
The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com

• 

Q\n lllttSitaic~ maga~ittC of 1Jrartirt Clll~ (!t~tory 
F OR ALL WORKMEN, PROFESSIONAL AND AMATEUR. 

[.·Lit J U(/IIfS 1'1:SCrt•Ctl.] 

~ ~==============================~====================== 

VoL. I .-No. 41.] 

TWO FOLDIXG AR~f ( 'lLURS. 
lJY JAMES SCOTT. 

r THERE are to be found among that mys
:r terious community called the Public certain 
:r persons who declare that they re..'l.lly detest 
~· such things as folding chairs. If, however, 
;:- the truth could he extract~d from them, I 
j think it would b<;l found that the tntc reason 
j is not because they 
:~ are folding chairs, but 
r because they akayl' 
Jl have a nasty habit of 
.. squeaking when being 
' sat upon. 

I 
Now, in the sketches 

1 here shown arc two 
folding chairs which 
will not be so liable to 
sive way to this ob

. Jectionnble habit, as I 
bn.ve designed them to 
work upou hinges; an cl 

J the bending of these 
will not create so mnch 

r noise as wooden con
ooctions do. There is 
not~ng particularly 
new m the pa ttcrns of 
these two ann chairs; 
the originality con::;ists 

~ in their method of 
" foldina. 

SAT URDAY, D:ECE::\IBER :?-S, 1 '9. [PRI CE O NE P ENNY. 

dimensions should be studied n. little, nncl proper; t.hese are securely hinged to each 
altered necon.lingly. The height from the other. Each ann is in one piece with each 
tloor to the sent is lU in.; length from the front foot, the shaping- of which will be the 
back to front of scat, 1 ~ in. ; width o( seat, most difricult part; but as it is not my 
20 in. ; height of bn.ck from scat, ~2 in. JHtrpose here to give instructions on wood 

The back should be prepared first, and working, 1 shall presume that m y readers 
should be the &Lme width from ton to eau hanlllc n. few tools skilfully. The arms 
bottom. The scat is nc.:x.t made in- two can Le of any size, but whatever they are, it 
}'icces, one piece to tit between the two must be Lorne in mind that each will have 
back feet, aml the other forming the scat · to ben. quarter of n. circle in shape. If they 

Tjg.2. 

• 

---

arc I2in.chstancefrom 
the back, they will 
have to be cut out of 
a. circle 24 in. in dia
meter : and if at 15 
in. from the back, the 
circle from which they 
mn~t be cut will be 30 
in. in dia meter; these 
are outside measure
ments. "'\Yhatever the 
dimensions of these 
arm~ may be, a. piece 
Jtlu::; t be cut out of 
the scat on each sid~ 
to admit them ; and 
it is Ly this mean~ 
that the seat is en
abled to rise up agai n8t 
the back. The arm~ 
a lso have to be made 
to fold one over the 
other. This is eft'ected 
by cutting one arm 
throug-h at 1 i 11. dis-.... 
t n,uce trom the back, 
antl the other at 2 in., 
n.nd hinging them. 
Fig. 2 shows the n Jl· 
penrnncc of the chail' 
when follled. 

Dealing with Fig. 1, 
I will give what I 
consider the most ac
commodating sizes ; 
it must be remem
bered, however, that if 
made for personal use, --=:::..:::=-====-====--=·-=---- -_----

/ 
lOLDING ARM CHAIRS. 

------· 
F.ig.1. 

l')g.3 

'l':ig;. 5. 

Fig. 1.-Square Arm Chair expa.nded. Fig. 2.- Square Arm Chair folded. Fig. 3.-Corner Arm Chair expanded. Fig. I.
Corner Arm Chair folded. Fig. 5.- Shape or Arm of Corner Ch.a.lr shown 1n Figs. S a.nd 4. 
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Fig. 3 has somewhat the look of what is 
termed a corner chair. A very comfortable 
chair can be made by following the design. 
As with }'ig. 1, I will give the most ap
propriate sizes. The height from floor to 

~ seat is 16 in. ; heigM of back from seat, 
16 in. ; height of arms, 9 in. ; sent, from 
back to front, 18 in. 

The seat should be made first, and must 
be some part of a circle. A circle should be 
drn wn ou the board to be u~ed, nod the size 
considered best marked oft: from the centre 
to the outside, and cut out. A piece about 

' 2 in. wide should then be cut out along the 
mitldle of the seat, making the ~etlt into 
three pieces. The two larger parts are then 
h inged, one on each side, ' to the middle 

• p1ece. 
Underneath the middle piece, nnd a few 

inches from the centre of it, should be fitted 
a leg. A back-foot, in length from the tioot· 
t o the to)) of the back, should also be joined 
into it. It should be fitted so that the ends 

• of the arm pieces may close nicely against it 
when they are hinged. The length from 
back to front of these arms will be just 
a little more than that of the seat. Fig. 5 
shows how they should be nmde. 

At each end of the seat should be a 
rim. to prevent the arms from slipping off. 
· The banister under each arm is entirely 
a matter of choice. These chairs should be 
made in one of the hard woods, and polished ; 

• and if the hinges are in good workmg order, 
and strong, and are properly fitted, no com
plaint will be made of the cha.irs squeaking. 

• 
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UOW TO MAKE A PIANO. 
BY "NIL DESPERANDUM.'' 

STRINGING, TENSION, PITCH, AND 
CHIPP.L.'I(G uP. 

T HE pianos of to-day are strung much 
heavier than they were formerly, and con
seq_uently the back is made stronger to 
res1st the greater tension of the strings. If 
I may say so, it has been a battle between 
the strength of the back and t he tension of 
the strings. If the piano has to stand well 
in tune, of course the back must be the 
stronger. If one of the old pianos were 
strung with the wire we now u se, it would 
simply collapse. The theory of stringing 
r et')uires that P.ach octave, starting from the 
treble, should double its length, but if that 
were carried out in the piano under our 
consideration, we should have a 16-ft. 
~tring fm· the lowest C. Of course that is 
impossible in a cottage piano, so ti1e diffi
culty is surmounted by increasing the thick
n ess of the wire and obtaining lower notes. 
W hen a string is struck with the hammer 
in the piano, it causes it to vibrate a given 
number of times according to its length and 
tension, the higher the note, the g reater 
number of times it vibrates. It is &'l.id by 
writers on acoustics that sonorous vibrations 
lie .between 16 and 38,000 per second of time. 
'fh1s seems a large number of vibrations in 
so short a space of time, but it can be proved 
by nt least six different methods. In a 7-
octave pianoforte, the extreme bass A cor
responds to a bout 27 vibrations, and ·the 
extreme treble A to . 3,480 vibrations per 
second. The theoretical pitch, as it is 
tcnned, is the pitch accepted by acousticians 
as the natura l one, being 512 vibrations per 
second for pitch C, . each octave lower de
creasing by half: thus, CH2, 256, 128, 64, 32, 
and each octave higher increasing by double 
the number in a second. The f01·k by which 
pianos are usually tuned is of a higher pitch 

Ho1v ro llfAKE A P IA.NO. 

than this, giving 519 vibrations per second, 
and called the phiJIJarmonic. Some use a 
higher pitch still, called the diapason normal, 
givin~ 522 vibrations per second. 

Detore commencing to string the in!';tru
ment, take a strip of cloth listing (such as 
tailors cut off the edges of their cloth) nnd 
glue on the top of sli}l, which is round the 
bent side, nnd also g ue a strip on the top 
edge of bottom plate ; this is for the strings 
to lie on t o prevent jnrring. Now take a 
pen and ink a nd mark the gamut over each 
note, commencing with A at the bass end, 
anll marking it the same as the marking off 
slip. The treble and t enor notes of the 
piano are strung with steel wire, and the 
bass notes are steel with copper wire wound 
round them. The steel wire and the bass 
strings can .be had from the ironmonger 
before mcnt10ned. Now mark under the 
notes the sizes of your wire, count 6 notes 
from the treble and mark 13, and then mark 
a.~ain in the following order :-10 notes of 
14 wire, G notes of 15, 6 notes of 16, 21 notes 
of 17, 3 notes of 18, 2 notes of 19, 2 notes of 
20, 1 note of 21. You will require a ~ I b. 
of all these sizes, with the exception of 17 ; 
of this you will require :: lb. Now you will 
require to tn.ke a scale from your back for 
thu covered bass strin~s ; this you do with a 
sheet of newspaper. Lay it on the back so 
that it coYers the short bridge in its width 
from the bnss end, and is over the top bridge 
aml the bottom plate ; now take your heel
ball and 1'ub over the pins gently on your 
top bridge, short bridge, and bottom plate ; 
this will g ive the size for the string-maker. 

