my 
ener~ies to devise one.,. both strong and 
steady, to be useful aliKe in the studio or 
in the garden, yet withal so tractable as 
to readily fold up into a small compass. 

It is true I could find the comfort I 
desire were I to borrow a chair from t he 
house, but my hardihood would experience 
a check if confronted. by an indignant house­
wife objecting to the denudation, or perhaps 
fearful for her furniture, lest adverse weather 
should arise; consequently I hesitate to 
adopt those means for securing my ease, 
for never shall it be said that I at any 
time deserved the displeasure of t he good 
lady of the household. No ! perish the 
thought. My aim is, and always shall be, 
to conciliate and not to vex that mind which 
is so severely adjusted to ideas of neatness 
and order. Moreover, I have my o.wri 
" den " to repair to, from whence · ha.v·e 
issued so many 'dainty brackets and im­
posing overma.ntel~ .. bes~de .other . artic.les 
for ornament· or utthty, every .6ne of whtch 
was especially intended w gladden the good 
dame's eyes ; there I indUlge in litter to 
my heart's content for the offence is con­
doned ; there, in solitude, I am accustoxyed 
to arrange my plans for work. Perhaps I 
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time, or at least we had better proceed get out ten pieces, and cut them at both 
t systematically, and fit the lower piece with ends to agree with the angle that the opened 
• ·bars fi rst ; then occurs the interlacing or frames present. Each· piece must be bored 

crossing of the bars which engages the two with a couple of boles from side to side, and 
frames, and that being ·accomplished we the places for these can be best indicated by 
may attach the top piece and glue all up. I ruling lines at ! in. to right of centre, and 
mll just mention that unless the interla~fi also at t in. from their left-band edges, 

the seat in order to ease the projecting ends 
that hinder · we may then replace the seat 
and secure the rods, of course not forgetting 
the countersinking. 

• 

• 

is done with deliberation the amateur · across their faces as they lie. 
be in an awkward muddle. The proper re- We will suppose that the boring of the seat 
lative positions of bars and also of arm and pieces is completed, and that we have main­
~ottom pieces must be rigidly preserved; for l tained intact t~eir arrangement, but they 
mstance, the first bar of the frame we last ; must be altered m order to get the seat ready 
made will be inserted behind the first bar I to fix. To that end, therefore, we will reverse 
of the other frame, and if I repeat that the I the position of piece No. 2, but still keep the 
top piece of the frame we first constructed hole near its centre in a line behind the 
'"ill be the left arm of the completed chair, corresponding hole of No. 1,? No. 3 will not 
it will go a long 'vay to prevent confusion. j be disturbed, but No. 4 wiu be reversed, so 

• 
I 
I 

I 

I 
I 

• 
I 
I 

FJ.g. 6. 

Fig. 4. 

• 

• 

The back piece of ·necessity is separate, 
. and is of inch stuff; it may be plain or 
carved according to the design that is 
chosen. It is cut away in two pla-ces to 
slip on to the back ends of the arm piec~ 
which are also cut with laps to receive it 
(Fig. 7.) 

There are now certain items of extraneous 
ornaments (see Fi~. 4) to provide for in the I 
larger knobs which form the terminals 
attached to the arm pieces, and the smaller 
knobs or plugs, which serve to hide the ends 
of the rods at the junction of the seat and 
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c 0 Fig. 6. 

Fig. 3.-Section showing Disposi­
tion of Seat Pieces during Closing 
Ope.ration. 

Fig. 4.- Detalls of Knob, and Sec­
tion of Arm Piece (A) and Section 
of Bottom Piece (B). 

Fig. 5.-Arrangement or· Arm and 
Bottom Pieces for· llrlortising: A, 
Right Arm Piece; B1 Left Bottom 
Piece ; C, Lett Arm Piece ; D, 
Right Bottom Piece. 

F.tg. G.-Arrangement of Seat Pieces 
in rea,diness for Fixing. 

Fig. 7.-llrlethod of Attaching Seat 
to Arm Pieces. 
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vi~:{ ~~e:e ~ th~ bs.rs att ~~g. 3 a~:_ ~ro- · al~o will Nos. 6, 8, and 10. The seat pieces I bars ; these last a.re to fix into the counter-
h . n re connec e tw~ u<W.Les, w1ll then be arranged as Fig. 6, and while 1 sinking · there is also a piece of l-in stuff 

~· ereforer!hes~ft)les 
11 

whenhplaced m a con- they are in .that condition we will pass one to form~ finish for the front, and whlch is 
~uo.us e a ow t e pa..'3Sage of a of the iron rods through the centre holes. fixed to the first seat piece. 
~he ~~~t ~do~h the whol_e hf the ten bars; We ID:USt not omit to .countersink the two Lastly, we will deliberate u~_n the quality 
countersuenk rath day, rlft adhvantage,_ be end pteces before we nvet or. screw on nuts. of treatment which is to qu.a.Iify the crude-
r er eep Y ~r t e re_cep~10n If the work has been properly done we . ness of white wood, and which will be the 
~ ~J~;s~e'~hel! for screwmg or r1vetmg, s~ll find th~ projecting ~n~s of the. seat conclusion of our labours. We are offered 

The fram b · · will drop eastly and exactly mto ·the mter- two methods to choose from · first we have 

1 
. "'" . h. hes emg_ rea:<Iy for tbehe seat, the vals in either frame ; the holes in seat pieces heard of wonders achieved with the enamel 

1J...;el:l w tc compnse 1t mav prepared d b · ill al d b · · · · l'hey a to be th, hl kn · 1 an ars w so agree an e contmuous. pamt to be obtamed of vanous makers, 
ba . re . e same t c ~s as the We prove all this by placin~ the seat with severally, and all of which are proclaimed 
~:~d~nd ~~euf length may be a.rnved at by the bored end of its first ptece in front of as the ~t by their proprietors, and there 
~li ~~~~! ed ram.estai~n at ht~e req~~ed the first bar supporting the right arm, and comes to our mind's eL!: presentment of 
1 · t . ' bl m~ mg t ~ pos1t1on with the other end resting on the ftrSt bar · how handsome our c · would look if 
~;.ra%,~ ~h: ~o~~ecesF~gethfr. I ha_ve of the opp~site frame. We ~~ht nowt<;> be coyered with a coot of one of those paints 
I'!Elat ·~\ _ h Id t ~ 1 Ig. 3,h or a 12-m. able to shp our two remammg rods nght m1xed to a neutral tint, say_ salmon gr~n , 
I! IJ&.r~cr~mthe L~rs fro esstlt ~refhef the t~ough_the holes in seat pieces and bars on grey, or blue grey; but this hint ls only 
•>ne rside to the h m le 0& 0 e on et~her stde, and before we ~asten them we thrown .out on the supposition that we have 
be filet a.ccordin«;p, 0~ 0~ tl}e fitd erh should will test whether t he ~pemn_g_ anq closing wo~ked to a plain de&~P.L · . If, however, t~e 
aea.t pit:ecs musftJ'e cut l~i ~a b n 20t. a t Wour of the seat are effected W1th f~ility; if not we destgn we have ado~ i8 .m any wa"f flond. 

. 4 m. Y m. e must take out the rods ~~m, and remove there a.re sundry clever combinations of 
, . 

• 

-
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stain and J?Olish which may be used and 
which likeWlse will contribute greatly to the 
good appearance of our work. 

In conclusion, I would observe that the 
procedure of manufacture is identical in 
both the curved and the strength designs ; 
but those who are unprepared with bending 
appliances had better adopt the straight 
work unless they like to undertake the 
labour of sawing out. However, our chair­
maker must measure well his resources 
before commencing, for when precipitancy 
lands one in failure, the position is quite as 
ridiculous to my mind as when hesitancy 
deposits one "between two stools." 

"TIPS" FOR TYROS. 
BY OPIFEX. 

UsEFUL INDIARUBBER CEMENT. 

OLD tobacco pouches, etc., if made .of non­
vulcanised indiarubber, may be dissolved 
in chloroform benzine, etc. Cut the rubber 
into thin strips, and put into a stoppered 
bottle then add the solvent ; let it stand 
till the rubber swells, add a little more 
solvent, and shake up well ; the stren~th 
ma.y be regulated by adding either m­
gredient; the proper consistency is like that 
of thick treacle. 

This is a most useful cement for many 
purposes, and will join leather straps, fasten 
on soles on tennis shoes, etc. · it is also a 
capital cement for paper, cardboard, cloth, 
mending books, etc., and one of its chief 
recommendations is cleanliness, as it will 
cleanse by being smeared upon the most 
·delicate paper and rubbed off when dry. 

CEMENT FOR LATHE WoRK. 

The cement used for fastening on the 
rubber tires on cycles is a most useful 
article in the workshop, especially for lathe 
work ; the 'vriter has often joined two flat 
surfaces with the cement when making 
special wood chucks, etc., and finds that a 
perfect joint which will stand "anything" is 
the result. 

Heat and coat both surfaces with the 
cement, and allow it to cool under consider· 
.able pressure. 

IMITATION OF GROUND GLASS. 

It is often desirioble to muff a window in 
order, either to shut out aa objectionable 
1'iew, or to prevent outsiders seeing into a 
room. 

The usual way is to " dab'' the ~lass with 
the end of a paint brush and wh1te paint ; 
this is certainly effectual, but not artistic. 

We recommend the following : Make a 
lump of ordinary putty, i.e., whiting and 
linseed oil, about the slZe of an egg, mix it 
rather drier than for glazing ; then add half 
the bulk of fresh white lead, and about a 
t easpoonful of gold size.· If it is too wet, i.e., 
if it sticks to the fingers, add a little more 
whiting, and work t he whole well, until,it is 
perfectly " smooth." 

Roll into a ball and apply by pressing 
upon the glass, which should be thoroughly 
cleaned first. In this way a good imitation 
0f ground glass is procured, which may be 
ornamented when dry by using a stencil 
made of strong paper, in which any simple 
pattern is cut, e.,g., a. fleur de lis, or other de­
vice according to taste ; or a line may be 
taken out about an eighth of an inch wide, 
and an inch from the edge of each pane, 
with a device at the ·corners, the centre 
pqrtions ~eing,'' powdered " with the fleur de 
lis, et~ ; a. thin coat of very clear varnish 

• • 

will then protect the muffing from becoming 
scratched. 

If it is desired to imitate tinted ground 
glass, us~ any of Aspinall's enamels instead 
of gold SlZe, as above. 

JAPANESE MOTIVES FOR FRET CUT· 
TING, STENCILS, AND SDULAR 

PURPOSES. 
fllustrated from Native Books. 

BY J. W. GLEESON-WHITE. 

I.- OF Bnm FoRMS. 

To all who are familiar with the silk-sewn 
flexible volumes of Japanese origin, that 
when opened reveal such a. marvellous 
wealth of suggestions for decoration, the 
first sw·prise at the fecundity of invention, 
and almost limitless variety of ideas dis­
played by those born decoratorsl in no way 
diminishes with increased know edge. The 
more thoroughly one investigates even the 
pop.ular volumes (that have been obtainable 
in England for trifling sums, at the principal 
Oriental warehouses, for the past few year::;), 
the more the wonder grows, first, that such 
novel discoveries in decoration could be 
possible at this stage of our art-history, and 
still more that so little of this splendid 
material has been welcomed by our de-

• s1gners. 
That Japanese art has been ~he fashion­

able tendency in decoration of recent years, 
that hundreds of designs purporting to be 
based upon it have flooded our markets, is 
patent enough; but to those who really try 
to grasp the principles of its construction, 
who realise how thoroughly the instinct of 
the native artist adapted his ideas, with 
subtle changes according to the mood of 
the worker or the ob.ject he was decorating; 
the entirely mechamcal imitation of a few 
details hardly proves that a paraphrase of 
the real art of the Oriental artist has been 
even attempted, but that just a few evi­
nPntly characteristic touches Of the lowest 
class of ornament have caught the popular 
taste, and satisfied both those who produce 
and those who buy. 

The J apanese books more usually met 
with in England are reprints of H okusai's 
sketches and Battei's bird and flower deco­
rations, with similar volumes of pictorial 
designs ; and a few volumes that, like Owen 
J ones' " Grammar of Ornament," are com­
posed of patterns rather than pictures. The 
latter class are especially valuable to all 
decorators, whether those who design, or 
those whose handiwork carries the idea 
into execution. Not only do these volumes 
reveal thousands of beautiful patterns to be 
copied literally for borderings, diapers, and 
panels, t~[ are teeming with suggestive­
ness for who can take a hint. It is a 
simple fact to say that one pf these pam­
phlets, studied carefully, might supply a 
desi~er with motives year after year~ and 
yet fail to be exhausted. I myself know of 
a case where one single page of ornament 
.from, l?erha?tii the most superb specimen 
of therr s · that is to be found at 
South Kensington, has supplied a clever 
decorative artist with ideas for years past. 
But it is not given to all to take a hint, and 
there are excellent workmen who may be 
trusted to carry out a given • design accu­
rately and faithfullY, but give them an inch 
of design for motive, and ask them to evolve 
from it a consistent plan for the decoration 
of the wllole thing to be ornamented, 
whether a. six-inch tile or the interior of a. • 

theatre, and they would be at a loss at 
once. 

One of the comic papers started a joke of 
a certain architect who said be could re­
construct a whole cathedral from a broken 
piece of its floor tiling, and this pleasantry 
has been often repeated. Yet it is certain 
that a design based upon one definite piece 
of work, ~:~,nd consistently evolved in keeping, 
would probably yield a more satisfactory 
result than a medley of accurately copied 
details from a hundred sources dovetailed 
and fitted to~ether. 

Too often m modern English decoration 
-supposed to be of true Japanese character 
- the only idea the decorator has grasped 
appears to be the half-truth, that Japanese 
ornament is not symmetrical. That 1t doe11 
not rigidly repeat on one-half of its design 
the facsimile of the other is, of cour:-c, 
true, but symmetry is not always a merely 
precise balance of parts. Gothic architects 
showed that a harmonious whole could be 
obtained by other ways than the classic: 
repetition of each detail, where, as in au 
Italian fac;ade, one side of its centre ·was a 
perfect counterpart of the other. 

Starting with this idea of the J apane~e 
hatred of symmetry-an entirely erroneons 
one-any haphazard of odds and ends of 
ornament, always provided it was diagonal 
or one-sided, has been called J~panese, atlll 
the name has become hopelessly vulgari~ed, 
and made certain of 'its achievements ma•·­
vels of decorative depravity, monstrosities 
of ornamental crime. 

This symmetry of unequal parts is one of 
the triumphs of Japanese design; if yon 
study a panel by a good artist (for be it 
humbly said, all J apan was not decorated 
by one artist, and bad taste, although ran:t· 
than in England, has occasionally founJ 
utterance in Jaran), one who is master of 
his craft, you will tind that, although the 
disposition of the parts is not always upon 
a geometrical basis, that not a few of tile 
wildest and most unfettered designs resol"e 
themselves into certain regular patterns, on 
the skeleton of which the ornament hus 
been elaborated. 

But of those quite contrary to the spirit 
which governs Europenn symmetrica.l orna­
ment, you will find a balance of parts-a 
mass of design on one side is set against a 
small group or a few dots of ornament on 
the other. The Japanese appear to have 
studied nature thoroughly, for in it, although 
details are frequently of exact symmetry, 
yet the dispos1tion of groups of them is 
rarely, if ever, so, and this apparently un­
conscious arrangement is no mere illustra­
tion of what has been quaintly termed the 
glorious gospel of haphazard, but the result 
of a hi~her sense of beauty than mere 
arithmetteal balance can yield. 

Better mechanical imitation of another 
nation's art than such folly as attempting 
to modify it before even the rudiments of 
its laws aro known; but if, on the otbet· 
hand, you patiently study and follow out 
the Japanese artist's line of thought, anfl 
realise his very systematic method. that 
produces results as free and unfettered as 
Nature's own decoration, then the foolish 
absurdities-such as the cheap fire-stove 
ornaments, the h ideous dinner services, and 
advertising placards that pretend to be in 
J apanese style, and cause the name to be a 
synonym for vulgarity and worthlessness-­
will quickly be replaced by better things. 

But as the pages of WORK, wide though 
its programme be, can hardly be devoted to 
the discussion of Japanese art in the ab­
stra.ct, I propose here to reproduce a. few 

• 
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suggestive desi~s for everyday ornament 
t hat are original Japanese. Among a hun­
dred volumes I have collected from time to 
time, as opportunity offered, there are only 
two that appear to be designed actually for 
fret cutting; butinothers-especiallya series 
of designs reproduced (by order of the 
.Japanese Government) from existing ex­
:tmples of old embroideries-there are not a 
few that are from appliq-ue work, and the 
difference between sewmg on a self.coloured 
ground portions of another coloured mate­
rial to form the pattern, and cutting holes 
out of a piece of wood for the same purpose, 
is not very great, for of these designs there 
are many that, without modification of their 
detail, may be used for fret cutting or sten­
cilling. 

Of the enormous mass of sug~estive ma­
terial in this century of volumes, 1t is curious 
to observe how few bear adapting. For 
the purpose they were designed they are 
supremely fit, but once attempt to modify 
them for foreign purposes, and you lose 
half their charm. By this feature the native 
artist proves his knowledge of one of the 
most important principles of true design, if 
indeed 1t be not the very first, namely, the 
perfect grasp of the properties and limits 
of the material, so that he thinks out his 
idea in stone, metal, woven fabric, whatever 
it may be; emphasising the peculiar quali­
ties of his material ; knowing that stone is 
brittle in delicate open trace~·ies {. that iron 
is capable of infinite curves and sender pro­
jections; that the threads of a fabric will 
display themselves, howe,·er you try to 
hide them, and so on. Thus he misses a 
fntal fault of inartistic modern ornament, 
where wrought iron is parodied by cast, 
where fabrics try to look like painted deco­
mtion, and where one material apes another 
instead of being employed in the most 
natural way to obtain the result. 

For if a pattern can be used on stone 
carving, textile fabric, and applied painting 
with equal effect, it must needs be either of 
E::xtreme simplicity, or at best only a pass­
able substitute in each of its applications 
for a more genuine design, whereby the 
material itself would be really decorated. 

Probably this failure to realise the perfect 
unity of design and material is responsible 
for many a failure in the attempts at "orna­
ment in the Japanese style." As one who 
has often tried and failed, I can speak 
knowingly a nd feelingly of the unsatisfac­
tory effect of a beautiful idea., expressed in 
!iubstances that compel a modification of 
its details. Jl'or example : a. lacquer pat­
tern does not come well if cut in fret work, 
a textile pattern is poor on the fiat rigidity 
0f a. tile. But apart from this, even when 
the material to be embellished is similar, 
the European craftsman often betrays him­
;.;elf in carefully precise finish of some little 
nigglin~ bit of detail, left with the careless 
~u~~estlveness of a sketch in the native 
0riginal ; or else by adding European 
features that ill accord with the spint of 
the Eastern art. 

In these papers, therefore, I propose to 
let Javan speak for itself, and ofl'er not my 
idea of the art of the Rising Sun but the 
de!iigns themselves, traced roughly, but 
t;orrectly, from the actual books. The 
volumes at my side teem with (doubtless) 
wegoa.nt sentences of advice and descrip­
tit.~n, but my knowledge of the Japanese 
language is limited to painfully and pilu­
low~ly minute acquai ntance with a few odd 
word& ; 80 all the comment of the Eastern 
arti.it must be left untouched. But the 
<.le~~iana speak :>lai.nly and unmistakably to 

-

all who care to hear, in the universal lan­
guage understanded of all peoples, the pic­
ture tongue, that which, before Volapuk 
raised its hideous standard, was an open 
secret to all the world, and united again the 
tribes dispersed at the 'l'ower of Babel. 

F ortunately for the accomplishment of 
my purpose it is that so few of the tens of 
thousands of suggestions here close at hand 
are related to either of the subjects that 
head this paper ; or, to put it more cor­
rectly, are capable of use untouched as they 
stand in those branches of workmanship. The 
gorgeous wealth of subjects in one of these 
little tomes makes 0 wen J ones' "Grammar 
of Ornament " a poor thing in comparison, 
and the richest museums of European art 
mere hackneyed repetitions of a few wearied 
motives, when set against the immense fer­
tility of these Eastern fancies. For they 
hold not only the splendour of the East, but 
at least the prototypes of all theW est regard 
dear. Here is the Greek fret, the Gothic 
diaper, the Celtic knotwork, and the Re­
naissance arabesque. If I piled up all the 
flattering adjectives of Murray's stupendous 
dictionary itself in praise qf these things, 
they would be hardly exaggerated. For 
conventional ornament and natural devices 
modified within decorative limits, those 
who do not hold J apan the most fecund and 
wealthy, simply thereby prove their igno­
rance of her stores. To any lover of ~sthetic 
design (and restbeticism, remember, is pure 
beauty in its first significance), the contrast 
between the wearisome iteration of the few 
forms that the West borrowed so early 
from the East, that we style them Euro­
pean, and the source of these fancies-be 
1t India, Persia, or, last and greatest, Japan 
-is like comparing an illustrated encyclo­
predia with the book of nature itself. 

It must, in justice, be said, that only a 
portion of all this store is available for 
adaptation to English needs ; once modified 
to snit our conventional shapes, it has a 
knack of losing no small part of its charm. 
Reproduced exaetly, it is sumptuous and 
perfect, harmonising well with many schools 
of art, but distorted to come nearer the 
canons of the other school, it resents the 
attempt, and hopeless vulgarity is too often 
the result. For example : at a recent exhi­
bition there was a mantelpiece of marble 
and stonework, in Gothic style, evidently a 
commission to a Japanese artist, who bad 
patiently endeavoured to grasp the main 
features of English Gothic and infuse 
Japanese spirit into the details. The 
pomted arch lost its mouldings, natural 
branches of bamboo replacing them ; panels 
of peach blossom tried to go well under 
Gothic ((anopies, but it is needless to recall 
each detail, as the well-meant attempt was 
a failure. Yet it is almost certain that 
Japanese panels, or rich native stufi's, could 
be employed 'Without altemtion in the choir 
of an English cathedral with much less 
sense of unfitness than the Brummagem 
metal work and floor-cloth-looking tiles of 
the most "correct" church furnishers. 

But I have said too much in theory, let 
us go on to practice. Out of the books I 
named above are two intended, beyond 
doubt, for pierced-wood work A and here for 
the first tnne the J apanese tertility seems 
to fail. There are about a dozen good ones 
which I have copied here, but in fairness it 
must be said the others are comparatively 
poor. This is owing chiefly, I take it, to 
the fact that, as a. rule, in Japan fret work 
receives the final labour of carving ; and 
also that these two hagpen to be the only 
books of wood design I have been able to 

secure. The details of the cut-out panels 
used in the lattice-work screens now fn.:ely 
imported, show that this paucity of material 
for fret-work pattern is a mere accident of 
my collection, and not the result of poverty 
in that school of design. But in the em­
broidery books are so many designs, in­
tended, no doubt, for cut-out pieces of 
cloth, that are so perfectly of the character 
of fret work, that they cannot, I feel sure, 
be picked out amongst those given by any 
but an expert in fret design. Having :t 
certain claim to that title myself, I own at 
once they are precisely the same to me, and 
when my memory of the actual source from 
which I traced them fails, I shall be unable 

· without reference to the volumes to pick 
out the wood from the cut-out cloth de-

• s1gns. 
This appears to be against the theory of 

design advanced in the opening paragraphs, 
but only appears to conflict with that VIew. 
It shows to me, rather, how clear to the 
artist was the true likeness between art and 
material, whether it be with a saw leaving 
the holes to supply the pattern, or with 
scissors, putting the pieces cut out to a new 
ground to form the design. 

And this leads the way directly to the 
question of fret desi~, viewed from an 
abstract standpoint, smgularly disregarded 
by modern publishers, designers (mea culpa), 
and fret workers generally. 

A great authority- Mr. Ruskin-has said, 
that all fret-work ornament should show the 
design by tl£e pa'rts cut away, not by the 
part left after cutting. Whether this is an 
mfiexible rule of good taste in fret work 
I should not c:lre to decide ; because, if 
it be indeed a fundamental axiom, at one 
fell swoop the million designs in the market 
are condemned. Forl of the great nrmy, 
not one in a hundrea thousand is designed 
upon that principle. 

However the verdict may be, there is no 
doubt that Mr . .Ruskin's advice is sound, 
and worth following. We nineteenth cen­
tury people have a power of holding dia­
metrically opposite opinions with a bland 
severity that would paralyse the strict 
partisans of earlier epochs. The gospel 
according to Darwin and Genesis (as the 
author of " Obiter Dicta" wittily puts it), 
Socialism and 'l.'oryism, Wngner and the 
Savoy operas, with dozens of other parallel 
cases, come at once to mind in support of 
this argument. Consequently, let us believe 
Mr. Ruskin, and if we cannot discard the 
more popular faith, let us remember that 
even th~ great critic himself is fallible, 
and can be quoted with contradictory forco 
bl those who delight in seekin~ the fla,vs 
o a great man, and love his failings, sincu 
they are then in touch with him, rather 
than his merits, which are transcendentally 
above them. 

The common-sense reasons for the pattern 
itself being cut out are easy to see. Othet· 
things being equal, this style of design is 
likely to be stronger by leaving wider-spaces 
of uncut wood to add to its rigidity. Again, 
the stencil- like character of such a design 
is much more decorative at a distance. And 
here, it may be said in passing, there are 
two classes of ornament: one that needs 
close view, sinco from afar it fades to an 
inchoate mass-this iii the right. style for 
all · background decoration ; the other, 
where the lesser details are so groupe(l 
that the bold design, unseen close to hand, 
is made up by groups of. the details, aml 
tells with a. new force a.t. a distance. Thid 
feature may be beat exemplified by quoting 
its abuse where, in wall papers, owing to 
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unskilful placing, the main (e~turcs .'11 
t h<: de.-;irrn form thF-mselves mto d10.· 
monds o~ line~, only noticeable when a 
larcre part of the surface is setn at :,ome 
dis~ance from it. But this awlies not 
only to repca ttd design~. A l<Jnall panel 
painted iu all-over fo1shion. like a picr::e 
of crttonnc, to choose a fo.mihar exam plc, 
may be vcry decorative near, lJut one 
with just a few shar ,es, a conw:ntional 
primrose or star dotted over it, may be 
more tclling at a dista nce. I t is hanl to 
CX)Jlnin these tl1ing.:; curtly, Lut quite 
needful to keep them in 1niud, \\'hcn we 
CfJffiC to apply the motives, and \·ary the 
themE:: in its actual work in~ ont. 

Of the designs illustrated, those num­
bered Figs. 1 and 2 arc di:-; tinctly J a­
panese, the peculiarlyconventional treat­
ment of seascape and birds being all 
their own. If a ny one douMf> which 
form of art is higher, let him comp:ll'e 
these two patterns for fret cutting wi th 
those of one of the J)OIJUia r publisher,-, 
where ships, and anillla s, e\·en fJOrtraits 
figllre, in horrors enough to scare away 
gods and men. The del>th of bad taste, 
in some of these terri ))e instances, is 
enough to condemn tl11· nrt of fret cntting 
for ever . 

Fortunately, rd l tu(H I ern dc:;;ig ns arc 
not so bad ; even tltc commonplace 
German pattern, consi::.ti ng of capita l C':s 
and f)'s writhing in Jnorta l agonies to­
gether, is compara tive ly ha rmless hy tl1e 
side oi fret-work tJicture!:! in English or 
American fashion. The Japanese artist 
boldly seizes U)Jl iO the }JI'Ominent lines 
in a rolling sea, suggests a mr>on risin~ 
from it, the toss of tlt t: spray, and a birct 
JlOised above ; without ono bit of actual 
imitation of nature, he yet gives a sug· 
gestion of real objects iu a way that is 
both true and good art ; and, in i ts rlU'1Z. 

1('((!/, as good as the design of the frieze 
of the Parthenon. " The:ro are be:sts and 
best so many," but we may as well have 
the hest of each ; good fret cu tting is 
better than bad statuary. There is more 
real art in a few inches of .Japanese 
wood work, a rough bit of Ind ian pot­
tery, or a hit of old English wrought Iron 
work, than in the white marble atrocities 
of the modern Italian school of sculpture. 