Wben ordering your strings, say you want 
them about 4 lbs. weight. You may now 
commence to string your back; see that it is 
laid evenly on yoUl' trestles, one under your 
wrest plank, and the other under the bottom. 
You will require a tuning-hammer to turn 
the pins, also a pair of pliers to cut the steel 
wire. The best place to obtain these or any 
tool for pianoforte makin~ is at Huck'!':, 
Tottenham Cow·t Road, W.C. You will 
also hnve to use a hammer to dri'Ve in the 
pins. As you will know by marking the 
wrest . plank, you start at the treble end 
with No. 13 wire, the first 22 notes being 
tricbord. Your centre string will need a 
loop on the end ; this is looped on the front 
row of pins. Take your wire, and hnvin~ put 
a piece of wire of the thickness of the 11itch 
pin in your bench vice, bold the end of it 
with your J lliers, and give it a couple of 
tums roun the wire, and then slip it off 
the wire, and while holding the loop thus 
made, finish it oft' by turning the short end 
round it. N ow put your loop on the first pin 
in the front row on the bent side, pull it 
tight with your ,Pliers, carry it ovet· the 
bridges, and three mches over the bole where 
you require tbe pin, if you make a mark 
with a file or your pliers three inches from 
the point. you can measure your wire to this 
mark. Having cut your wire, put the end 
in the bole in your wrest pin and t um the 
vin round to the right until the wire is 
coiled round it t wo or three times ; then 
drive the pin into the wrest plank with 
your hammer until the coil is a quarter of 
an inch from the plank, then tighten it by 
turning to the right ; now put the end of 
your wire in a wrest pin and repeat the 
operation of coiling. Drive this pin into 
the fi rst bole in your wrest plank1 and take 
the wire round the first pin in the second 
row in the bent side and over the bridges ; 
cut olf and \)Ut round a wrest pin, and d1·ive 
it in your tlurd hole of the wrest plank ; this 
will complete one note. The remainder are 
done in the same way until you get to the 

• 

(Work-Dcccmber 28, 188!), 

bicbor(l ; of course the middle string is left 
out. Take care the sizes are put on as r ou 
marked them ou the plank ; the sizes wil be 
marked on the paper the wire is wrapped in. 

When you have got all the steel w1re on, 
then put on the covered bass strings i theso 
you will find arc threaded on a wire, with 
loops on the ends. Take off one note of 
two strings from the end where they are 
the thinnest ; put the two loops together, 
and the one that is farthest away from the 
copper put on the bottom pin on the plate ; 
carry over bridges, and pin the same a~ 
Lefore. 'fake care to take them otf the 
wire in rotation, as they are not nU the 
same size ; of course, the last seven are 
si1!gle; these are thicker than the others, 
bemg double-covered with copper. Now 
you must run a piece of listing in and out 
of the strings below the brid~es, and a piece 
of red cloth or braid O\'er the top bridge. 
'l'bis is done to damp the sound in all part~ 
except between the bridges. You can now 
stand the back on its bo~tom, lea ning 
against the wall, and see that the coils are 
nil nice antl even round the pins : if not to
your satisfaction, you can draw them close 
Ly slacking a little with your tuning
hammer, and drawing up with n buttqn
hook. Now the maker, no doubt, would 
wish to hear the tone of his instrument1 
but of course he can only do this in a sma!J 
measure until the hammers are in. 

'l'here is an O})eration which is called 
chivping up. This is really giving the 
piano its first rou~h tuning. You will 
want a C tuning-fork: this gives the 
note for 1 •itch C. It is the third 0 from 
the treble e:nd. Put your tuning-ham
mer on tlte treble pin of your note, strike 
the prongs of your fork, then place the 
end on your back. When it gives the 
note, pull up your string until it sounds 
the same ns your fork ; when you can hear 
the two sounding together as one note, that 
is right or in unison with the fork ; but if it 
is not rightl you will hear what are called 
beats, which I can only describe by saying 
they sound like "vVoo, woo, woo;" the more 
it is out of tune the quicker will you hear 
the beats ; you must tune until the beats 
cease, and sound like one note. Having 
got this right with the fork, you chip the 
other string of your note with a small piece 
of brass until it is in unison with the string 

· you pulled up to the fork. N.ow you pull 
up your C below the pitch C ; this is an 
octave below : when this is in tune and 
both C's are chipped, it will sound like one 
note, and very agreeable to the ear. Now 
pull up the G uelow, ; this is called -a fourth ; 
you can h ear when the beats cease. Now 
pull up the D above ; this is called a fifth. 
chipping the two notes together; then from 

I 

D to A below, then A to E above, then E ! 
to B below, then B to F sharp ; then get 
the octave J.i' sharp below; then from F 
sharp to C sharp above, 0 sharp to G sharp 
below, G sharp to D sharp above, D sharp 
to A sharp below, then C to F below. Try 
the following chords G C E w~en :you haDve 
ttmed theE; GB D after tumng B .i. A 
F sharp afte:r tuning F sharp ; and .1'. A; 0 
after tuning F. If the reader has a mu&c.al 
ear and some perseverance, no doubt he wilth l 
be able to master it. This is called. e . 
scale, being the b~sis from 'Yhich the pmn1~. 
is tuned. 'l'bere 1s a small mstru~ent .sou: 
at music shop~ called ~he c_bro~aticJrt~ 
pipe; by movmg a slide 1t gtves. w·oul'll. 
notes in the chromatic scale. This 
be found a great help to beginners in "u.u..,.., 
When you have ch1pped up the sce.Jle..J 
can go on with the octaves &~Vi i 

I 
,:J 

• 
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note to pull up will be F b~low pitch 
to be pulled 'Up a.n octave htgher than 
F below it, and _so you eau take Mch 

.~ing note until you have done the 
~le, then you tune the octaves bcl_ow 

scale, your first note to tune bemg 
~ulei down to the bass. I need scarcely 
von that an octave would be from doh 

~:doh, running up the scale or down. '!'his 
r&u..: been done, you take a piece of hard 

with a slight gr?ove i~l the end, and 
.U the steel stnugs ~mgly, and pull 

-' the copper strings. This is done to -tch the strings so that they stand in 
· ~e. Now you can chip it up again, re
Pt'PDg this operation several times at con
U~Uent opportunities, remembering that 
pare domg the instrwnent good (if you 
@ not work the pin backwards so as to 
make it loose) and imprbving yout· ear: ~f 

· ·'Jffu pull a. note a shade too sharp, 1t l:'i 
- ~ to press it down. I may say you 

a • :iAUSt keep the back in a dry place after it 
· Ja strung ~o prevet~t ~ust. This completes 
~ operatiOn of stnngmg. ___ ....... ...._. __ _ 

BRONZE AND BRONZI~ G . 

liY GEORGE EDWINSO~ liONKEY. 

• 

PANELS L.V GESSO lVORX. 

been written to show the plater that both 
alloys differ very mnth in their compo~ition 
when made for ntrit)US purpo::cs, and these 
difrcrences may atl'cct the dopo~ition of 
metals upon them, on account of the Yary
ing resist.am·es of the alloys themscln:s. 
These remarks apply p:uticulurly to the 
choice of a brass or a· brtmze to be nsed ns 
an an~dc in the operations of brassing and 
bronZing. 

B1·01t:e. Picklcs.-Hron?.e may be pickled 
in any of the ":H'id tlips ., usetl for cleaning 
brass, but tn·den.:ncc shonhl bo given to 
thoi'e which do not t'ontai n :-lrclllg nitric 
acid in a large qnantity, since tho tin of 
the alloy does not form a olnblc salt with 
t hiH aeiLL 'fhl' adtl i tion of ~t'me hytlm
chloric aeitl will a~:-;i:st. 1 he :H'I'ion of the 
pickle on bronze. (See ]J,·ctss l>ick/es, page 
59i.) 