These two designs (Figs. 1 and 2) 
wonld need enlargement for all but very ' 
skilful workmen. The usual plan of 
ruling sctuares to one scale all over the 
design and copying on a much larger set 
of squares may be res01ted to with ease 
and success. There is a secti onal tracing 
pattern, covered with pencil-lined squares, 
sold in various sizes that simplifies thi~ 
process,andavoids disfiguring the printed 
copy. 

More of these conventional ornaments 
derived from bird forms are to be seen 
in Figs. 3 to 13. Some are most pic­
torial in their scheme, others merely 
symbols of the prominent fe.<ttures, in 
the shape of a bird. Take Fi~. 9, for 
example, a wholly delightful thing, 
although simplicity itself, yet fuJl of 
h~our. It is so marvellously l ike a 
brrd, and yet so utterly wanting in all 
the accepted d etails. Perhaps no one ever 
expressed bird-form at once so simply 
~nd yet so . truly. It is a concentra ted 
JoJi:e, a p~tnfied nun, a kind of Japanese 
mtty epigram that once having found 

~Fig. 1. Japanese Wave Forms, Fig. 2. 1¥ir 
Sun, Moon, and Birds, Conventionally 
treated, showing etrect 1n Stencil. 
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Figs. 3-18.-Japaneae Bird Forms. Fig. 14.- Insect Form conventionally treated for Fret SaWing and Btencnung. 
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voice, said~ the only wonder is, that so evi· 
dent a trutn was not uttered ages a-go. Yet 
this little bird is an excellent decorative spot 
in itself ; whether used at irre~ular inter­
vals or repeated in regularly destgned order 
over the whole pattern, it is fit a.nd proper, 
aiming at nothing more than it amply per­
forms ; a verdict that would not disgrace 
all that can be said of the highest art. 

Fig. 14 and others to appear are insects 
treated in like fashion. Birds again form the 
motive of Figs. 3, 4, 5, 6. These, if worked 
on a small scale, might, perhaps, be still more 
:-implified ; but if enlarged to about five or 
six mches, the details will not be so minute 
n.s to afford special anxiety on that account. 

Figs. 7, 8, 10, 11, 12, 13, are excellent 
specimens of what I have tried to explain 
in the former part of this paper. They are 
decorations good and adequate, if looked at 
by themselves; when seen at a distance, 
the circular (or diamond)shape they offer tells 
us a distinct ornamental effect. To grasp 
this fully, notice how unshapely a blot the 
average fret-work bracket is when viewed 
from across a room, whence it appears a 
nondescript outline, no more truly adorn­
in~ the wall on which it hangs than would 
a Clamp duster hung on the same nail. 

Some of these designs may be used even 
in the small scale for which space is found 
here, but most will bear a certain amount of 
enlarging without loss. There is a limit, 
however~ to this alteration of scale, and 
rather tnan lose the design by too great 
an increase in its size, it is best to choose 
a plan that will admit of two or more repe­
titions of a more handy size. 

(1'o be continued.) 

BINDING :MADE EASY. 
A CHEAP, STRONG, AND TASTEFUL METHOD 

OF TREATING P Ab1PHLETS, MUSIC, ETC. 
Witlt a Few Words on Portfolios and 

Btotting Books. 
BY E. BONNEY STEYNE. 

(Continued from page 83.) 

CoLLECTORS know how very rare many of 
t~ese e.Phetaeral publications become, espe­
cially m a perfect state ; for, while well­
bound books get cared for by all sorts of 
o_wners, purely out of respect to their out­
sides, the mass of ephemeral literature and 
fra~mentary publications-such as reports 
of learned societies, pamphlets of all sorts 
some of them of no slight value in afte; 
ye~t~s-gradually, but St?Iely, disappear. The 
o_ngmal of one rare Dickens, already men­
~lOned, I myself bought for threepence, kept 
1t ~a':y years, and sold it for ten pounds 
eas1ly m the open market. In fact a. single 
advertisement in a literary journal' brought 
me three . te~egrams from would-be pur­
?hasers Wttbm an hour of the time the 
1ssue was on sale. But that pamphlet had 
chanced to escape free and scatheless from 
all mischief; yet this personal instance will 
show that a careful preservation of much 
comparatively worthless material may be at 
~he same time guarding treasures for the 
future profit of the ~ossessor. 

In the method still under consideration 
the -stitches visible at the back demand ~ 
covering, hut the coveri.ng need not be 
applied all over like the parchment. I t 
often answers ·the purpose to put a second 
strip of buckro.m (or even white paper) over 
the stitched back, mounted so as to adhere 
to each cover only and be free from the 
back itself. · If this is used, any sort of 

• 
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BINDING MADE EASY. 

paper (a dull blue or grey wrapping paper 
looks excellent with a white back) may be 
used for the sides, cut as in Fig. 7 ; if it is 
desired to simulate corners, the way they 
should be cut out and mounted previously 
to using the paper for the sides is explained 
by Fig. 9. 

The side papers being pasted, an inner 
piece of plain paper with a fiyleaf-in other 
words, a piece like a whole sheet of note 
paper-the size of the pamphlets themselves 
should be pasted inside each cover ; pieces 
of tin should be placed between the cover 
and the unpasted leaf, and the back left 
awhile in a press or under a few heavy 
weirrhts. · 

There is another method I have used 
'\Y'ith success, more particularly for shout 
music and larger periodicals-such as two or 
three numbers of the ~lfagazine of Art, or 
the Christmas numbers of the illustrated 
papers ; also for books already- bound, after 
a way such as Cassell's Nat10nal Library, 
the Pictures at Play, Shillino- Shockers, 
and other railway literature. fn this case 
I fold a piece of stiff cartridge paper the 
size of the music or magazine, as the case 
may be, and paste it at the inner margin on 
the top and bottom of the little pile of 
numbers or single volumes to be bound. 
Then I paste a ~piece of buckram over the 
backs as though they were one solid book. 
When this is dry, the several pieces (or the 
series of numbers that compose a volume) 
are stitched to this buckram back, exactly 
as described in the other method. Having 
made a portfolio the precise size (in the 
'"ay about to be exl?lained), I glue the 
buckram and insert it m the portfolio when 
the glue is quite dry, pasting the leaf of 
cartridge paper to the cover at either end. 
This method has been entirely successful. 
I have books of music that have been in 
constant use fot· the last t en years, and 
are practically as good as the day they 
were finished. For music, noting the in­
creased comfort in its use when the volume 
opens easily and keeps open without the 
need of employing a catch on the desk to 
prevent the pa~es turning over of their own 
accord, I candtdly prefer this way of bind­
ing to any I know. A cheap and nasty 
way the professional binder would call it, 
beyond doubt ; the clover amateur (and 
there are many such) who binds his own 
books in the proper way, would laugh to 
scorn these feebler attempts, but in the one 
quality quoted, they will beat any but the 
very best work. Those who have known how 
few books will keep open where you .leave 
them, unless they are old and with broken 
backs-to use the slang of the book trade­
will agree that it is no slight gain to have 
secured this one feature. 

Some books are improved by the addition 
of ribbons to tie, and keep the volume closed. 
Especially is this the case with MSS., quarto, 
or folio volumes, such as we use for the off­
spring of one's own invention, or the trans­
eri_ption of other people's efforts. 

Besides the usual way of securing ribbon 
or tape for this purpose, there is another 
pro~ably of Japanese origin, that is stiil 
easier to a_pply, and much more effective 
when apphed. But first to the orthodox 
method. At a point about an inch inside 
the cover, and midway in its height you 
make a. slit with a sharp penknife: the 
width of the tape or ribbon, after the paper 
for the sides is pasted on, and before the 
!nn~r flyleaf is pa:sted down ; then the tape 
18 mserted. leavmg o.n inch or so to be 
pasted to the inside of the cover, when the 
flyleaf secures it there, so th~t the ribbon 

' 
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itself, or the co,·er, will yield before it quit-s 
its place. 

In the other plan, the ribbon, in one 
length, is carried all round the back (as 
shown in Fig. 10), showing over the back, 
disappearing for a short distance on either 
side, and coming out again at a suitable 
place to tie the vohtme and its contents. 

This form of cover makes admirable 
blotting books, which sell well at bazaars, 
and make most useful and acceptable pre- 1 

sents. Wben covered with the qold Japanese 
paper, or some pretty brocaded material, 
and tied with a wide ribbon of suitable 
colour, they are really delightful adjuncts 
to a writing-table.* The way they are made 
is exactly like the portfolio, with a narrow 
band of ribbon or elastic sewn inside, to 
refill with blotting paper at pleasure. The 
usual shape is to cut the ordinary sheet of 
blottin~. paper down the back and divide 
the hau sheets. But I have made many, 
cutting the whole sheets once across, thus 
giving an oblong quarto in place of the 
usual upright quarto. This is at once more 
novel, more suitaLle for decoration, and 
more convenient, as the lesser height goes 
better on a writing-table, and yet opens 
out a wider surface for use when Wl'ltiug 
letters. This subject comes so naturally 
into home methods of binding that the 
digression must be forgiven. · 

But to hark back to materials suitable 
for our covers. There is a thin whity­
brown material, a sort of canvas, that music­
sellers use for the portfolios in which they 
keep their stock, that is plea.sant to touch, 
cheap, and durable. Also a grey calico or 
linen that looks sober and quiet. But after 
all, the best thing is for each to adapt tl1o 
nearest material to his purpose. Given a 
little natural ingenuity, it is surprising what 
good notions are arrived at by sheer force 
of circumstances. Then, a~ain, the subject 
matter has much to do with a fitting bind­
ing. A privately-printed poem, of a few 
pages, sumptuously produced on rough 
hand-made paper, may fitly be adorned with 
a regal brocade, or a certain amount of 
finery that befits the su~ject; but what 
adoms an Oxford Prize Poem would be 
absurd upon a blue book or a sheaf of scien­
tific tracts. I have seen a Bible bound in 
cretonne cornered with a lily of the valley 
pattern, but I cannot conscientiously re­
commend the innovation. 

To make a portfolio strongly and neatly 
is-or ought to be-within the limit of 
every one's skill. Few thin~s are moro 
homely in any household wtth musical, 
literary, or artistic ~tcs, than a sufficiency 
of portfolios of various sizes. The usual 
music folio is excellent for sheet.music~ hut 
to hold part-songs on the one han<1, or 
etchings and drawings too large for it on 
the other, it becomes an untidy makeshift. 
The materials for a portfolio are chea}:l~__tbe 
process is simple1 and the cost slight. With 
very little pract1ce a good portfolio, equal 
in every way to the best that are on sale, 
ma1, be made for a few pence. 

'I he cheap German mill boards are retailed 
at fourpence a sheet in small towns, per­
haps as low as twopence in large ones. This 
stuff is rather nasty to cut, but a sharp 
penknife and a straightedge of wood soon 
accomplish the severance. Beware of try­
ing scissors or even shears, unless they 
be of the bookbinder's gigantic variety, 
upon this materiaL There is a. quiet 

• I made one recently ot a white and gold-Un11el 
brocade, sold at Liberty's at ts. the yard, tied with 
a wide yellow r ibbon, that was really a thing of 

1 beauty, 

• 

• 
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ob~tioacy about mill board that beats the best 
scissors. Anything more hopeless than to 

• see a well-meaning female trying to cut a 
complicated shape in thick cardboard with 
a pair of embroidery scissors, is hard to 
parallel. With a T-square mark out the 

• needed ~ize in pencil Then placing the 
millboard on a fiat surface-the kitchen 

· floor, if no table that will be allowed to 
receive a chance cut is available-place a 
straight piece of wood up to the line, and 
press the left hand firmly on the wood. Fm:;t 
pass the knife lightly down the line, and 
then, in a succes:ion of quick sweeping 
6trokes, persevere until the millboanl is 
1•arted rumnder. The straightedge may 
slip ; if so, woe betide unwary finrrers. A 
tin tack on the left-hand side of thP- edge, 
top aud bottom, if it be a lon&. cut, will help 

· the inexperienced to accompLish their pnr­
pose, by keeping the ruler firmly in its 
proper place. There is only this one way 
to cut a clean straightedge to cardboarJ; 
it is worth practice, for all scis~or cuts are 
abominable, and must be ruthlessly con­
demned. Having cut the millboard to the 
required shape and size, or procured some 
of the thrown-aside a{}vertising cards so 
freely bestowed on every tradesmen, or 
even the tops and bottoms of the cardboan.l 
boxes such as linendrapers use, the next 
thin~ is to decide upon the covering. If old 
cardboard is used1 it often happens that 
paper pas ted on 1t raises blisters on the 
already existing paper, which defy any 
efforts to disperse them ; once having risen, 
there they stay; whether it would be pos-

- sible by cutting each one, laying it back.t 
and pasting it, to press it down again, 1 
cannot say ; but even if so, it really is not 
worth the labour, for new millboard is very 

• cheap. For use under chintz, cretonne, 
canvas, or any woven material, or under 
thick Japanese gold leather paper, any 
roughness of surface is of small account ; but 
for marbled paper, or still more if smooth 
self-coloured paper is to be used, it is ex­
tremely important to have the millboard 
itself smooth to ensure a good finish. 