Bron:in!t-- This term is gcnern lly applied 
to processes for giYing a. so-ca lled bronze 
appearnnce to lwa;:;s antl copper. The clcc
tro deposition of bronze it~clf is nwdy pra.c
tiscd, since most bras::-ing solution~ can be 
made to yieltl a depo:;it. resc1t1Lling r<'al 
bronze in tint, by tnercly iucrcasin~ the 
qua.ntit.y of t'Opper in the uepo:-;it. Bronze 
solutions arc matle up in a similar manner 
and of snni];n ingredient;:; to tho!'e u:sed in 
brass solutions, the only ditft' rcnce being 

IOl'I'D--BR01fZE PICKLES-BBONZUiG-r.RO:SZIKG the substitution of chloride of tin for the 
Br.wcrao-BRASSBD w·oRK-WARM Bno~ZE-

llLACK. BRONZE - STEEL BRONZE_ GHEEN SUlphate of zinC USCtl in tho:-;e solution::;. 

BRONZE-GREEN .A...~TIQO.& BRONZE. They are also work<'d in a similar manner, 
but the dcn:sity of the current must be regu

is an alloy composerl of lated to meet the higher electrical equiva

~pe,r, zinc, and tin in various proportions. lent of tin-\'iz., 50, as a~:1inst 3~·G of zinc,· 

other metals are associated with -

1pp4er to form a. bronze-like alloy, a prefix since 33·5 grain;:; of tin will be depo ited in 

ad<led to the word\ and thus indicates the an hour by the same current that will de-

'"n]pOSitl.< m of the a loy. These allovs are posit only 18'5 grains of ?.inc. For fmther 

~ J mformation, see note on )Jra~.~ing anu ?llr. 
to possess characteristic properties J T S , k h 

distinct from those of ordinary bronze ,· · · prague s remar ·;:; on t e deposition 
of alloys. 

the least important differences to the Bron:t'J1g Elect1·o-EJ'(wed Worl.-.-\Yhcn 

being those relating to their it is intended to impart an ornamental 

analllCt.tvity a.nd resistance. Aluminium effect to electro-bmssed work by means of 

~~for mstance (composed of cower 90 · · d · 1 1 
.n..'l and a.luminium 10 parts), has a con- certa.m stams an varm;:; 1es, t 1e proce~::; is 

. termed "bronzin~." The effects namcu below 

· as compared with pure copper, arc produced as tollows :-

lpr!esen«ld by 12'6 to 100. Silicium bronze, w a?'?n Bronze._ \Y hen a warm bronze <1r 

of copper with a. small percentage h 1 · · d · d b · 1 J .1 

llltcon, as used for telegraph Wires, ha;:; a c oco ate tmt IS cs1re on rasi', It s wu u 

ilative conductivity of 98, whilst a. larger be painted with a mixture composed of 

~1ent.age of silicon (in a.n alloy used !.'or blacklead, 1 oz. ; Sienna powder, 2 oz. ; 

. ) rou~e, ! oz.; made into a paste with a 

wrres pulls down the conduc- little water, to which has been addell 

to 35. Phosphor bronze (as used for a few drops of sulphide of ammonium, 

llephorte wires) is composed of copper al- h · f 
with a. small quantity of phosphorus, or of c londe o platinum solution. The 

its relative cond t' t · '>9 whilst propor~.ions of th_e variou::; ingredients n~ny 

~ospJlor bronze with~c IVl Y 
18 

- ·' · h be vaned to smt the taste of the mt1:->t, 

a relative' n 10 J>~r cent. 0~!-m, as just as he may de~irc to haxe a dark or a 

bronze ~~c:ucttvlty _of .6 :>. ~n . ruddy tone on the ln·Ms. 

llna.~ry ' a.s used m hght ca:st- Black B1·on ze efiects are prodnretl hy 

composed of copper ~0 per cent .. a_nd painting the brat'-~ with chloride of platimui1 

8.4. peTh~ef:Lio~n a. reliti~. conductlVlty dissolved in _spirits of wi_ne ; or a. ~lixtun' of 

h .. g tab e ill show at a. blacklead w1th the chlonde of plntmum soln-

mce t e _composttlon of some of the more tion . or the ~ame inaredient male into a 

fDl'lmon kmds of bronze • . · . r:- • ' t . 
· · paste w1th sulph1dc ot mnmomum solutiOn. 

TABL"£ OF BRoxzE Ar.Lo\'s. Mr. Watt prefel';S the platinwn solution be· 

Name. 

•• 

-.. 
•• .. .. 

metal 
.. 
•• 

Copl>er. 

• • 95• 
•• oo· 
•• 94 '3 
• • 91'5 
.. . oo· 
•• 79' 
• • 78• 

68'5 

Tin. 

22' 
31'5 

Zinc. 

1 
0 
0 
0 
0 
0 
0 
0 

are several other modifications of 
us~ for particular purposes, but it 
deamble to examine them in these 

nor to go thoroughly into the metal
of b~ nlld bronze. Enough has 

• 

cause it produces a more brilliant and ia:;t
ing effect. 

Stf'elBronze effects arc produccrl by slightly 
heating the articles after being paint('d with 
the chloride of platinum solutton used for 
black bronze. 

Green Bronu.-A mixture for producing 
green bronze tints on electro-brassed work, 
is composed of ('bromate of lead (chrome 
yellow), 2 oz.~. Prussian blue, 2 07.. ; plum
bago, ; lb. ; ~::>tenna powder, i lb. : lac l':u

mine, t lb. ; made into a paste wlth water 
containing a. small quantity of sulphide of 
ammonium, or of t'hltwitlc of plntinum. 

U1·een .Antiquf' BronzP.- 'Jhe,.,o elfeds 
may be produced by smearing the brasscd 

• 
• 

articles ·with n mixture composed of acetate 
of copper, 10 parts ; cream of tartar, 111 

pMts ; common salt, 10 parts; carbonate of 
ammonia, or mnriate of ammonia, 30 parts; 
t1 i;:;sol ved in lOO parts of acetic n.cid, or in 

:!00 part;:; of gooJ Yineg::tr. To this add 
a. littll' "·ntl'r and mix well. Tho part~ 
painteu with this mixture must be nlloweJ 
to dry at :tn ordinary temperature, and at 
the enu of ::.ome twenty-four or forty-eight 
hmu·s will be foun1l to be covered with n 
gteen YerJigri~. This must be brushed 
with a soft brush previously rubbed on a 
lump of bec!';wax. A blue shade may be 
giYen to part." of the work by touching 
them with a little dilute ammonia. liquor, 
and th~ ;::rcen tints may be deepened by 
toud1in~ them with n soiution of a.mmonin 
carbon::\ie. As the dry powder brushed oH' 
from this Jricu bronzing mixture is voison
OUi'. the workman should wear a p!Cce of 
lll\1:--lin on~r the mouth and no~trils whilst 
poli~hing \\urk that has been coated with 
bronzing powuers. The first four mixtures 
me~tiond aLoYe should be polished with 
a. soft long-haired brush when ncady dry. 
lf it is ucsireu to show the bra.--s in parts, 
th<'SI! ma.y be touched up afterwards with a 

piecl! of d1a.mois leather dipped in spirits of 

win~' anJ rul1Led on a lump of chalk or 
whiting. When tlni;:;hed, the work may be 
made mod~rateh- warm and yarui:illecl 
thinly with a. qui~k-dryiug hard varnish. 

P .\XELS lX GESSO WORK. 

BY E. C. 

P .-\XELS may be put to so many uses thnt 
amateurs ran hardly do better than decorate 

• 
some for tlle sake of practice. Few persons, 
especial!~· nun-professionals, care to throw 
:tsitle all their early attempts in any art
work. l-nb~s, as student~, they are re
$oh·ed to go thoroughly in for any particular· 
branch of art, wben their work for a time 
consi:-:t:; of " &tuJies " only, they prefer to 
utili,c, a:; f:tr as poS:Sible, all they do. And, 
indeed. tbe g-esso worker who has a fair . . . 
knowleJ,;l' (If drawing and painting alrendy, 
will he unlikely to fail, even in his earliest 
prod ucti1.1t1S. 

Still, the panel i;:; adYisa.ble to commence 
on. It i:-; not heart -rending if it does not 
prore altog~thar present..1.ble when finished ; 
it ii', or may be, small, and so takes littlt.> 
time to dec(lrate ; whilst the problem where 
to place it if the decoration is satisfactory is 
cagi I r :,oh·ed. 

• 
HerL> arc a few po~itioos which a panel 

tlccM:Hl·J in gesso will fill with advantage: 
it will greatly improve the nppearauce of a 
dt1(11' of n cabinet, and, if smnll borders are 
n<l<bl about n.n inch or so beyond the 
outer edge _of the panel, leaving a. narrow 
Land of pltt!n wood between, the richness of 

ctfett w11l be enhanced. Naturally the 
de$ign of tlle borders must be in keeping 
with the ccutre piece, and the separation 
will be inl!reascd or diminished according to 
the size of door. A bracket cupboard used 
for medicine or for books will be far more 
nttmctive if a. well-executed " gessoed "panel 
i~ introduced in tho door in plnce of the 
plain or commonly curved one often se~n 
m these useful arti'cles. 

Some very inexpensive standing corner 
cupboard~ are to be bought now made of 
plain wood, nnd ready for stainin~ or 
enamelling. 'l'bo adaptation of an artistic
ally de::.igned panel would be the making 
of one Qf th~ e, and turn it into a.n object 
worthy .to figure in a handsomely furnish~ 

'. ._. 

, 
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room. It will possess nn interest 
through being the work of the 
owner that it could never have 
if merely purchased complete for 
use; but, then, t he panel must 
be well done, or I, for one, would 
infinitely prefer that it should 
remain without ornamentation of 
any kind. Then there is the ma
hogany coa.l box with its sloping 
door, that might well be beauti
fied by a. goon design in gesso ; 
the fire-screen, with its one, two, 
or three panels 

1
. the flower-stand 

with panels in ieu of tiles ; the 
fnncy ebonised writing table, that 
might have~ long narrow panel 
extending across the upright back, 
n.nd the drawers enriched with 
delicate diaper patterns. And 
when a high standard is reached, 
the artist may execute panels 
bearing figure subjects that will 
be of sufficient interest to frame 
o.nd hang on a wall. For the1·e 
are pictorial efl'ects to be secured 
of no mea.n worth by clever gesso 
workers. 

I will now suggest two or three 
~tyles in which the accompanying 
illustrations can be camed out. 
Firr. 1 shows how gesso w01·k can 
be o employed '"'ith charming re
sults for the decoration of a fire
screen. If we have a. fancy for 
producing something uncomlllon, 
h ere is a fine opportunity. 'l'hc 
framework of the screen i:l of 
white enamelled wood, and the 
carved mount of the gesso panels 
stained rosewoocl or mahogany. 
The combination of white enamel 
and mahogany will he found ex
tremely pletl.:)ing; it is seldom 
seen, though now and again first

PANELS ILV GEsso ff/oRh:. 

. 
/7;:!;} . . : . 
~~-... 

Fig. 1.- Flre-Screen, Central Panel in Gesso Work, 
set in Carved Frame. 

[Work-December 28, 1880. 

t 
~>oft rcfle~tions ~;hown in tl1 e . 
fold:;, the foliage a delicate green 
v~ined with gold{. in the fruit 
and in the pot t 1e toucheR of 
copper red are introduced; whil1,'t 
the l)lumage of the birds IS given 
in tmts of gold with copper red. 
'!'he ground is of gold, 1mre and 
simple, without a. hint of copper. 

It must be remembered that 
gesso work is in i ts essence a 
decorative art, and we must not 
a ttempt to portray natuml is tic 
effects · in the colourinrr we I , 

should fa il utterly were we t o 
try to follow Nature servil ely. 
A conventional decoration is what 
we should aim a.t if we wish to 
be snccessf ul. 

Now fo1· the second suggestion 
for Fig. I. which I mnst give • 
hrie ft y : }'or the drapery use the 
beautiful copper red tint ; for the 
foliage, emernld veined with 
gold ; repeat the copper red in a 
modi fied tint in the pot, fruit, 
and birds, or let the foliage be 
rendered in copper and the pot 
nnd birds in a bluish purple 
tint ; and, lastly, gild the Lack
gronnrl. 

F or Fig. 2 Ishould recommend 
that the dragons be wrought out 
i n gold, the wings commencing 
wi th blue that is presently lost 
in purple, and continued in golJ 
nnd copper; the ground in silver. 
In modelling the win_:rs of the 
dragons cotton·wool will he found , 
t o produce a delicate cobwebby , 
t exture that is wonderfully eficc- • 
tive1 and I cannot too strongly 
adv1se the worker to try it. 
There probably will be a little 
difficulty experienced in manipu

lating it a t first, but the greater the credit I 

when success is attained, and patient en· l 
dcavour is never thrown away. Vve must ~ 
s ucceed if we resolve to do so. 

class decorators indulge in its use. I'cri1aps In a rJplica ''e can, of course, follow either 
its rarity is in E~ome respects a good thing, plan. 'l'he first scheme of colour I propose 
for unless due regard is taken of its sur- is whito, green, and gold, w1t h touches 
roundiugs, it may prove anything Lut at- of copper r..:d. The drapery i . ., whi te wi t h 
tractive. As a. foil ,.------:-.---------- ------- --- ---------.., That tl10 student 

may acquire the 
J1abit of working in 
different styles, he 
should practise orna- , 
menting stained and 
polished wood. In 
this decoration I 
would have the relief ' 
lower than in tbela~t 
mentioned, and the 
pa inting principally 
r elied on for attain
ing an effective piece 
of gesso work. The I 
amate:ur worker on 
making ltis or her 
first essay in gesso 
work may not be 
plea£ed with the 
e fl'ec t produced. 
This, however, is the 
na tural outcoroe of 

to gesso work it is 
admirable. 

The whole of the 
panel should be laid 
with gesso, then the 
fiaure, birds, and 
f~iage carefully mo
delled, the highest 
relief being reserved 
for the figure. The 
latter require.<~ the 
greatest ca.ro, for by 
the manner in which 
it is rendered the 
Kkill of the arti~t 
w ill be judged. 
Colour may hide a 
multitude of sins, 
hut cannot atone 
for inaccurate model
ling. When the gesso 
is ready for tinting 
the figu re may he 
treated fir1-1t, though 
it is woll not to 
finish it entirclynntil 
the folin.go is Romc
what n.dvnnccd, as 
the t ints ren.ct on 
ono another, and we 
r.annot produce a per
fect harmony unlef~R 
wo work u p all the 
Bubject gradually. 

• 

Fig. 2.-Paneltn Gesso Work: Dragons Guarding the s acred Tree. 

• 

• 

• 
want of expene~ce 
and lack of practice. 
I am sure that a 

• 
little steady1 PB:J0 s-
ta.king, con~cJentto~; 
work will g1ve bette
and better results. 
and eventually cause 
considera.blepleaso~e 
in following up t!Us 
branch of decorative 
art. 
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Work-December 28, 1889.] T HE D uLCIMER, AND H ow TO B uiLD ONE. 

THE DULCIMER, AND HOW TO 
BUILD ONE. 

BY R. F. 

VENEERING, V ARNISBING, STReWING, 
AND TuNING. 

THE back facing having been fitted, the 
moulding has to be placed round the belly. 
The best kind of mouldin~ to use for this 
purpose is a plain one, whicn can easily be 
made by taking a piece of 1 i~. st!lff and 
ma.lrin.,. a half-round bead, wh1ch IS then 
cut off and divided down the centre (Fi~. 
15). When your moulding is ready, fit 1t 
carefully into its place, commencing with 
the longest side, and glue and fasten it 
down with I in. brads-of course, taking 
care to bore the holes for the brads first. 

Now we are ready for the veneering. 
Procure a piece of mahogany, walnut, or 
any other veneer that suits your 
fancy, and cut strips rather longet· and 
wider than the fucings of your in
strument, and, having gone over 
the facings with a toothing plaue 

Fig. 8. 
.. 

~-----------9------------~ 

Ll-f:J-----------1:3~~ \ ~ 

I \ • 

eig. 11. 