Although embroidery is lavished in its 
various forms Ut>Oll all sorts of purposes 
I do not ever remember seeing it used fo; 
portfolio cover~. I have noticed it in Ger­
man illustrations of faucy work, but there 
is always n. .!atent suspicion that many of 
t hose fantastte electrotypes that do duty in 
the fashion books and illustrated magazmes 

1 for lady readers all over Europe are creations 
l of the inventive genius who produced them 

1 and destined never to take tangible form' 
" but to appear in rotation in all the civilised 

' 

countries of Europe in one fashion paper 
nfter another, and then go to tLe end of all 
their kind, the waste-paper basket. 
. Yet embro_idery might well be pressed 
utto the servwe, but as that art is most 
probably outside the scope of this magazine 
1t is enough to have mentioned it, and u; 
pass on to practicable materials. First of 
course, comes leather, but I hesitate' to 
recommend its use, for the reasons before 
name.d-that so g?od a m~terial is worthy 
of bemg treated wtth tecllmcal skill. Next 
co~es Look binders' cloth, cheap, and fairly . 
satisfactory, not very easy to work neatly 
~uti in certain _l<!calities difficult to procUt'~ 
m ~;;mall quant1t1es. Then American cloth 
m ay be no~iced ; but this is clumsy to use, 
and, speak1ng personally, not pleasa.nt in its 
appearance when used ; still, it is cheap 
atr'!ng, and serv_iceable, and amongst i~ 
vanet1es t here 1s one sort with a dull 
morocco-like grain, that is not quite so 
cheap and nasty in its elfect. · 

Cretonne, so rarely used, is often very 
happy for this pmposc. I have mu~lc many 
such for my own music, for the lmlllcnse 
variety of patterns available makes it easy 
to keep all one's port folios of d ifferent de­
sign. To those who hn.ve fifty or a hundred 
portfolios in use, it is a distinct gain to 
remember that such a pattern denotes the 
particular composer who$e works a re kept 
therein. \\'ben I hunt for Grieg, I rec.1.1l 
a red butterfly design. For Scharwenka, 
a blnc and ·white ; for Moskowski, a red 
and white ; Barh, a sombt·e green; and so 
on. To any .collector who employs J?Ort­
folios, whether they hold music, engr::wmgs, 
sk,·tchcs, botanical specimens, or what not, 
this grouping of species in distinct cover­
ings is a great assistance to methodical 
classification. Besides, cretonne wears very 
well, better than any other cheap material, 
and I speak from a long experimental trial 
of various substances. Chintz and printed 
dress materials an~wer equally well. 

Plain canvas is useful, but gets dirty very 
soon ; buckrn.m, recommended for books, is 
also too ddicate for the rougher use of a 
portfolio, and soils very soon. 

On the whole, for hard work, next to a 
dark-patterned cretonne, marbled paper is 
probably the best for wear. Plain pa}1er 
1s neater in appeara.uce, and allows a ist 
of contents to be written on the outside, 
but it looks shabby long before a. patterned 
one. But it is needless to say more of the 
materials available; they are legion, and vary 
in every household. 

To begin with the r.ork itself- we may 
suppose the cardboarJ to be cut to the size, 
perfectly square and true, as the T square 
will ensure, if you use it properly. If 
cretonne is used, a piece sufficient to cover 
the sides nnd back should be cut out; if 
cloth or leather, it 'vill suffice to cut enough 
for back and corners. For the back, cut 
a slip, say, an inch wider each way than 
the thickness you wish to devote to the 
back; let this slip n.lso be an inch, more 
or less, longer each way. For the corners, 
cut out pieces the shape shown in Fig. 12, 
and paste these first on each corner, in the 
w·ay indic.'\.ted therein. Then paste the 
strip for the back, lay it on a clean table, 
and place the boards on it, parallel with 
each other, and at exactly the same hei~ht 
as the strip, ~nd turn over the end11. See 
that your corners come with the joints of 
their covering uppermost ; this is a. trifle 
easy to overlook, n.nd worrying in its after 
effect. Now paste the inner strip to the 
back ; this should b e n.s wide u.s the back 
strip, but not M long, being a quarter of an 
inch shorter thn.n tho height of the cover ; 
paste this in its place, and with a bone 
paper-knife, work it on each edge of the 
cover, so that it sinks between them, form­
ing a sha.llow gutter, so to speak, with 
edges, and leaving the back itself unCl·ea.sed 
flathon the table. Now cut your side papers 
in t e shape shown, Fig. 12, measuring them 
so as to overlap the already affixed cloth, by 
a quarter-inch or so,. both at the back and 
the corners. Have ready two pieces of 
lining paper, just a shade smallet· than the 
C?vers themselves, and having put in the 
rtbbon or tape to tic, as explained earlier in 
this paper, paste them inside the covers. 
As the cardboard is certain to warp with 
the applied moisture of the paste (even 
although that be the thick bookbinders' 
paste, proper for such work), it is best to 
go through these processes a.s quickly as 
consistent with neat finish, and then leave 
the ~hole under pressure. Where it is 
pract1cable to put a block of wood with 
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a rounded back, or a worthless volume the 
right size for such purpose (I keep a few 
condemned books for this purpose), the 
portfolio dric~ nicelj' with the back curved 
to a good shape. If such be not h"ndy, 
place it to dt·y between sheets of dry paper, 
under a. board, with the heaviest weights at 
hand, say bricks, old volumes oi sermons, 
or speeches on the Irish question. 

F or co,·ering with a material that is usecl 
for the whole sur face, the process is ~vcn 
more simple; since then it is practicnlly 
the back slip enlarged to do duty fot· side" 
and corners. It is not needful to reitcmte 
the instruction, sin ce the advice for tht• 
other will apply to each sta~e of this nlso. 

Cretonne b eing curiously hard to paste at 
times, some sorts taking it 3.::1 freely as buck­
ram, and others with a fluffy texture that 
repels the adhesive matter, it is as well, 
in such a C.'lse, to give the boards themselves 
a good pasting, aud thus merely reverse the 
usua.l order. For a. way to atfix label, on 
which to write name, see Fig. 14. 

To add iiaps to the portfolios is a rather 
tedious process ; but after all, each tlap is 
but another cover with another back ; so 
that having done one, similar care will 
overcome the increased labour, and turn 
out a workmanlike article. 

For railway novels in good condition, 
bound in stiff boa.rds, and all such volumes, 
a sightly covering may be e~ily secured 
by pasting ordinary white note paper over 
the back, in imitation of half. vellum, and 
covering the sides with a dull blue, sage 
green, or grey paper. There is usually a 
loose pa~e of advertisements that may be 
pasted ctown inside. Thus treated, and 
neatly lettered in black (Fig. 15, p. 81), 
such n. volume may take its place among 
well-bound books, without the degradation 
that a "yellow back" offers to a well-chosen 
case of books, decently and quietly bound. 

As far as memory of my own fai lures 
helps me, I have tried to anticipate the 
hindrances and obstacles that occur at each 
stage of the work; but if there be any un­
foreseen that I can explain, a letter to the 
Editor in "Shop" will be read, and every 
efrort made to offer a solution of the 
~ifticulty. 

As the proud possessor of several hundred 
folios and volumes of my own making, I 
know the advantage they yield, and appre­
ciate their aid to order, being of an un­
methodical character by nature. If, there­
fore, one who is not precise and accurate 
praises their use, how much more should 
such methodical tidy persons-as nll renders 
of WoRK must be-be glad to avail them­
selves of my trivial suggestions. 

OUR GUIDE TO GOOD THINGS. 
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brPn'ovED FuoxT SLIDB LATHE. 

IN this number of WoRtt I am enabled to place 
before its readers an illnsb-ation and description 
of n Five-in eh Geometric Lathe, const1·ucted by 
the London Lnthe und Tool Company, a7, Pomet"Oy 
Street., New Cross, S.E. The lathe presents aumy 
features of no\"elty, the front slic.le rest being oue 
of the most impor tant. Fig. 1 shows the lathe 
as used for ordinary wood and metal turning, but 
it is also supplied with overhead gear, as in 
Fig. 2, when t'8quircd for omumental work. The 
11lide cnn he moved past the poppet head out 
of the way when the hand reat JS being used, 
anc.l t his will bEl found .-ery convenient at times. 
Another advantage of the fron't alide is that, the 
face being verti•·lll, ollips and grit ~ n ot likely 
to insinuate themilelvea betweon the worJOng 
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p:uis, and the saddle being clear of screws may be im,tantly arrested at any 
t he bed, th& lathe will take in larger gi vcn point ; or the lathe may be used for 
work than ordinary lathes. Notwith- plain turning, without disarranging any 
standing the necessary overhang of the combination oi change wheels which may 
front !Uide, it is perfectly r igid. The be on the headstock at any t ime. This 
hand traverse of the saddle is effected anangcmcnt is shown on the left hand 
bv me<ms of the handle shown in front. of the engra-,;ng. It consists of a rod 
This turns n. spiral pinion which gears slitling in two lugs on the front of the 
into M other spiral pinion of twice the bed, a small fork b<>ing fitted on the rod 
size, forming a nut on the leading by means of a set. s.:re"·· which fork 
screw. The lead ing screw is of steel, attnates a sliding clutch. The clutch, 
having four threads per inch; one r e,·o- when in gear, c~>tablishes n con nection 
lution of the handle, therefore, moves between the leading screw to t he right 
the saddle one. cighLh of an inch. and the chan~e wheel train to the left. 
There is also n division plate on the 'l'hc rod may be Sl't in nny position re-
front of the saddlu, by means of which quircd within certain limits, so that 
a movcmont of ::rf.

0
th of an inch mny be when the saddle comes to the position 

determined. '!'his capacity for minute '"here a thread should fini sh , or the 
j ndj ustmcnt makes it unnecessary to work is to ue stopped, it comes in con-

hrLre a compound slide rest. The ab- t act with the rod, and the clutch is thus 
sencc of a rack is partly compensated thrown ont of gear. This motion is 
for by the rapidity with which the quite automatic when once set, and saves 
handle can be rotated, and the bed the c:losc attention whith the turner 
being short, there is no practical loss would otherwise ha Ye to gi,·u t o his work 
of time in the mo,·emcnt of the saddle when cutting screws or t·utting up to a 
by this method. The tool box, shown shoulder. It will Lo understood that to 
in the illustration, is clamped in a set this mechanism, the saddle must be 
socket bolted do"'Tl on the top of the put in n. position where the work or 
surfacing slide, which is actuated by thread is to be stoppctl, and the rod 
moans of n handle tuming a screw of Lrought against. it whilst the lending 
ten threads pet· inch. The head is screw is in connection with the wheel 
divided into ten di ,·isions, each of train. The rod is then damped in posi-
which denote a mo,·ement of the sm·- t ion by means of tho small set. screw on 
facine- slido of r.~ulh of an inch. These the back of the fork. There is also a 
minute adjustments gi,·c the slide r est pro\·ision for dl·iving the leading screw 
all the ndmntages of n. compound slide f1·om the right-hand side by means of a 
without its multiplkation of parts. small cone pulley, which fits on the end 
The socket which takes the tool box of the screw, nnd is dri ,·en Ly nnothet· 
and other fi t tings is dh·ided down onu . - pulley on a shaft which run~; nlong under 
side and provided with a clamp which the tool board at the lxtck of the lathe. 
gives a better grip than a set screw. This is very handy for some lJurposes, 
The hand rest is made the same way. _ - as the dutch mny be thrown oat of 

'J.'he headstock is back geared, the gc.::~ r, and the lending screw worked for 
wheels being of gun metal, with machine- Fig. 2.-The Lath~, With Overhead for Ornamental Turning. tuming without int.crfet·ing with the 
cut teeth. 'The construction is modified nrmngemcnt of the change wheels. 
so that the f1·ont genr wheel is utilised as a divi- 1 GO, 40, 30, 24, 20, 15, 1:.1, 10, G, 5, 3. The poppet head mund1·el is IJrovidod with a. 
sion plate. To effect this the common locking 50, 25, 20, 10, 6. screw of ten t.lu·cads per inch, HO that a complete 
nut, which in ordinnry lathes passes through a I Another feature o£ this lathe is an ingenious tw·n of the hand wheel advances the Jnandr!!l 
slot, in this wheel is disponsed with, leaving the arrangement of mechanism, by means of which ' one-tc.n th of :m inch. The uody is marked with 
face of the wheel quite plain, and free for the. the motion of thCl saddle obtained from the leading ' inches and eighths; thus, an ndnmcc of the man-
holes drilled for the index pointer. drcl of eig hths or tenths of an 
The clamping is effected at the inch can be noted. 'l'he head-
back, or smaller end of the cone, stock mandrel is hollow, to re-
by means of n nut on the man- cei ,.e r ods for turnin~, screwing, 
drel, which is screwed hard and cutting off short pins or studs 
against the cone by means of a in quantities; the back screw 
'· tommy," the pressure being being, in this case, remo,·ed to 
sufficient to lock the gear wheel nllow the rods to ]mss through. 
and cone, and make them revolve 'l'here is a change wheel stud for 
togtlthcr. A great point in favour r nversing the direl:li•m of the 
of this arrangement is that it is leading- screw f or cutting lcit-
evenly balanced, '~hereas, by the handed thl"cads. It mar be 
old method of usmg a nut near noticed that the holding."down • 
t~c rim of the wheel, it is impos- bolt for the poppet head has a 
stblo to properly counterweight deep boss to fit into, and is tumed 
it, as its position is diffct·ent when to lit, so that the llOppc.:t head 
in a~d out of gen1·, consequently, will slide without j erkmg when 
at lugh speeds the machine is the nut is !llaekoncd out. 'l'he 
snbject to constant vibrations. lathe is so designod, that the 
'J'hc index peg is capable of being usual bridge or g<\P piece in the 
moved. on its ste~ and adjusted, bed is not r equired. 
and tlus allows of ItS being shifted The ge:u;ng between the treadle 
from one Cil·clc of holes to another and the main or fly-wheel shaft 

. withont affcctin~ the accuracy of is also an-mgcd in a no,·el man-
tlle work, and Without the ncccs- ncr, which has seYeral advan-
sity of arranging the peg holes on tnges ovet· the ordinary method 
an arc struck from tho pivot on of dri\·ing. Thct·e is a chain 
which the index arm moves. The -~ 
index pointer is not shown in the wheel keyed on the mnin sh.ut, 

and another wheel of the same . 
engraving, which only shows the size loose on n Fpindlc carried by 
boss on which tho pointer is the frame of the treadle, as seen 
fitted. 

Th · 1 
in tho engraving. ThA chain 

e ctrc es on the divisior. plate - tr.msmits tho motion and takes 
arc divided into 192, 180, 160, 120, the place of n connecting link, 
and 100 h~lcs r~sl?e.ctively, giving with this ud,·antage, that the 
the followtog dwtstons : - stroke of the treadle can be ,·aried 

96• 64• 48• 32, 24• 16, 12, 8, 6, by slacking off the chain and 
4

' go 260 45 3 3 
shifting tho position of the lower 

• • ' • 6, 0, 20, 18, 15, wlwcl, in r elation to that on the 
12. 10, 9, 5, 4, 3. · l r b h I I '-~· s mam s w t, ol w 1ce s ""mg 
• o, 40, 32, 20, 16, 10, 5. Fig. L- Five-inch Geometric Lathe !or Ordlna.ry Wood a.nd Metal Turning. eccentric on their r cspectir6 
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, shafl,;. T h,·r· · is aJ:.:o an arrang-t•mr nt hy whic·h 
Hw pi 1 ot ,; till whi t'h th•' trc·nulu mv,·c~ may Ieo 
r..ti>(~·• l ell' J,,wf'r•·cl, ot· it~:~ poliition alt cn:d, hy 
mo,· in~ tlto• arm:~ :-hown at tho baek. Tho 
t n ·atlh• 111a~· at:-;., han~ a <tnil'l( rotux·n, Ill' a c1uit•k 
d~~~c·r •ut, !.\' alt• ·rin•• the• pnl!ilion of the el·cuntric . n 
w lwds in rc ·l:d iun tu one anotht· r·. 