The next operation is that of polishing or greatest difficulty will be in drilling the varnishing. I prefer polishing, as it stands holes, and, if this is beyond you, a simpler better, and gives a brighter finish ; but, if i t plan can be adopted by using loops of is intended to varnish, first go over the belly thread, which metliod I will explain when carefully with Stephens' Ebony Stain, taking we come to the stringing. The sound-hole care not to come above the level of t he blocks. frets are simply ornamental rings turned to Stain a lso inside the sound-holes as far as fit the sound-holes, but are very often filled you can, and also the back of the blocks, in with fretwork, carved work, inlaid stars and for about an inch round the outer edge or other designs. The bridges (Fig. 11) ar~ of the back itself. When dry, if the colour made of beech , turned as shown, and cut on is satisfactory, give a coat all over with size, the dotted lines with a chisel. Across the made of glue one part, wa1·m water six parts, edge thus formed a V -shaped groove is and, when this is firmly set, varnish -with made to take a piece of brass wire for the good copa~ which must be very lightly and strings t o pass over. These bridges may be evenly applied ; and then the instrument either varnished in the natural colour, may be set on one side for a few days for bronzed, or gilded. The feet a re fom flat the varnish to get thoroughly set and hard. balls of 1 in. diameter and ~ in. thick, and While all these drying operations are going I are screwed on one at each corner of the on, opportunities are afiorded for getting back, after it has been covered with blue or out the wrest-pins, the hitch-pins, tlte 1
1 other coloured paper. The stand is made bridges, the sound-hole frets or rings, the of i in. stuff, veneered on both sides ,(ia

----------

Fig. 9. 

gonally, so that the grain of one side
crosses that of the other, and both nm 
in a different direction to that of the 
wood. The stand is !) in. long and 
5 in. high, and may be ::iliaped to. 

<::::>-----' ----Fig. 13 . 
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Fig. 14. 
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fir. B.-Wrest-Pin (full size). Pig. 9.- Method or" setting out" Blocks !or Ptnn!ng. Fig. 10.-Sta.nd. Fig. 11.-Bridge (tull stze). Fig. 12.- D1agram, • BhowingScale and Approximate Position of Bridge. Fig. 13.-Eye for String. Fig. 14.-Pin properly wound (A) and badly wound (B). Fig. 11!.IIode of making Moulding round Belly . 
. 

. (first notin~ that the screws are well below I feet, and the stand ; and here I may as well 1 fancy ; that usually adopted is shown at the surface), glue on with the best glue, and, say that all these are better and cheapet· Fig. 10. ThiR is screwed on to the back ueezing and pressing out as much of the bought ready-made, as they take some with a pair of 1 in. butts, at a distance of ue ~_possible, weight down, and allow to amount of time and patience in preparing. 2 in. from the back edge. Two pieces of ry. When dry, the top edges may be Messrs. Chilvers & Co., St. Step hen's, Nor- brass wire, t in. diameter, will be wanted •eneered, and, after allowing another in- wich, supply every requisite at a very cheap for the grooves in the blocks, and about 2 ft. terval to elapse, may be cleaned off and rate. But we will suppose that you have of No. 18 brass for the t ops of the bridges. ,one <?ver with a scraper. We have now a both these indispensablesat command; very Also get a yard of velvet ribbon, about tin. J~!OSt Im~rta~t part of the work before us, well, commence th~n with the wrest-pins. wide, for the block dampers. Cut off your :U·• the ' settmg out,, of the blocks for the Of these, eighty will be required. Get a brass wire to exactly the length of the ~est" and " hitch-pins." F our lines, at piece of No. 6 B. W.G.-by-the-bye, this grooves in the blocks round up the ends, distances of ~in. from each other, must be means Birmingham Wire Gauge-iron wire and polish them. Out&ide these fnsten from top to bottom of the centre of of the necessary length-that is, about lightly with small tacks strips of :vour blo~k, and on the front, or inner, line 12 ft.-and cut it into H in. len~ths, either ribbon, one on each block. Cut off forty . the n ght-hand block, at a distance of with a. hard chisel and hammer, w1th a hack- pieces of the N o. 18 brass wire; file the ends m. from the front, make a dot, and another saw, or the sharp edge of a half-round file. level and to fit the tops of bridges. Fit on the same line, at a distance of 1tin. Round up the top and bottom of the~:~e and glue in your sound-hole frets or rings, <uw tbehe back edge. Now divide the dis- lengths, and file one end taper on both sides and proceed to ornament the belly. This tween these two into exactly nine- for about tin. do\m. At the bottom of the so ol>viously depends upon your own taste . spaces (twenty dots in all) ; ~ in. higher taper thus former) drill a small hole to and style tha~ I need hardly say a word line No .. 2 commence another series, and receive the end of the l:ltring. Thread these about it, except that you must be sure that 8&1;Jl~ Wlth Nos. 3 and 4. The hitch-pin pins on a piece of wire, and stretch it the varnish is perfectly dry and hard, not in 18 marked in the same manner, but in between two points, and black them for the sligltust degree tacky, or your gold leaf reve~ t?rdert. the lowest dot coming on about half their length with Brunswick black, or bronze powder will assuredly stick where ouuide hne (.r'ig. 9). and the pin is complete (Fig. 8). The most you don't want it. But stop l I am 
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lflivrs TO YouPlG :JoiNERS ON SETT.IiVG Our AN.D MoRTIShVG. [\Vork-Decembcr 28, 188!) • 
• 

running on t oo fast-our bloc!~s are n ot yet 
pinned. Well, then, just r emove those 
pieces of r ibbon again! and commence to 
bore the wrest-pin b ock. No. 6 wire 
measures h in: diameter, consequently you 
must have holes considerably smaJler than 
t his for your pegs to work in, or in a very 
Rhort time, what with the tuning and the 
pressure caused by the "draught" of the 
strings, the,Y would soon work loose and 
the "pitch' run down. Take, therefore, a 
1.~ in. spoon bit, and on it fit a ''stop" that 
leaves exactly 1 in. of the bit for boring. 
This stop may be made either by boring a 
hole len~hways through a piece 'of wood 
which 1s allowed to remain on the 
bit, and which leaves the necessary 1 in . 
protruding ; or by binding three or four 
turns of copper wire round the bit in 
the place required. This stop is necessary 
to regulate the depth of the hole~. Start 

· by boring the lowest hole, and be very 
careful to hold the bit at right angles to the 
face of the block. When the first h ole is 

"bored, place in it a piece of wood like a 
small pencil, about 2t in. long, which just 

· tits SJ.Ifficiently tight to be easily shifted. 
This is to act a.s a guide for the boring of 
the succeeding holes, and should be shifted 
as each is bored, or you will bave an 
irregular arrangement which will not add 
to the appearance of the instrument. When 
all are bored out, they must be slightly 
countersunk and the borings ca'refully re
moved · they are then ready to receive the 
pins, which must be t'll:rned n ot /wmmere(l 
m . This is done with the tuning key. 

The bitch-pins are made of brass or iron 
wire, ~tr in. diameter, pointed at Of!e end, and 

· .are~ m. long. A hole is bored wJth a small 
brada.wl ·for abont -tin. into the block, and 
the pin is then dl'iven in till tin. is left out. 
'Then go over the tops with a. large flat file, 
.so as to get them all quite level, and the 
instrument is ready for stringing. The 
blocks may be bored and :pinned at any 
time, but it is better to put 1 t off till after 
the l)olishing is done, so as t o avoid the pos
sibihty of nny grease getting into the holes. 
Get 2 oz. of No. 9 brass wit·e nnd 1 'Oz. No. 8, 
2 oz. No. 8 steel and 1 oz. No. 7. This is 
j\LW.G. (music wire gauge). If your wrest
pins aro ch·illed, well and gooLl. If not, 
make a loop of black thread 1} in. long, and 
fasten on each pin at a dista.nce of~ in. from 
the top, by passing the loop round the pin 
and threading the knotted end t hrough it. 
When the pin is turned to the right this 
loop will ti~hten · up and r:,ratber round. 
Now that rihbon mn.y go on again, and the 
pressure bars be laid in their grooves. 

Take the No. !) brass wire, nnd, holding it 
in the · left band, unwind sufficient to make 
one string and twist an eye ·l in. long; 
fi nish this eye off by turning· the Tree end of 
t he wire twice round the string, and cut off 
this free end, leaving~ in. of 11 tail" at right 
angles (Fig. 13). Put this eye on the hitch
pin, and cut off the string 4 in. beyond the 
corresponding wrest-pin. If t he wrest-pin 
is drilled, insert the end in the bole so that 
i t just peeps through i. if not, make a small 
hook of the end of t 1e wire and insert in 
t he loop. Turn the pin to the right, and 
se~ that the string gathers rerularly round 
(F1g. 14). Arrange so that eaZ'h succeedin,., 
Btring lies on the " tail " of the previou~ 
one, and, when the note is complete, place a 
hridge under it (with one of the pieces of 
wire previouBly prepared on top), at a dis
tance of 2t in. from the right side. Use No. 9 
hra.ss wire for t he fi rst five notesA. and finish 
the remaining five with No. 8. u et all t he 
bra.as strings on first, and be careful not to 

• 

put them on the peg;; intended for the 
steel. 