Tho•ro• is al,;u a JH'at arnmgomont for rotni ning­
th u oil l'uun·J nil the hearing:~, in::~kau of Idling­
it rnn CJil lo I hc' tlnor, am.l returning it agai n to~~~ ~~ 
pi \'Ot s. T h i:-~ coll :-~i:-~t:-~ of n. 1 i ttlo bt111:1s cn p, fi tt.tng­
,,,.,.r tlw c•uds nt' tlw main :~haft, anrl:-;o construc tc•d 
:cs tu rc ·tain auy oil which runs off thu t•oulrc~. 
Tho n·cP~I:I of t ho cup::~ proj ects o,·or tho c•ml nf 
tlw shaft. anrl tho cup!! ran be mon 'tl hack out uf 
t h l· wa~· wht'n n• tf" it-cd. T ho Oy-wheol is fairly 
b ua,·y, a111l ha:~ live speocl1:1. 

There an! a ,·arioty of fittings designed for this 
latho : :uncon~~t otltcll'li thoro is n. Vl'rticnl sliclc', a 
vory usflful appliancl' l'u r mrtny kimh of work. 
Altng-.. ttwr, th" la thn ill woll uo~igrwu nncl nratly 
finish ed off, tho workrnttnRhip being of tho bo:it 
nll thruu~h . For clollt:ription of ovel'hrnu shown 
in Fig. :!,~''" No. H. pag-c1 110. 

( lrt l' ut' till' C.'orn pauy'li lathc!l is on ,·iow in tho 
~'io•m'l' unc i Art l>o•piutuumt of tho :::Iouth 1\un­
t~ingtmt :\lus.·um. 

SUOl,: 
A C'ORSF.It !<'OR Tll tlS1<: WUO \V ANT TO TALIC IT. ----

• • • All f'mnmun iovr /itlll.:l tni/1 Ill! l'lfl'ltnwl.-.l!Jrtl , lml All$11'rr~ 
t'UIIII"/ /o~ !Jit•t•l lll'l"'slimu tt•hirh. do nnt /omr 1111 .-rt/1-
;tr/$ thotl ficirly come ltlithilt the sropc Q/ th e Mago:ine. 

[ - I,&T'I' Ii:RS FROM CORilltSPONI>ENTS. 

ProaorviLtlon of PliLnoa. - rnoom:ss writc'!l :­
•· I rwtic:o in your tlliCO!Icl ls:mo of \VoltK, o. cutl ing 
f rom n t'U lll orn~ornroy on tho subject of tho 'Pro­
sorvntinn of I iu.rw11.' All you invito c riticism, 
unci I consider tho informu.tlon mislendlng to 1.0111' 
reuch•rs, I need hur·tlly npolu" i:iO fu rthe r for wrtl in!{ 
to you. In thu llrst plncu l venture to romnrk thnt 
it wn11 not wrillcn by u. prnc tical mnn : I will KO 
turther, nncl sur. u t· by u rntm who had seen o.J>iuno 
<:ollslruclt'll. T ho sonrul hourd is not force intn 
t.ho mu'ltl Ho t i~htly thnt it hull{es In tho centre, not· 
11:! it fon,t••l in nt. 1111. hut i::~ llttod to the buck ot the 
plnnn hdnro t.ho cn:'lo 1::~ n11uh1. 1'he mode ot con­
t'll.rucLinn or tho IIOCIIHl Ulll\l't l is thus :-Somosoloctcd 
~wi~s t•ino bonrrl::~ ~ in. In lhloknc.ss, and a bout tl in. 
wicll' , nro jointed IO!(t'l hi' I', cll~o to edge, until tho 
r cqulr·cd wicllh is obtnincrl. nftor thoroughly dry­
ing, urul bclntc l(tlugt•cl tn tho roqnlaite Lhlckncs:t. 
Hu.rs oC 11pruco wood fi'OIIl eight to twelve in 
numbm· uro glnod in 1\ vertical diroc.:llon nct'O:iS 
tho bnok. 'l'o gl\·o I hu Rottml bortl'd rotundity on 
the front, tho edges or tho bttrs aro plnnod rouml 
In lhl•l r· lungl h. Those bat-s aru plttcod on uftcr tho 
bl'idKI.lll. IL Is thon thot·oughly c lounctl wll h 
Rcrntwr unci glnss pupl•r. 111111 \' llt'nished on both 
:1idos to protect it from tlump, nnd make it re:~omml. 
1 hu ,.o nuvrr hcnrd or t\ sound bourd splitting tor 
wnnt of moisturE\, but often whon tho wood hus not 
been dry it hns shrunk. u.nd so cnnscd thu spllll ing. 
As t.o plnC'ing u vu.so with o. wot spongo in it unllc r 
tho plnno, it Is simply uh!!urd. I huvo beforo 111 0 o. 
Ctlt~tloguo nf Chlckol'in~·. who claim to bo tho 
Aargc11t p itmo makers In Amorlon. In it thut·o o.ro 
80inU hint!! 0 1\ I ho CUl'O Of plunOI:I, but .[ BOO nothing 
a bout 11 wut 11pongo or 11 !(rowing plant. 1 shouhl 
any keep t ho RtlOnlo{o us fm· nwny from the ph\ no ns 
pot~~~lblu, b1•cnuse if plncoll in oloso proximity to tho 
pil\no. thn clnmr wonhl bo dmwn to it, and rust o.ll 
1 lw 111 rl nw-. nnt do other llnmnge. lt your rcndct·s 
wish to pi'Ct~orvo thei r plnnos, l would nclvlse thnt 
tllll. plttnll be plnc.:od in t\ dry room, stn11cl!ng by nn 
ansuh• wnll, ns n rnlo bchlncl a dom·, so thut lt does 
unl t~lnnll In thu dmn!(ht from door to lh·oplttco, ns 
clr''Lill(h 1 s nft.u11 cu rr·y 1lnm p uh•, nml eau so rust. I n 
t~wc•u pirt l( I ho cnrpot do not wot tho floor ne1u· the 
piano 11s tho cltunp r ises. Soo tlmt o. fire Is lit 
oncl\t< lonrtlly In tho room in winter time. A plnno 
lllwnytt 110111111s bl'ighlust whc.m lt.is kopt clry. K oop 
it w.-11 du11tod, nnd do not loa1l the top with books, 
vuso•11. otu. . us I h11so dcnclun the tone, and ot ton 
onu11o 11 011108 In thu piu.no l>y their vlbrnl-ion!l. llo.vo 
your piuno tunocl nt l1•ust four Limes In tho ycnr, 
when it Is now : a ftor thu llrst yen.t·, thrco times In 
t.ho yc•nr will prnhnhly bo l!ntllolont, u.s tbu str·l11gs 
would h1wo KO!. t!l't tlod Lo I huit· bun ring." 

Wooden Oopy1ng Prea .. - W. H. 0 . wrii.OH :­
" In tho~<cc·oncluumiJllf of yours, which promiHoH to oo one or thn \'ulunhlo IIBslsLnnts to nil t-ool users­
arnutt'll r or prof~l!siounl - I WllS et ruck, or, sha ll [ 
111uy aumzocl t:icott icc•, umnsocll, at or by tho long 
rlf'l:wrlpl ron u.ncl JIOr(oot drunl(hl8mnnsh lp or I ho 
a rnut uur'11 woorlen copylnl( pro.'\S, I ha1·u luul In 
tlilo · nnothor o r tlw Hnmo, whirh, whilo l ~t'lng 
.Uglt tly l011s m11oha n lent In const rut'tlon, i11 sti 11 1\H 
porf1·ot In Ul' llon, and lms tho 1111 vnut.age ot lttwlng 
the 111nnd rondy mndo, or nt lonst, hundy i11 most. 
dollllc iiOll. A 11 hnul(h h•lilitll( frnm t.he IIIOc lurn 
Alhl'llll, w11 r hlldron of Lhu nort hern rul(lona o r tho 
JJrll loth l•llt.nda a ro not eo ttLr loft out In the cold o.e 

• 

SHOP. 

not to hu1·1'. ns 1\ t•ulc. in tho kit chen. ~~ strong 
woodcn-hollurtl nrrllt:lmi•· : llmt formtt tho st~uul 1 
usu. whilu i\lr. 11. llcnrli!ll{ i>~ evolving from tho 
c lopth>l ul' his in \'On I i VU I~Ulll-ciOIIRIICtl~ tho llllli'O 
clli"ILnt Ol' ~hlL[Il'ly 0110 to ~tllllll ill t.ho COI'!lel' tic· 
siJ.t~l ccl rot· il. 'l'hu tH'I'Ss il:iulf, with its wouclon 
scrl~w. t'l'Hnlvcf4 il:ielf iuto tho Hcruw nncl px·essut·o 
bunrcl. ' l' lw lmc·. 11, in the illuslmtion, in this 
~:n:-~e is t\ hit o( birch, I upped Lo tit the screw, till 
shown-:!'.! in. Inn~-{ hy :1 in. thick nncl :1 ill. wic.le: two 
rlliJ.tht be si 1'1! 111{ t' llt)ll~h . but I htlt itl rny Silr.O. A 
slrnnl{ pin is rrtsc·rll't l at lho puinhl runrkinl{ t.ho 
t~cnlrcs of 1 hu 111'111!'1 ol' t.hu clutit·, 1111cl on tho umlc t· 
sicles of thu>~o ~~ holo is maclo tu r·occi ve tho two 
pins. Thoso pins ltt'll sitnply tu 111'0\'0Ut lu.toml 
Rlipping 01' slid ill~, llll tl in thi:; 1'11!:10 lll'U or bOXWOOd, 
but unythin~ will clo. Tho pt·c:;suro bonrcl for tho 
quarto t•npyinl{·huok. in my cn11o, it~ u tlush frnmecl 
I ~ 111. thick, whic·h L hl\JJI!Oncd to hnvo. but u.ny 
t!l i'On~ [JiUC!I Of lirllhl'r which will not twis t, bond, 
or ~il·o. will clo. The tllt.nchrnent of this to Lho 
screw is where, I think. Lhi11 humu·mude t•rcss hus 
lho Utlvn!ILUJ.tl' . l t i:; well known thnt screw nuils 
do not hultl well in woocl. so 10 o1·orcom o this 
tlilllculty, I J.(llt ~~collar lm·nt'c l with t\ notch rnallo 
in thu sct·ew to rccoil·o it , u.llowiu~ it (the screw) liO 

Wooden Copying Press. 
A, NtH. or tr,•male• :-;~·r,~w. n. Unr. t\ t!il•c ull\r Cntch cut 

Lhr••ugh ltuttlrl' hl'lllt; ~''""'"'''' ltl t•rct<t<uru hourll. 

revolve loo>~ely while working up nncl clown in its 
nut. Of c;out':ic, to ge t i t to cntch nnd work, the 
collur wus t!nwn through bPforo being screwed to 
tlto pres~ut·u botu•c1, 1\.S :~hown in tho uccornpnnr· 
ing tmcinl{ frum yuur own woodcut with the 
!I('Cc.lSSILI'Y nit Cl'lttions. "-[You htL \'0 CCI'ItLi nly show 11 
tho utmost liCilncHny in the conl:ltt·uc l ion of yom· 
pross, but [think Mr. llonning's hnl:ltL liLUo ndvnn· 
lu.go over yours,o.lthough he use!luiJ 11101'0 mnlerit1l. 
One slight diltlcul ty suggests itself to mo, a nd thnt 
is the shnpo or the scat or the chair, which ought to 
cxc t·L u pressure on the lower sides ot tho copying­
book predsl'ly equnl to thnt which is exerted by 
t he sct·cw tht·uu,;h the pressure board on the uppex· 
side or the buuk. lf the seo.t ot your chnir is per­
fect.ly tint nnd lovol. nil w ill bo t•lght, of course; but 
t.ho sent. itHolf, though well adanled for press pur­
poses. cu.n sc.:tu·coly be eo m fot·to.blo to sit on. I h t\ \'O 
a wootlcn nrmchnlr on which I sit daily when u.t 
wot·k. but tho sont itself is slightly hollowed­
moulded, in tnct, for obvious pur poses, nnd I fenr 
its cur1·eci depression would ron1ler it unfit for 
u til isnLion us tho bottom, or pit.ce de I'Csistancc, oC a 
copying prrss.- Eo.) 

H.-QU~STIONS ANS \VEftED B\' EDITOrt AND STAn'. 

InliLylng.- ,V. H. DUNLI"Y.- 'l'ho Itnli:ln ancl, I 
bolio,·c. t\lso the li'r(lnch modo of inlaying, which Ill 
simply ft·ot culLing, is carr lod out somowhnt in this 
wny. ~upposo tho mo.torial Is ivory and ebony 
two thickrwssos of tho \'011eet'S ot cnch are glued 
togolhor with pnpor between ; this when dry ro­
t' t•i ,.cs tho dm win g. which is cut In tho usuo.l way ; 
theHO m·o Rl'lllll'tlle•l. 'l'he ivory lnlnld into the 
ebony is cnllc1l p1·imo, the ebony into t he iv!JrY 
8rruuclo, ~ho llltll' r being con::~ldorcd much infertor. 
The snmo principle pron\iled, or pt·eva.ils, wit h 
buhl wtwk, in O\'cry cnse t\ light o.nd o. dark 
nmtcrinl lot into oneh other, so Lhnt nothing is lost. 

Cupboard Doora.- C. H . J. (Chelsea) writes:­
., "rVith rofo•·onco to Mr. Du.vld Adt\mson's a rticle 
bn 'At·tisliu ~·mnitmo,' which o.ppoars in WoRK, In 
whlch he givos i nstruction::~ for mnklng Ute doors 
ot the overttH\ntul. by hnldng tho styles and rails 
logcLhor unci mbbuting the po.nel In the back, may 
I suggest tho rollowinl( method, which seems easier 
tor u.ii1ntonrs 7-Cut t\ piece of t -In. boo.rd the length 
nnd wlc\th ot CUJlbou.rd. 'l 'hon out your styles and 
rnils out of l · ln. stulf. Screw the styles on the sides 
of the bou.rd, out the top and bottom rttils in tightly 
betWl'Oll them, nnd tlx t hem. Should it be a long 
cupbol\nl, u mldcllo rnll ctm also be fixed, at the 
mnkcr 's dlscn ,l lon. nmk ing it o. two-panelled door." 
-('!'his modo of runking tloors le one that is known 
u.s "mookinl{,'' tlmt Is to say, when the e tfoct of 
pnnelling Is pt·mlucotl by the use of slips oC wood, 
and even moulclingM, ns you have desorlbed.-Eo.] 

Wire Thread Fret Saw. - 0. F. (London, !\',) 
writes:- " 'J'ho wire fret saw Wl\8 illustrated In tho 
Scit.,ttijic A mr1·ict111 - an American p,aper-aome 
ycnrs ngo, 1 think nbout twelve years. '- LW!Il you 
kindly t t·y to 11:< the year In which the article to 
which you rof11r u.ppcnrs J Or will any reader who 
hll8 access to a file of the Scitnt(ftc America" tako 

tho t rouble to mnko a search for Ill!!, unu let 1110 
kuow nu m be t· o.ud dutu 'l- l•:o. ) 

Bunsen BILttery for Inoande 1cont La.mp.­
J•:r.t"l;'I'Htc .- 'l'o lil:{ht up your roorn of 10 l t. t!!puu·o 
yuu should hu vo ut lonst :JO caiHllo·j)owor. 'l'hit! 
you miKht get from Uu·co 10 c. p. nco.ndescent 
lttmps worked with cunont from ten quu.r·t llunst•n 
coli ::~ urrtl!ti(Ou in sul'ius, tho lamps bol11g pht<·ecl in 
))tLru.llel circuit. T he probable cost of ouch cell 
would bo o.bout 31:1. Gd .. and the cosL of lump!! tlto 
sutno, but ono cun scnrcely venture to quote pl'icc,. 
hero to suit o.ll di1:1tricts. I do not SUlJPOSe, ltc>w­
ovor, that you could safely reckon on lc81:1 than .CJ 
to cove1· cost of instnllation. WorkinK expenses 
oxtt'lL, for which no estimate can bu Juucle. M t·. :-;, 
llottoue, Carshnlton, Surroy, will give you un 
oxuet estimate, und supply you with nil noccssni'Y 
mutot·io.ls i t you o.pply to h ttn.-G. E . li. 

L oola.nch e Cella for Incandescent LAmp.- ' 
N ULL! Cl£oo.-Tbo thing vro!Josed by you i11 cn­
tirelr impractico.blo. 'J'ho "· M. Y. of o. Lcclnncltu 
cell1s 1'40 volts, nnd it will tnko at lco.st 50 voii.B ~o 
light your 20 o. p. lamp. You get no t\d vnnt.ngc m 
couplrng the cells in multiple o.rc. ,h;vcn it you 
m;etl the lurgest size LeclnnchO cell for thu purpose, 
i t would to.ko nt least 3G cells in sol'ics to nmko tho 
Jump glow, and this tuint glimmer would only ltL-tt 
lL fe w minutes, because the Cl.llls so rapidly polari11o 
on con3to.nt work. 'l'o employ this bnttet·y o.t a ll 
on e lectric light work is like using o. tnck hanuncr 
to forge a ship's anchot'. 20 c. p. lnmps 1\I'O also 
unsuit.ed to electric lighling w iLh cur!'ent from n 
buttery. Nothing highor U~an a. 1~ c. p. lamp should 
bo used. Lnmps o.re eo.stly swttched on und oft.' 
o. bntLery. Cotton-covered copper wire for leucls. 
'L'ho coils o.re chnrl{od, tben conneetcd to the 
s witch. 'l'hero ls no danger. No danger ~t nll to 
persons from cul'l'on t Kenerated by bntLerros u::~cd 
111 olcctric lighting. Soe replies to other CO!Te­
spomlents on electric lighting. - G. E. B. 

Sowing Maohlno Treadle for Circular S~w. 
- H. W. (Gateshead).- You cannot got euttic1ent 
power from an ordinary sewing machine treadle 
und tly.wbeel to drive u.clrcular ea.w through a 1-iu. 
dea l. One inch is too thick to be out witlfout cx­
Lx·eme labour, even in a 6-in. lathe with a heavy 
11y-wheol. Could you not manage to pick up an old 
tt·ondlo und fty-wheol second· hand and rig up u. li ttle 
circnlu.r ·sl\w bench 'I That would be much oh en per 
than purchu.sing o. su.w bench prope!'ly fitted. Y,ou 
can buy u. saw spindle of o.ny tool mnk.er, pr1co 
vu.t·ying with size. A spindle with carrto.go an~ 
bearings toro. 15-in. ea w costs £6. Hut you co.n, 1t 
you can work a bit in metal, and get the loan of u 
lntho, make a spindle tor yourself. I enclos~ a 

• dmwing of such o. spindle In plnn and elevatiOn , 
wit h a few lea ding dimensions suitable fort\ fl!lW or 
ft•or HlO in. to 12 in. diumoter. The smnlle t· dm~el}­
sioHs you can mensuro from the drt~win!f, us tt ts 
to srulc. You can mnl<e o. bonoh by ft•aJmng quar­
lcl'ing togetllet·, o.nd 10orowing a tublo upon it. 
Almos t any design will answer tho purpose. ~ 
you mnnnge to pick up a cro.nk a nd heuvy wheel (tt 
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must be as heavy as a 5-ln. lathe wheel), nnd will 
then give dimensions ot it, I will show you bow to 
adapt a. table there to.- J ; H . 

Steel Stratght-odge.- MRCRANIC.- To make a. 
steel stro.ight-odge -l !t. long, you must obtain I ho 
use o r a true am·faeo platehor true etrnlght-odge, or 
else you mus t make two ot ersimilnr stro.lght·odgcs 
In order to get ono truo. Whatever plan you adopti 
you must first rough out and file your bnr ot st.ec 
to width, and then, before a ttempting to finish, 
take out all wind, cur va ture, or inequality of sur· 
face by co.reful hamm~rlng. When this is done. 
nnd the !noes clean and polished, ge t one edge as 
tl'Ue 1\8 possible by tiling. re you co.n test by 
another stra.ight·edge, or surface plate, well and 
good. But I judge from your letter thnt you are 
dependent on your own resources. Then, in this 
co.so, get two strips of dry mahogany to make two 
other etralght·edges the counterparts of your metal 
one. I sul(gost mahoganJ. because it is so much 
ensler to work than mot.a • It you can get n snlo 
for steel stro.igbt-odgee, make the two supple­
mentary ones m steel. Talce then the strips, tmd 
fi le or plane ono edge of each ae true o.a possible. 
In the nbsenoe or a t rue surface to check by, lay 
the et.ro!ght·ed.Jtea upon a. plane face, scribe a flno 
lino by t11e edge you have filed, then turn the 
straight-edge over and try that edge again by the 
Line j ust eorlbed. Half the amount of non·colnoi­
donco ot edge and Uno meaeurea the amount ot 
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innccuraoy present in your stro.i~tht-edge. This you 
will recluce, und when, by repeated t rio.!, you think 
i t is true, go.uge or sct·ibe tho second edge puro.llcl 
wlt.h the ttr:1t, and file tho.t. Serve all Lhr·ee tllike. 
Now, when you t ry edge to edg'O YC?U will certainly 
11ud thnt t hous.ch two may !Jossrbly o.ppBar to 
coincide. they will not coinc do with the third, 
whon tried ecl!(o to cd~rc. By removing nmtm·inl, 
thc1·uforo. cm·ctully, uuLilnll srx crlges of the three 
st l'lli)rht-odgos ore mutually coinciclcn t, euch to 
encil, you will ensure perrect nccm·ucy, and this 
wir ho1'11, extraneous a id. If you do not require 
n b:mluto pc rfcclion, then two l!tmight-edgcs will 
sulllce iustcnd of three, provided they nro not oul)· 
1 riell eel go to eds.cc. but end Cor end. no not spoil 
the \'aluc of a struight-edge o.s n pumllcl strip for 
purpose:~ ot le velling by making ono edge rounding, 
n:1 wns shown in the sketch nccompnuying your 
JeLl cl'. No tt·ue mechunic would bo guilty ot such 
btu·baris m. A 11 straight-edges should be perfectly 
pnmlld.-.J. H. 

How to Distinguish Steel And Iron.- ,V. L . 
W . (/Jubfinl.-):ou nsk for "a su.ro u.nd rendy 
m r t hod ot !mowing g ood steel fro m it·on or bad 
t>IC•el,'' uccauso you "tlntl it clifllcult whe n buyin'ii' 
tools to know thu.L the m·ticles tU'O or good quaht.y. 
To this l mny so.y thu.t iron emirs n. compnraLin1ly 
dull sound when struck with o. hummer; steel~:ivcs 
fori h t\ very sonorous and musical rin~;. Polished 
Sll•d htL'J n much mot·e lusrrens nppenrnnce Lhnn 
poli,.hell it·on. These nre broad distinctions. llut 
when you ask a "snfa and t·encly method of know­
in~: ~-:ootl steel from bad steel," I cnn only sny tho.t 
t his i ::~ ontir·dy n. matter for experience, prnctice, 
nlllltcst. You cnnnoL judge or the te mper of steel 
tools by inspection only; you must mnke tr·it\1 of 
them. Fot· t his reason nil tooltt uy good mnket'S 
tll'l' "wnt't'll.nteli," nnd will be cxchnnged il found 
ummtis fa clory. You miJ,fht expect rhnt n. tool 
whil'lt shows t~ hig-h polish is ~ood . but the best 
J,fii!LI'IIni('O Of l)lllllit,y is the llltll10 0 £ ll nmker O( 
rct•tlg ui=:~ud repute, tLud the paying a good price.­
J . 11. 

l<idlng Trloyc1e up BilL-A NOVIO!i:.-You 
n:<k r'm· · · informtlLiun ns to Lhc best mcuns to o.ssist 
rili<'t' in ascending hills." Kindly give me the fol­
hHI'in~ pnrt iculnrs. nnd I will eudenvour to assist 
)'Oil: - Type of mnchine ; si7.e of driving wheels, and 
1o whnt spt>ed arc t.hcy geared; length of ero.uk 
t ht·ow.-C. J. 

Wh·o Th: e Ad Fret SAw.-C. R. B. (Edobaston). 
- 'l'his ft·cr. sn w is not yet in tho market, to the 
best oC my knowledJ;c. "Vhen lt is so, and when I 
um in po::~session ot sizes and prices in and nt 
which it is llltl.tle and sold, I will 111ent.ion bolh in 
tlu:st? pngos. I am oblig-ed to you for your good 
OptlllOII O( \VOitK. 

VAluAtion by Cubical Contents. - READER 
nsk:; huw the llbove cnn be obtt\incd Jn nil classes of 
house IH'operty. '!'be answer is simple. 1'o obtuin 
1 h.u lliiSWUI' COnSiderably less 80- B:xperience. 
" hen it is t.nken into considcro.tion thnL n house 
ot·c•.'IIYtng the 111ost spnce mny be of t.he lcnst 
cubH·nl vnluc, or Uu1t two houses built {rom the 
~>nmc plnns may be so vnriett in tho Interior thnt the 
nlluo or one shu.ll bo 3d. per cube Coot an d the 
o~ b~·r 4d., whnt established rule co.n decide the 
chllc•·cnce 1 H ouse property worth 2&d. per cube 
fnut, when several houses nre built together might 
Ctl~L :ld. i~ uuilt singly. 'l'o obtain these ~nryiug 
P~'l.''e~ it IS n,ec~ssury, either from pinna or trom o. 
lnuld111g ot s un ilnr structure of which the cost is 
known, to t.nke the cubical contents. and so from 
uuo to pl'ioe the other. The information thus 
o btained is of little value except Cor tht~.t speclo.l · 
~lnss or ~vork. Other elnss t>ropct·ty must ue treated 
m tL shmltu manner. But 1t Ulny not. be possible to 
~~lllpllre property i.n this m~nner. Just so; t.here 
hcs a. d lllicu lty wh1ch exper10nce o.lone cnn over­
!'OIIle. Cot~lparison gives o. clue, uut considerable 
Jlulgment ts necessary before one co.n properly 
romp1u·o one clnss or work to another . It is easy to 
Jlnd buildings rn!ls-ing in v~lue fr·om 2d. to 6d. per 
cube. root, the dilfercnt J>rlces depending more on 
qunhty than quantity. It is an unso.fe method of 
' 't\luinl(, nnd I could quote insmnces in which mis­
tn~cs huve bee~ made by builders of ns much as 
tin eo hundred m the thousand pounds by usiu 
eubica.l measurement, As well guess n't t he to~ 
v n lue o.t once ns guess nt the value per cube foot, 
nncl I maintain that cubionl valuation is more or 
le.~s of o. guoss.~JoACUlM Mn.um. 
~er~p~erAl Speed of Breast Water Wheels 

-X. \:. Z. (Orkney).-'l'he periphernl s pecd of breust 
wnt<?r wheels is settled on prnctlco.l considerations, 
and IS nsua Uy set o.t 6 ft. per second- it should not 
fo.ll below 4t ft... or exceed 8 ft. per second. F or 
econqmlco.l working, the velocity of the feed water 
cnter!ng the wheel s hould be twice Ule peripheral 
velo<?rt.r, or usuo.Hy 12 ft. per second. 1'his w ill 
r eqUire a heo.d of 2l ft., therefore the outlet from 
the ponstook should be 2i ft. belo\v the surface of 
the ~upply. Tq find the gross power, multiply the 
numbe r of cubre feet of water pnsslng per second 
by 62!, and ,by the vertical height of fn.ll of the 
w nter', nnd eh v ide the .Product by 550; the quotitmt 
will be tho gross horse-power, e.nd t.be a vo.Ua.hle or 
ell'ectl~e power will. be ft·om 66 to tit of the gross, 
accordmg to the destgn ot the wheel. The height 
of the fnll is the vertiCal dlstance between the level 
of t.he bead-wnter in the penstook and the level a t 
whltl~ the buckets of the wheel empty themselves. 
-F. (). . 