'!'be steel strings are put on in precisely 
the same manner, nnd the first bridge is 
placed about 10 in. from the left-band side. 
Its t?·tte position cannot be determined until 
t he instrument is tuned. The row of bridges 
under the brass strings should stand in a 
line pn.rallel with the block, but those untler 
the steel strings follow a somewhat erratic 
course, owing to the intervals into which 
they divide the strings being unequal. The 
scale is shown at Fig. 12, and also the 
apzwoxirnatt places for the bridges. If 
wllen the instrument is raised to pitch the 
notes given clo not exactly correspond -n·i th 
the notes ~hown in the scale, the bridges 
must be shifted to right or left till the cor
rect place is found. All that is now re
quired is a pnir of sticks or beaters to play 
the instrument with. Take a piece of 
stoutish cane, about 15 in. long, and split it 
into fom lengthwise; taper tbe~e gt·ndually 
along their whole length till the thinnest 
end will easily curl round into an oval ; 
fasten this with strong thread, and round 
the lower side for about 2 in. bind Berlin 
wool or yarn till the reruired degree of soft
ness is obtained. Fasten off with thread, 
and cut the beater to a length of 11 in. from 
bow to hutt. It is as well to have two 
pairs, one t·lothed more lightly than the 
other, as with these a different qua.Lityof 
ton e can be obtained. 

One word as to preserving the instrument. 
It is almost essentia l tllat a wooLl case be 
made for it, as not only does it keep damp 
and dust away, but it also makes an ex
cellent resonator to stand the instrument 
upon when plnyin.!r; and it is qu£te c:ssential 
that it be kept a;; free from dus t as possible, 
and never put it a way after using without 
first wiping the strings with a soft rag to 
remove any damp that may have got on. 

One more-keep it well up to pitch, and 
don't allow it to get out of tune. 

Jll~T!'; TO YO UXO J OI XERS 
ON SE1.'Tl~U OU'I' A.ND liiOR'I'I SI NG. 

DY I:. A. DAXTER. 

T HE readers of WonK remember some 
hints on planing which nppcn.rccl a short 
time ngo. I should like t o explain how tbe 
preceding hints may be made u=-eful, and 
carry forward the instruction ginm into the 
region of practical joinery. 

vVohave nil read with interest and prof.l t 
the ext•lanation of plain, tongued, and dowel
led joints, and it is unnecessary to repeat 
instructions given so recently; any of my 
fellow readers who have not read those 
articles, arc recommended to do so at their 
earliest convenience. 

'l'he beginner, however, ought not to be 
discouraged if he cannot succeed at first 
in making a plain joint; when he can do so, 
he is considerably advailced t owards being a 
practical workman. 

The chief difference between preparing 
stuft' for frames, etc., and joining boards

1 
is 

in the use of the square. It m:1.tters nothmg 
if the edges of a joined board were not 
square when glued together, if only the 
nngle of ono is complementat·y to the other; 
therefore, in shooting, the same ends of the 
boards are kept towards the same ends of 
the bench-the face sides of the boards are 
in one cnse towards the bench when in the 
screw, nnd in the otlter towards the wot·kman. 

If upon trial the boards are not in the 
Mmc plane, the angle must be altered; if 
the boards appear to stand correctly on trial, 

care muRt be taken that the plane i~ set 
truly, or by the time the boards are in conta.c:t 
all along (which is of course to be secured) 
the angle will be incorrect, and the hoardl:l 
when glued will be very much as in Fig. 1. 

Now in preparing wood fo r mortising, we 
must adopt a plan. First plane one of the 
largest surfaces truly, mark it, and "shoot" 
one edge squarely, using the square fre
quently to t est the accuracy of the work. It 
is of the gren.test imr,ortance to the beginner 
to commence rightly. 

The reason why he is recommended t o 
carefully surface one of the largest sides of 
his timber is because he needs to have a 
data, a starting-point, a standard to which 
to refer. In all the a rts this is the same. 
The musician must have his standard of 
pitch and his k ey-note. The optician must 
determine on some standard that he may 
compare various refractive media to each 
other. The surveyor must have bis bench 
mn.rks, and the artist his horizontal Jine. 
The joiner's best plan is to get one surface as 
accurate as possible, in order that by the aid 
of squares and gauges he may get the oth er 
surfaces true also. Always put a mark 011 
the tried surface. 

\~'e will suppose this done, and havingsct 
our marking gauges one to the width antl 
the other to the thickness, and that we ha Ye 
marked with A. !pencil the already preparet l 
surfaces, mark with gauges and reduce t o 
the stroke, principally or entirely, with jack 
plane. If there are any mouldings to be 
'' stnck" or grooves to be " ploughed,'' be 
careful to select the shot edge and the face 
side with a view to smooth and satisfactory 
finish, which will be secured by noticing the 
direction of the grain ; it makes an immense 
ditference to the ease and the appearance of 
tile work of moulding if this is always 
remembered. 

'l'o set out " styles," that is the upright 
members of a framing, pJace them face to 
fa ce, the inner edges the same way, which se
cures the top ends being together; the places 
ftlr the rails can then be marked on the 
edges of one pair, or several pairs n.t once, 
with a square and pencil or striking-out 
knife. 

The rails do not alw.ays so absolutely 
require being face to fnce, btit it is better to 
place them so, especially if there are mun-

. tings, sash bars, etc., to be inserted. In the 
case of work with moulded edges, the place 
for the mortise must be determined by the 
moulding : the square central portion on the 
edge of the frame must contain the mor
tise, unless indeed the whole of the moulding 
can be cut away where the joints occur. 
In such a. case two para llel mortises can be 
made, but it is ne•er necessary unless the 
work is over two incbeR in thickness. 

If there are panels in the ft·aming, then 
the size of the mortise ought to depend upon 
the thickness of the panel! orhmore correctly, 
upon the groove into wnic the panel 1s 
inserted. May I repeat in other words 1 
'l'he distance of the first or nearest stroke of 
t he mortise gauge from the face side de
pends on any moulding that be used ; the 
distance of the second depends upon the 
size of the chisel used, which should be tb.e 
same as the width of the plough-groove, 1f 
any is present. . . 

In setting out the rails, if any mouldm~ lR 

present the shoulders wherever the moulding 
mterse~ts must be as much longer as the 
moulding reduces the "styles," and the net 
width of the styles subtracted from the 
finished width will be the guide to the actual 
dimension~ required. The best .plan to~ 
out a frarmng l.S to draw on a. stnp of w 

• 
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.'a section of the lengtl~, awl on tbo reve1:se I two.lines range in one line; when it is your 
aida a section of the wtdth to a scale of 12 m. hab1t to do so, you have learnt the true 

' to the foot being careful to put in all panels, attitude to assume with respect to a mortise. 
ooves m~uldings, muntings, rebates, etc.: I fear I have not made this important 

t_vin'"' ' done this, the dimensions of the matter quite clear, but those who already 
Bhoulders can be seen at once. · grasp my meaning will, I hope, pardon my 

Having determined the position and effort to make it more si111ple. 
width of the mortise, we will examine the Let us try a simple experiment: Take a 

, chisel and ~ee if it is in good condition; if not piece of wood, draw on it a straight line, on 
· a visit to the grindstone is advisable, for a this line stick a straight wire-a mattress 

mortise cannot be made well by a beginner, needle or a long knitting pin will do; let us 
unless the whole of the conditions are now light a lamp or n. candle; the needle will 
favourable. cast a shadow which by a little adjustment 

The chisel should be ground so that the can be made to lie along the line; the tiame 
ground surface is flat or hollow, the edge of the candle is now in the plane of both the 
square and straight, and the angle produced lines; if the learner stick the pin obliquely, 
by rubbing on the oilstone not very different he will find it is still possible to make the 
'from the ground portion. shadow range, but in that case the light is 

'l'he angle between thE\ ground portion not on or ove1· the central line we have sup
and the back of the chisel should have no posed, as it ought to be. No beginner can 
burr or roughness, and the extreme edges 1·ely on making a true mortise unless he can 
may be rubbed enough to remove any assume this position, in which he can see the 
roughness that may be left from the direction of his chisel. 
grindstone. Our first endeavour to make There is one other consideration which 
a mortise can ought to he 
now be made. mentioned, that 

1 • A mortise is a if', that if the 
~ ~· e c tang u la r edges of the 
( ~~ 

CHISEL. 