Taking a Cut aftei'Death.-A. E . (Lit~trpOOl) 
will find this a simple matter as compared 
with basting the face ot a llving person. The 

• 
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fcntnres s hould be rubbed O\'Cr with o. \'<'ry Jil Lie 
o il. 'l'ho uonrd. moust.nchcs, etc. (if n.ny). s llonld bo 
p lnstct·cd down with soap, und carefully, us uny 
stray hnit· which nmy becollle entnn<{lcd in 1 he 
mould will prou:~bly bu pulled out. Clor.hs s hould 
be tucked under the chin and nil round Lho ftlCO us 
fnr ns t.he nHtl:l k i:; to cxtcml. and c lo!!clY. 1 hat 
plnst.cr tnn.y nut run bet.ween them nnd the s kin. 
'l'hcse, guing l\1011!; the line or the lmi r·, will pro­
tect it; or should it be des ired to ex Lend tho cusc 
o,·cr o.ny pl\rt of the hl\ir, that pnrt mnsr. be pln:.­
tered down with soap. 'l'ho no:.tl·ils should he 
pln~ged with o. bit of oilccl cot ton wool. 'l' hc 
plnsrct· should be nut on cun'fnllr with n. spoon. not 
pom·cd on in quuntit,·. Ol' it will O\'CI'Iiow t he doths 
nnd tnuke l\ moss. it is better to make the 111ould 
in two ln.rcr'S, colont•ing the inner one u.s in or·dituu-y 
wnstc-mouldin~;. No ditliculty will be found in 
remo\'ing tho mould if no hnh-s are left loose to 
become entan~led in it.-N.ll. ln this plnc:e iL 
would bo impossible to give full tlircctions for nil 
tho processes of ordinl\ry plns tcr CtiSI ing-, uuL I 
hn,·c nt·ticlcs on the subject in prcpamtitln which 
mnr. 1 t1·us t, by the cow·tesv of 1 he editor, uppmu· 
before long in these pagcs.-.i\1. 1\I. 

Printing E s tlma.tes.-S. A. C.-I kno w of no 
English wOl'k wllic:h tron.ts of this l!uhject. '!'he 
Hn:;seU nnd Morgnu Pr·inling Companv oC Uincin­
no.t i ho.ve compiler! n. series of tablc.:J show in~ t he 
principles upon which es t imates should be bnsl'll. 
These tn.bles. which nrc ucing t•cprorlucccl l\t inlcr­
vnls in the British a.nd Colonial Printer a1l(l 
Stationer (Ofllco. as. S hoe L;.lne, Londou), would 
g ive you all the infol'lltalion you t·cquirc. 

Smiths' Work.-YULCAN.- 1 um {:'ind to r crei\·e 
so sensible nncl so pmcticnl n Ieucr n:1 vout·s, nnd 
will do n.ll in my power· to nid rotu·sl•ll' and nil rounn· 
WOI'kCt'S nt. the forge uy Suitable papers in 'VOHI~ 
llcfot·o t h is can meet your ere you will htL ,.o t•cnd 
the tlrst of o. soricR of papct·s on ""' rou~ht. Iron 
o.nd ~tcel Gir·dcr W ork," o.nd I have tho lit·st. of 
anothe r· set·ics on "Smiths ' \\'or·k ·• in tnJc und 
rendy for pu blica.Uon. 1\I uch beau tifnl work is 
now being done in WTOt~ht iron, nncl I have 
recently seen co.ndlcsticks, ornnmcntnl brnckcts 
lecterns, o.n<l ot.her articles in hummcrcd il·on thni. 
a.tfordcd a bundant proof thnt the ornnmcntnl ir·on­
work or mccUooval times is on the C\'C of t'Ovi\·al. 
I snw o.lso n spray consisting of a full-blow n rose 
und leaves wrought in iron. to look on which was 
to m e u. genuine pleasure. I hOPl' one day to follow 
the Sheet of Roponsso Mctnl \\'ork gh·cn with 
No. 7 with o. sheet ot Hntuillet·cd 11-ou Omuwcntul 
W ork. 

BAt MAklng.- ,V. G. H. (StockpoJ•t ).--Yon ask 
for "a. cour·:~e of pllpers on the ltlnnufnct ure of 
bo.ts," nddiu~; t llllt "it is n. tmdc of which little is 
known thcoreticsLlly. If you could see yom· Wl\Y to 
give _Pnpers On ~ho prepur~lion mul.blowin~ Of fur, 
for~ung, plnnl~mg, blocking, cur·hng, linishing, 
dyemg, tt·rmunng, etc., you would coM•ey t\ boon 
on the neglected hnttcrs." I must confess thnt I 
cannot see my wn.y to do whnt yon nsk at present 
fo 1· t here is so much to the front to be dealt with 
nlrcndy. Meanwhile. hat ters will find much in 
\Vonr< tho.t will benefit them indirectly nt howe if 
not directly in connection with tllcir trade. IC o. 
hatter tnkes up W ORK o.nd studies it from week to 
week it may be instrumental in giving him uutny o. 
hint o.nd t\l.l'or~tl~ mnny a suggest ion t ho.t n1o.y be 
of use to hun m lirs trade. 

Printe r s' LeAd CAstlngs.- To jndgo ft·om yonr 
sketches o.nd tho descri~tion you give o! your 
~:poulcl for casting printers leads, you nppeo.r to be 
on the right t.rn.ck as fo.r n.s this .is conccmcd. Your 
trouble is that the metal w rll not run in the 
mould. The fo.ult, in n.ll probability, is in your 
meto.l; .try 2-! pu.rts lend, 4 parts nntimou.r and 
1 part tin. ' 

Our Advertislng PAges.- E . C. (North Bl·ix­
~on).-Suggestions are al wnys w elcome: no apology 
1s necessnry for Ulem o.t any time for they n re 
nearly always of ser vice, and w e nro nl wn.rs glnd to 
have them. I can only say that if it ever· be found 
possible to meet your wish it will be met. 
~omm~nt and Critlclsm.-P. C. (Leyton ).-I 

will not gn·o your letter o.t length. but will con tent 
myself with o.ss urlng you that nothing will ever 
a ppeo.r in thepagesot \>\•onK that will boirrelevn.nt 
and touching on subjects that are best left o.lone I 
sympathise with you in o.ll you so.y nbout- but h'cro 
I must stop, for obvious reasons. No one cnn detest 
ftippo.n~ dealings witb snored subjects, or "profune 
nnd v1un bnbblinga, o.nd oppositions o f science 
falsel,y so called," more thoroughly t.ho.n I do.-En.' 

III.-QUESTIONS SUBMITTED TO CORRESPONDK~TS. 

Cement Rooflng.-X. Y. Z. (Ork~tey) asks ·­
.. Can any pro.cticnl builder inform m e whether 
cement plnster would do for o. roofing mntcrinl'l I 
mean ~ nalllnt.hs on the rafters, ns in inside house 
plast.ermg, and cover with a. coat o! cemen t plaster. 
W ould there boa danger of t.he plnster cro.cking or 
peeling in o. storm; o.nd if so, 1s there no known 
way of preventing'J lC practico.l, this would mo.ke 
a very cheap light roof, o.nd when lined and painted 
would be very pretty and very suitable for Sl\Y 
farm steadings. I should much like to kuo'~ 
whether it hns been h·led, and with what success. 
Coa~ for D.u:np WalJs.-;R. A . P. wi.shes to 

know "tlie requJStte proportions of shello.o e.nd 
met.bylated spirits on wood naphtha to mo.ke a 
waterproof solution for inside damp walls. How 
much naphtha to llb. of ahellao." 

[W ork-l\lay 18, 1889. 

Trn(lc Notes nnd 1\l cmornntln. 

AN ~Icrnlcli<: Exhibition is opened n.t Gh<'n t. T ho 
m:mol'lal bcltl'lll!;S of t.!Jc cl\rly Kni~ht::; or the Or·uor 
o~ the t{oldcn F leece will fot·m a. promincn~ fcnlu r·e 
or· 1 he ::;how. 

'l'llE bricl~e e rected by I.ord Durton O\'Cr Lhc Ri"~"er 
Trc uL is :! tUft. Ion~;. l•'ot· the fct·ry t·ig-hts at the site 
u sum of £l~.U.iU hu.d to ba puicl. 

A PUBLIC studio is auout to be established in 
L!Jndon, wtder tlle personal direction of 8ir Jumes 
Lmtou, P .R.I . 

'l'HE pier'S of the Tny Dridge nre founded on s ilty 
S:llld, lUid C,Of!Sist of tWO iron cylinders, \\ htdt :li'C 
sunk deep, JOined together, nod lillcd with connote 
lll>lsonry. 'l'hc maximum loncl is 3 to :H tont~ per 
square foot. The Pnl'is Exhibition bltililings rest 
on a Sl!bstr~tum of stiff cluy. W her·e the Kro.vel 
was 10 tl. Lluck, ti.HO lb. per foot wns the mn.ximum 
Io:ul a llowed ; whe n between 10 f t. nnd 5 ft. d eep, 
4.;,.50 lb. wo.s nllowcd, t~nd the thickness of conc r·cto 
wt~s increased. " ' hen below this depth, piles wero 
dr·t vcn. 

S I!EE'l' metal is applied by the Americo.ns to o. 
lar~c number of purposes. One of the m01·o recent 
nllnpl;ll ions nrc s heet metal ceiling cent re pieces 
wluch can be painted to imimte plaster or de~ 
comtetl to suit nny to.ste. Lightness and· dUrability 
arc claimed !ot· it. 

LEC"l'URIXG on "Some Newer M odes of " 'orking 
SIH:et ~l ct nl,'' l\l t•. D. ,V, K cmp, of Edinburgh. ox­
pltuncd recently to the members of the Association 
of l?cicnco mtd At·t thnt tha im·ention consisLs in 
taking ndnmtnge to the tnll of U1e well·known 
pt•opertics iu nil uuctile mctuJs to tlow or stretch 
under gmdual pressure. 'l'he impr·ovement claimed 
over Uto ordin1u·v methods of hnmmcring, cressinfl' 
or spinning miglit be cnlled tlo\\'ing, nnd consists u1 
employing fluid pr·essm·e u.ud heat in combinntion 
with suitable moulds, the pressure being nppiied on 
the sheet metal in s uch a. mnnner as wil force it 
gmrlunlly inln U1c concave or hollow pnrt o f o. 
mould, shaped intcrno.lJy to fit the externo.l shnpe 
intended to be g h ·en. 

TnE Argentine Republic bns a very lar~e foreign 
trade in pr·oportion to t.he number of its iuhabito.nts 
for the reason thu.t it produces large quo.utities of 
rl\ w mn terinl, a nd hns. o.t the snme time. vorr few 
n mnufn.cturos. 1n 1887 Llto exports o.nd imporrs 
amounted to £12,349,840, being equh·nlcnt to £!) 13s. 
per inhabitant, ngninst £8 Ss. in Frn.nce, £6 Is. in 
Uernum y, £6 iu the United S tates, and £2 4.s. in 
H.ussit\. 

WORK 
t3 p11bli~hrd nt La nrl/a Stntvnge, L11dgate Uill, LonrloJt, nt 
11 o' clut·k <~'tTJI ll'crliiUrlfll/ monlill(J, 1111 d s/toulct be obta im>lll•' ti''"'V­
w hue thi'OIIjl/iOIIt I /le (.,'111/td /1 tiOI/diJJII Otl Jo'YitkiJI IU Ilia lttiUt. 

TERl!S OF SUBSCRlPTlON. 
s months, tree by poe~ • . .. .. le. 8<1. 
8 1110111 h~. .. .. .. .. 38. !Id. 

l:! momhs, ,, .. .. .. 6s 611. 
Postnl Onlers or J'ou Omce Orders tliiYRhlc 11t thl' General 

Poet Offii'C, Loullou, to 0A8SKLL nod Clllii'!SY, Lilllited. 

TX tll18 FOR TIIX lNSKitTJOS OJr A D\'ERTlSRliDT8 lN KAOB 
W JUii.LY 18SUB. 

.£. e. d. 
Onr Pnge - • - - - 1~ 0 0 
l:!nlt Pngo• - • - • • • • • • 6 10 0 
Qu~<rtcl' Pnge • • • • • • • s 12 8 
:Etghth llf n Pnpr - • • • • • - 1 17 s 
Ont··Stxct·cnth nt 11 rase • • - 1 o o 
l u Column, I•Cr inch • • • 0 10 0 

Pronaineut Po•ttion•l or n ~u of inamtio1u, 
by -pecia nrratl{lcmntt. 

SmRII propRid Adnrtiel'mente, such as Sltn11tions WMted, 
Excbangl',l'lC., Twenty Wt•rda or leu, One :Shllliug,&Dd One 
Penny per Word l'XIrn If O\'er Twenty. 

• •e • .Advertifl'DlOnlt abnutd rCilCh tbe Omce fourteen 
days lu ~~odvanco ot tbc dato of i&sue. 