Fig. 2 . 

Pig.4. 

I'Jg. 1.- Section of Boards-badly joined. Fig. 2.- Section of Sash Mortise situated between Moulding 
and Rebate. Fig. 3.-Section of Sash Style having Double Mortise. Fig. 4.- Diagram showing 
how to begin Mortise in Middle, cutting towards end A : rever se Chisel and cu t from Centre to B. 

chamber excavated in a piece of wood, 
, generally for the insertion of a '-tenon"; 

, the chisel usually gives the width of the 
mortise, and the mortise ma.y be of any 
length or depth. 

1 
In this, as in every mechanical operation, 

e.ttituue is of importance. Every one knows 
tha:t a circular dtsc does not appear to have 
a cucular boundary unless every portion of 

,._ the outline is equally drawn from the eye; 
we all know that ' a circle drawn on a piece 
of paper and viewed obliquely gives the 
ttppearance of an ellipse. We know too that 
• ny three points may he regarded as in one 
pl~ne, or i~ othey words a plane surface (of 
suttable dtmenstons) may be adjusted to 
t ouch any three points wherever they may 
be placed. Now apply these two pieces of 
kno'Yledge to. our humble operation of 
making a mortise. 

Let the centre line of the tool be ima ..,ined, 
tLnd the centre line of the mortise h~ also 
11tn1er drawn o~ imagined; these should cross 

other at nght angles. When the tool is 
a correct position to cut, the eye of the 

ror1tm~m should be in the same plane as the 
".__imaginary lines we have supposed. 

a.ve I made myself clear in this descrip-
1 Let me try once more. Stretch a chalk 
between two points; at any point on the 
stretch another to a. point above, or pre

let a: ~lumb-line cut the l10rizontal 
uu'~· . You can stand so that t hese 

' 

wood a.re not square (and some workmen 
. leave the outer edges to be planed to finished 

sizes, after the work is glued up), the mor
tise may be made apparently true, perpen
dicular to the bench or mortise stool, antl 
yet, because the work is not properly pre
pared, t_be mortise is not parallel to the 
face of the wor.k, as it should be. 

Now a few words on the actual work, the 
manual part I mean. Beginners invnrinhly 
make their mortises somewhat larger than 
they intend, because they scatter their energy 
over the whole mortise, and the core i!'l an 
embarrassment to them. Let me advise a 
method. Begin the mortise in tlte middle, 
making the two first cuts remo>e a small 
piece of the core, then taking cuts tow~rds 
one end abont i in. at each cut, and as soon 
as possible take each cut as deef as neces
sary; the flat side of the chise is to be 
towards the end of the mortise to which you 
are proceeding. Having arrived at the 11ne, 
turn the chisel ; again begin in the middle, 
and advance in like manner to the other 
extremity. 

Let the diagram given in F ig. 4 represent 
a section of the mortise, and the figures the 
results of each stroke. 

I am supposing you can turn the sty le to 
finish from the other side. The cnt marked 
1 may be deepened from time to time; this 
will remove the core, so that when the mor
t ise is finished, there will not be much left, 

and what there is will be in the middle, 
where it is most easily removed. If · the 
mortise is ri~ht through, it is better to use a 
core-driver tban to pick out the core with a 
chisel or other tool, but if it does not go 
right through, use a sharp chisel somewhat 
smaller than the mortise chisel. 

.Mortises that are intended for a tenon 
that passes through the style usually ha.Ye 
the outer 11ortion enlargeu for wedging, not 
of course m width, but in the length; this 
enlargement for t.he wedges ought to be a 
very gentle taper, because taper wedges hold 
better than abrupt ones. An engineet·'s key 
in a cog wheel may serve as an excellent 
example, or the wedge of a plane is about 
a correct angle for wedge of tenon; thel;e 
wedges, when glued and driven, convert the 
tenon into a dovetail, and also give a little 
opportunity of adjustment in putting to
gether the work. 

It is not always necessary that the tenon 
should go through; in such cases, care should 
be taken as to the direction of the mortise; 
neglect of this would, in case of narrow bars 
like sash bars, cause them to appear bent; 
in fact, would bend them. 

Although I have said that the size of the 
mortise depends upon the size of t.he plough
groove (if present), and the position upon 
the size of any moulding that may be wor ~etl 
upon the styles, yet the cutting of the mor
tises is not to be left until these operations 
are accomplished. The mortises are best cut 
before either are done, a.lthough of course 
allowances are necessary to be made accord
ing to these. If our pupil will draw on the 
inner edge of styles a section of each rail 
in its right position, he will not be likely to 
make any mistake in the planning of his mor
tises. Every groove, rebate, moulding, etc., 
should be drawn, and it would be well if a 
section of styles, muntings, or bars were 
similarly drawn upon the rails- this would 
at once give the shoulders, and suggest where 
either mitrino- or scribing is necessary. 

In all this, I have supposed that the begin
ner has ordinary woods to deal ·with, for 
many woodworkers, as coach builders, etc., do 
not make mortises in this manner. Among 
these a mortise is formed after marking out 
by boring away as much as possible of the 
timber from the centre of the mortise and 
paring the rest away with sharp chisels. 
This method is excellent for ash, oak, beech, 
or other hard woods, sa.ving a large amount 
of work with the mallet, but a learner must 
exercise all his care or be will pare away too 
much in finishing. 

About cutting tenons I shall say nothin-; 
at present, but our little experiment with 
the light, line, and needle m:>,.y . again be 
useful. The shoulders of the tenons in 
careful work ougltt to be marked with a. 
knife or chisel, and the tenon saw kept the 
right side of the line, t hat is to leave the knife
cut line to form the actual joint, otherwise 
the saw kerf robs the length of the rail by 
an amount equal to its thickness. 

If any question arises as to insufficient 
description or unintelligible explanation, it 
will be welcome, as many of these operations 
are more easily performed than explained. 

I n Figs. 2 and 3 are represented, m section, 
a single and double sash mortise. I ha.ve 
said that tho shoulders of tenons should be 
marked with a knife or chisel. A chisel is, 
perhaps, the handiest tool by far for thi~ 
kind of work for t he skilled workma.n, but 
for amateurs of average capacity, an old 
dinner or dessert knife that has been broken 
across the blade, about t he middle, leaving 
a square, or almost square, end to the blade, 
will be found excellent as & marker. 

,I • 
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-
THE BROOCH: HOW TO MAKE IT. 

BY H. S. GOLDSMITH. 

BRoocH T oNGUES. 
Txus is the first of a series of :papers on 
matters counocted with the manutacture of 
jewellery and goldsmith~' work, and it. is 
devoted to the considerat10u of the making 
of brooch ton..,.ues. 

llut before I enter on the subject I have 
chosen for my initial articl~, I think it will 
be desirable to p~t clearly before.my r.eade.rs 
the objects and atm that I have m v1ew m 
writing these papers. 

Therefore you apprentices, for whom these 
papers are principally written, not only get 
all the knowledge you can but try and 
tltink about your work as weh, for it is the 
lining of your head that will either bring 
you profit or the reverse- according to the 
way you have packed it yourself. 

First of all, our materials to mn.kc the 
simplest brooch tongue are tubing, or 
chenier and wire. 

The chenier will be made from Bat plate 
of a thickness suitable to the size tube 
required-it is rarely as thin as size 3, 
Sbakespcar Gauge, and may be made size 

• 

c 

diagram (Fig. 1. 11), and not like Fig. J, F:, 

as it will be sure to come if no provi!iirm j ., 
made for the dill'ercut diameters, insid•; an<l 
outside of tu he. 

'l'his direction i:i not of much importn.n•·r.: 
in small chenic:r, but it il-l very necessary t11 
have that allowance 111ade in large chcninr, 
in order to avoid that :;ign of bad \\''lrktnar• 
ship. I mea n filling up with solder. ( J · 

wonder how many of my readers ltavc don1: 
that, not thinking it would he noticed by 
the master-hut it was, wasn't it ?) ~ow 
that our plate is quite flat and true, und 
with thi!i level properly made, we will pro-

ceed to make it rnto 
B s • chenier hy the nid of 

@ }t:=:==:=:3J a l1ammer and bend
ing block. 