SALE. 
PAtterns.- too Fretwork, xoo Repouss~, 200 Turning, 

300 Stencils, xs. each parcel. Catalogue, 700 Engravings, 
3d.-COLLINS, Snmmerl:ly's Place, Hat h. [3 s 

Banjos, Fitttngs, StrlnR8.-Stamp for list. Photo 
of Banj .. s, ~d.-WtNDKR, B:mjo Specialist, 16, JetTteyll 
Street, Kentish Town Road, London. [t s 
Car~ treated 1D •• Work" shortly. Be 

prepared. Ten sharpened tools, 20 specimens real c:nving, 
strop, stone, \vood, ms1 ructions, etc., approval an)'where, 
Ss. 6d.- P. PtTMAN1 Aubrey Road, Mauldeth Road, With· 
in~ ton. [2 s 

Tools and LAtest Noveltles.-Cheapest house 
anywhere. All amateurs, cyclisiS, nnJ everybody wri1e for 
li~ts, free.-Rit:HI'ORo's Novelty Stores (opposi te .Dnily 
Nr~us), 1-491 Fleet Street, London. [6 R 

Brass Door PlAte, 9 in. by ~~in., free, ~s. 6d. 
See Specimens and Tesumonials.-Gtu:I!S' ENGRAVING 
Wo RKS, Reading. [s R 

Mioroaoopes and Objects.-Siides for Exhibiting 
from ss. dozen. ?11 icro~copes and :~11 requisites. List.­
H sNRY E OU AGE, 3H o C:~ledoni:m Road, Loudou. [2 R 

Model Engine Castings, Parts, etc. Cat:tlogue. 4d. 
83 lltustrations. Screws, Nuts, Uolts, etc. List, St:tmp.­
BUTLXR BRos., Benlham Road, South Hackney, Lon<lon. 

17 • 
Castfnp of Steam Engines, Launch E ngine.-. 

Gas Enj! ines, etc. Lithographs and particul:us, 3 stamps. 
-THtt ENGINEERING SUPPLY Co. ; Stores-xs, P lymouth 
Street, P lymouth Grove, Manchester. [~ s 
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CHARLES CHURCHILL & CO., 
Cl, CROSS STREET, FI~SBURY, LOXDOX, E.C. 

• 
FoJr 25 Y<ars lmporkrs ami Introducers o.f 

~ mtrinm ~1ncfiincrQ nn~ OC.crnk 
CHUCKS, DRILLS, 

VICES, RULES, 

:: GAUGES, CAU,IPERS, 

MICROl'!IETERS, 

FOOT LATHES, 

CIRCULAR SAWS, 

:?OR .•IERS, FRET SAWS, 

PLANES, HAND SAWS, 

BRACES, BITS, 

BORING. MACHINES, 

and 

A GREAT VARIETY OF 

IRON AND WOOD • 

WORK ING TOOLS. 

NEW CATALOGUE, t6o Pages, quarto, 
sent for Is., stamps. 

over 6oo Illustr:l.tions, 

':;ciENTIFIC & ELECTRICAL MATERIALS. 
M~iE='~E ST\ICK nf Apph:mces and ~l.nerials ( .>r Co"structioo cl \.\{\(\\.\ t.~• 

Electric, Optical , d n<l Scientific Apparatus. \ ~,,uu''' 
-~UCTtUC BELLS, lt'DICA'TOR.;, W.Jl..ES, TfR. t U\\_\., \.. 
lll i NAt.S, , ARISOt<S, B&'l'T l.. RIES, {\C\~'\. {\ . 
~EN:.E3, AND fiT I UiGS. nP. \.~uU ,.e'l'•' ::>p< ~.,lt y f r 
E.lectr e Ca•.alol:'uC. \) J,.U, jlle.'DO.• l'hotogr.~ph~< L~lll<'.l>, 

roo P··~c:::ao. C\ \... \ ., ,.s,.'£• Lenses. St3nds, Scn3tl1~t.:t\ l '.•pcr 
stamps. & \) \J • , ~ 3• 1) n"'l Dry Pl>tes. l'cw P.lt<~H Ancr,l\1 

\) 
.\ \ C. '1\'f-~t'- D3romctc1s nnd Thermometers. Elc"uc L1~ht. 

U 1'\\,.\. l E\'<ry New l nvcntlcn or Apploance. Buy of the A ctual 
l\ • M anufacturers, and {:Ct full Scientific Knowlecl~:e. ""'' Save .111 

llllcrmcch.ae Profits. Senrl for ILLUSTRATED CATALOGlll S oi Oil)' 

l>r~11Ch ol SC! Er.'CE-A GUIDE TO DUVERS.-DALE, 26, LUDCiA'TE Hli.L, 'E.C 

.AlVIA.TEOR. 
.6. P aper for Fre tworkers , Carvers, lnlayera, W oo4·Painters , &c. 

N o. 682. 

.A.T 

6:1. MONTB: L..Y. 

Go!d ~ledals ""'~rded to our subscribe~ Cnr"l~~e 11 
to 31 , o( Articouc Frct~·ork1 C:an>inst • . l nl3ytng, anti ~«:»d. 
Painung ~is:ns. ~tou1dan,.:s. Cabmct l· uun.:s. l· •• ncy 
Wocds, T ools (St•r :>nd Grulin's Fret s.,.,.-,1, ~l:>chmcs, 

Clockworks. Vat11ishc$. Stains, Poh;hes, .tJhl en ry other 
requ•site, with 900 Enl(rilvlllgs, 6d. free. No. 68o Wurk 
Basket 31 3j. free, 

HENRY ZILLES & CO., 
26 &; 24, Wilson St., Finsbury, London, E. C. 

NTS, 
DESIGNS, AND TRADE MARKS. 

TEL. AUURI!SS: BE :RN HARD DUXES, 
A PPLICANT, 

London. 226, High Holborn, Lonclon, W. C. , 
ATTENDS TO ALL BUSINIISS RELATING TO 

PATENTS, DESIGNS, and TRADE MARKS. 
A TTE NDANCE IN TilE PROV IN CES, Pluue mentio" ll•is Paper wl11r" nj>plyinc. 

TO 

FRETWORK & CARVING. 
H iglmt Award-Gold Mtdai for Tools and Patterns. 

MACHINES, DESIGNS, TOOLS, WOOD, MIRRORS, HINGES 
and FITTINGS, VARNISH, &c. 

Fret-saw Outfit 0t1 card, with Instructions, z. 6d., free. 
Set of 12 best Carving Tools, with boxwood handlos, ready for use, price~ .. free. 

lr >"" want •·OO'J D""ii!"So ~nd a.re competln&' (.c cdtibttion, try ours for which 
we receive teslimomals douly. ' 

«lr Sec our complete Cat31ogue, 6.4 P•JreS, quarto, coDtainin~t the best va:lc ty 
of d~•gns published, free for 6 stamps. ["" 

HARGER BROS., SETTLE. 

INVENTORS. 
lf you h:> ve nn idea for nu invention PAT ~ NT it for a trininll' cost. 

P.:~ rtitul.ars aud Pamphlet (ree. 
RAYNOR & OA~SEL ~, Patent Agents. 

17 l lf ,\:-1\I! RY T. ANE, L O:--Jr>0:-1, E.C. 

A P URE AND PERFECT ARTICLE FOR 

Cij;eet.rh,@. umz, Zs j/Breaith, 

TOOTH-POLISH. 
"PURILINE" wil l Purify and Uenutify the Teeth with 

a Pc· .. rly Whi • ~n··•' ; Poli>h the En:ln.cl; Preve nt Tart:tr · 
.!Je, tro.y all l ovi 11~ Cerno.; and keep the mouth in ~ 
dell~•· •"• r. .. ntllt i,,, of Cmnfurt, 1-1 "" lth, Purity nnd 
Fr .. l(tanr.;c:. N<.u ~eriuy aud AL~olutely 1'ure and Harm­
less to u'IC. 

J•,,, Ont .\1111/inJr, ;,. Jlnntlsome F.~ttwtd 8(J.x. 
U/ all(.;/,~,,,,,, P~r/umers, &c. l'nsl/ru 6y 

'Proprielor : A. WI LSO~, 4tt, Clapha 111 llu:~d, London, S.W. 

• 

RQ: MELHUISH & SONS, 
FETTER LANE, L ONDON, E.C. 

Prize M edal f'or excellence of' 

For all Worke rs in M e1:a1s, a l so ..Joiners, 
Woo d Carvers, etc. 

W E HOLD THE MOST COMPLETE STOCK IN THIS COUNT RY. 

CARPET 

---0 

STRETCHER, 1/9; do., Bent, 2/6. 

5. 

Onr Saws, made frorn Extra Cast 
Steel, speci:~Jiy for the purpose, tem­
pered :md ground by machinery, 
acccurately tapered from tooth to 
back, and from heel to _~X?int, will 
work easy, with least passable "sett." 

OUR FAMOUS 

HAND-SAWS, 
A s ILLU:ST1~~7.'IO'N, 

16 in. 20 i n. 24 in. 26 i n. 
3/6 4/· 419 si· 

lllUSS DACK TENON (lo. 
8 in. 

319 
10 In. 12 In. 

4/· 4/6 
.-Ill Carring't Fru . 

14 in. 
s/3 

Out· Tools cannot be 
excelled. 

See Quality, also Price. 

RD. MELHUISH·& SONS, 
85- 87, FETTER LANE, 

LONDON. 

WHELPTON'S VEGETABLE PURIFYING PILLS 
Arc one of tho.e pure 1\ledicines which for their extraor-

Both Pill~ and Ointment are sold in Boxes, price 
7~d., l s . H d ., and 2s. 9d ;l by G. WHELI'TON & 
So:-:, ~· Crane Court, Fleet ;:,treet, London, and all 
Medictne Vendors at home :and abroad. Sent free by 
Post in the Univ:d Kingdom for 8, 14, or 33 stamps. 

For Infants and Invalids. 
NOT FARINACEOUS. Rich in Flesh, Nerve, Brain, 

4::W\\"' nnd Bone Formers. 
~ IT is a fact that farin:aceous foods cannot be dige.sted by l ofa.nts. This is 

the only food in which the starch has been wholly changed into 
soluble l!l~bstances, which c.·ut at once be converted in the body into living 
blood. Thts rem:arkable result is attained outside the body, by imitating exactly, in 
the process of m:lnnf:acture, the nntural conditions of henlthy and perfect digestion. 

M~~LIN'S FOOD h:as been exnmin =d physiologically by the highest Medical 
Authonttes, nnd tested chemic:ally by the most distinguished Annlysts, nod has always 
IJcen cla,secl by them A 1. It has gained many awards of the highest merit at Public 
Exhihi tions. 

No Food in the market cnn ~how such :a vast collection of bonil.-fide lestimonial~, and 
many of thc•e allude in nn emotional )'et sincere manner to the fact that " MELLIN'S 
i'OOD has saved Baby from Death." 

USED IN ALL CHILDREN'S HOSPITALS. 
Prospectus, Pnmj>ltlet and Snmj>lc, jJost/ru tm aftplkah'o,. '" IJ.e .Inven tor 

a1ut .tJ.laJLt~{nctttrer, 

G. M ELLI N, Marlborough Works, Stafford St., Peck ham, London, S.E . 

• 
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M en and women in sear ch 
Strength, and Energy, should 

HARNESS' ELECTROPATHIC BELT will strengthen every nerve and muscle of the body. 

NOTICE TO INVALIDS. of Health, 
lmO"\V that 

It is also unquestionably the best known Cure for Uhc nm:uic and ~cn·ous 
AffecHons, Live r :nut Kidney Disea ses, Ladies' .-\ilnaent ~, &c. 

' 
Assists the D igestion , promotes the Circulation, stimulates the organic action, an d imparts 

NE TV LIFE and 1~I(-i-0 Ull to the Debilitated Constitution. 
BOOK of TEST 1.1/V.\'IA l .S, Duo·i;th.: P.ImJ'Itl.-1. ,md A d•:ia. ,r,-,-.- ,.f rk11:,'<' <''t .t."'t"iu.rti,•n to 

The MEDICAL BATTERY CO., LTD., 52, 0xford St., Lonclon, W. 
Our readers are in,·i ted ro c:~ll and person::lllr in•pect the P.dts before purch:~<i nf;. NOTE OllLY AOOR£SS AS ABOVL (C,•,-,,-,- ,,.-,,· r!:' •:· /'.'t.·',) 

• nvils Vices --.orges 

MORTISING, BORING, ~. · : AND ~ ·~ CIRCULAR SA WING 
LARGE STOCK AT IT :rg~x.PJ... eo., 1. 

M akers to the British Government. ) 100
7 Hound~direh, 1Jondon. 

ALL LETTERS, BRITANNIA CO .. COLC HESTER. TERMS-CASH OR Hl nE PU R C HAS E . 

OF 

COD OX 
WITH HYPOPHOSPHITES OF LI.1.llE A~TD SOD~l 

Is three times as efficacious as the plain oil. It is almost as palatable as milk. It does not n auseate or produce a loathing for food like the plam oil. The Rypopbosphites and Oil are so skilfully combinccl that they are much more potent in building up flesh a nd strength than lf taken separately, and it 1s to-day the best r emedial agent for the cure of 

CONSUMPTION, CHRONIC COUGHS, BRONCHITI S, AN.iEMIA, WASTING 
DISEASES of CHILDREN, an d GENERAL DEBILITY that exi sts. 

Physicians universally prescribe it in ()reference to the Pfain oil, having seen its remarkable curative effects. 
Scott's Enntlsion of Cotl Livca· Oil can be bought of :my Chcmi.;t at 2 s . 6d. and 4s. Ge-l. r\ ~.- rce Sample 4 ·0l. Dottlc 

will be sent to any one who will write fo r it if they will pay carri:1~c on receipt. 
A ddress :-SCOTT and BOWNE, LIMITED, 47, F arringdon S treet, LONDON. E.C. 

' I 
COLOURS-EXQ UI SITE. SURFACE- LII(E PORCELA.I.1Y . 

T estimonials from the Queen or Sweden, the M archioness of Sa lisbu ry, &c. 

FOR ALL SURFACES OF WICKER, WOOD, METAL, GLASS, EARTHENWARE, CHINA, &o. 
"Simply P erfection."- The Quem. 

M a de in over lOO Colours. Sold in Tins, 4 t d., l s. 3d., and 2s. 6d . For B2 .. ths (to resist Hot 
W ater ), l s. 6d. and 3s. Post free, 7d., l s . 6d., 3s. ; ls. 9d. and 3s. 6d. 

READY F OR USE. A C/1/LD CA N APPL l' I T. 

BOLD EVER."YVV~ERE. 
A S P I N A L L ' S E N A M E L W 0 R K S, L 0 l'l D 0 N , S . E • 

Telegrams- EDWARD ASPINALL, LONDON. COLOUR CARDS FREE. 

PHI:oiTED AND POBLISH ED DY CASSELL & COllll'ANY, LlliiiTICD, LA l 3J.:LL J-: SAU\'AO~;, L O :SUOS, }<.;,c. 
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