' 

' -

In the first place, 
the objects are to 
J1elp the younger 
members m the 
knowledge of their 
trnde, and to give 
them some of the 
principles on which 
they should set about 
thetr work. ---- . ··- ' 

This bending block 
is usualJy of barcl 
wood or l1orn for 
small work, while for 
larger and heavier 
sizes, bronze, bras~, . . 

The method will 
be that of describing 
the manufacture of 
every - day articles, 
beginning with the 
simplest, and gradu
ally advancing until 
we get to important 
pieces of work, such 
as, for example, 
bracelets and tiaras 
in gem work, and 
caskets, etc. etc., in 
all gold work. 

My aim is to in
tarest and, I hope, to 
instruct those who 
wish to improve 
themselves in the 
art of manufacturing 
jewellery and gold
smiths'workof every 
kind. 

If I were to ask 
ten of my fellow
workmen what was 

Fig. 1.-Dlagra.ma showing Mode or making Simple Brooch Tongue- A, na.tted Metal ; B, Metal turned 
up, tra.nsverse section ; B', Ditto, Elevation showing Joint; C, Tongue complete; D, Joint rightly 
made ; E, Joint badly made. 

' 

· the first article that ::~·,::·-:.:· . 
they tried to make or ~~~~:;~; .. ::. ~- · : ;: ... .. .. . 
were taught to make, = ::::::=.:::~:: ·: .:·: · · : · · ·' 

. . . -
• . . .. 

. . 
' ' '''• -- - - . . . . . - - - . .......... . . ... . . . . . . . . . . I feel sure that nine 

would say in reply : .. . . .. -· ... - . . .... . ... 

as we must ma e a 
b'eginning some
where, I thought that 
would do as well as 
anything to start 
with. 

... -····-- ··· --·-----·-- . . . ·--. . . - . - . . - . . . 
...... ... - . . 

••• 0 00 .. 0 0 4 • 

......... •• 0 0 • • 0 • .. 0 0 0 • • 0 0 ....... - .- • 

---··· ·· ...... .. - - 400 •••• - ••• - • :: .. ~: .. : ··=o= -=~ :. :.:· ... :-- :: -·· . --· 
...... 00 • .. .. -. . 

·····-··· oo ...... • 
------·--·- ooooo • 

~· ... ... 

or 1ron ts necessary. 
It is merely grooved 
out in varying size::, 
ns Fi~s. 2 anrl 3, and 
is held in tlte ln.rgc 
vice, or else the bot
t om of a sparrow
hawk block i fi 
grooved out and 
used. 

Fig. 2, A, n, ancl (·, 
gives the positiou 
and successive statres 
of formation ; the 
only remarks I have 
to make in addition 
are first, that the 
metal should ha \'c 
been annealed; 
second, that the edges 
are got up before 
the centre ; third, 
that the pane of the 
hammer IS of a nice 
rounding form, and 
not sharp at the ends, 
where it might cause 
some nasty dents. 

Everybody knows 
what they are, and Fig. 2.-Ha.mmering Plate on Bending Block in First Stage (A), Second Stage (B), and Third Stage (C). 
that they can be 

Fig. 3, A and B, is 
the wrong way of 
making this chenier. 
It is easy to see that 
the outside edges 
will get reduced con
siderably before the 
draw-plate is able to 
get our tube round 
on the outside, and 
even then the hole, 
instead of being 
round, will retain 
some of the pear 

bought ready - made for very little 
money ; but the fact of being able to bu11 
things u~ecl in. our tra~e will not carry 
much wetght w1th the wrtterof these pa.pers 
for he holds that a workman should tho~ 
roughly know how to do things right out 
from start to finish ; not that we shall 
a lways have to do the things treated on 
but that the knowledge how to do thes~ 
things is u~eful knowledge, and, what is 
more important still, we shall be (;ainin..,. 
experience in the materials in wh1eh w~ 
have to gain our living. 

Whnt sort of a living that will be depends 
on the things we have been taught and 
learnt, on the things we have picked up 
from fellow-workmen and from books, and 
t he uses to which all these can be put. 

• 

10, or even size 15 for very large brooches, 
where a fancy shape such as a barley-corn 
joint is used. 

Our piece of metal, either gold, silver, 
German silver, etc., will be first flattened to a 
suitable thickness. Secondly, out to length 
and width required, as in A in F ig. 1. The 
width of plate is easily calculated by making 
our plate three times the 'vidth the tube is 
to be, or-to put it in another way-the plate 
is as wide as t hree diameters of the chenier. 
Cut the end off as in A in Fig. 1 : make it 
perfectly flat, and with t he borders quite 
parallel. While filing to regulate the bor
ders, you can at the same time take · a little 
more off the inner edge (Fig. 1, c), so that 
when the plate is t urned up we shall get it 
to draw quite close, as shown in the same 

shape it originally had.. No. a;mount of 
clearing the hole out w1th a JOtnt-brooch 
will correct it, and altogether we shall not 
be able to get a smooth working joint, as 
we should do, and such as we do get, wh.en 
the tubing is properly made. Chen~er 
drawn over a mandrel will be dealt mth 
later on, when we come to consider joints 
of boxes, lockets, etc. 

I n order to finish our chenier ready for 
soldering on, it should now onl~ r~quire to 
be drawn through a few boles m ,a draw
plate to get it to our size. 

Perhaps even d uring this process we may 
find that the point is too weak to.stand the 
strain of drawing down. If that lS the ~e, 
we shall have to strengthen it by solder.rng 
it up, or else by introducing a piece of w1re, 

., 

• 

• 
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and soldering that as well. 
You must use your own 
jud!!IDent whether the latter 
method is necessary ; gene
rally, neither is required for 
the common run of brooch 
joint. 

It is then annealed in 
order to clean it from any 
grease it may have picked 
up in its passage through 
the draw-plate, and put in 
the pickle (vitriol, 1 part ; 
water, . about 30 part~). 
Warm 1s best, but cold Wlll 
do if you are not waiting for 
your work. Take it out of 
"pickle" when clean, rinse 
it well in clean water, and 
dry it If the metal we are 
working is rather hard, it 
would be as well to tie 
several pieces of iron bind
ing-wire round it in order 
to keep the seam closed up ; - ~ -·· - -- _ . 
or else, as we shall do later : .:.: ::-=-- :::~:; .. 

· on, to wind iron binding- =- -- :::. ·.:: _:;_::: ::. · 
wire all round from one end .::_ .. --=--==--=---=---- -~: - : . 

• . . -. 
. . -. -
.. - • 

. .. . .. . . . . 
.. ----·-· . . . . -..... to the other. -:____._ ·-- · -=-- _ 

After drying it, score it ~~-=- --- _:::::, :::: .. .- ::. ~ · :=:~----=~: ncross the join or soldering =---=-~..::~ --:~ :;=..:.:.:.._ ;:--=~::.!!:~;;; : :~::.·:..- -· · 
----- ----- -square file, like Fig. I, c, when - -=-=:-::...-::-._:7=---

.. 
• 

. -.. . . .. . .. . . . . . . . . . . . -. . . 
·-· -- ................. ....... . . - ·-- ···· .. · ·--- -~ .. 

---

. . . . . . . . . . . . . . . . . ' ... 
-•u •••• • •• ·•• • •••• 

- -----···· 

it '";11 be ready for use. 
The wire out of which we . ..:-.:=~ -..;...:_ --- --=- . 

saved if this were always 
done. 

If the tongno we are 
making be a 9-carat ~old one, 
merely hammering 1t round 
and round on the flat iron, 
small anvil, sparrow-hawk, 
or beck iron, or whatever 
you use in your shop, will 
be sufficient ; but if we are 
dealing with German si lver 
or gold of a better quality, 
then it should be twisted 
(Fig 4, A) as well before we 
hammer it, else we shall find 
it is not hard enough. You 
see in Fig 4 that it is being 
twisted onl11 near where it 
has been soldered; the other 
part that is held in the vice 
was drawn down hard pur
posely, as you will remem
ber, in order to save trouble 
in doing work twice oYer. 

The fitting into the joint 
is so simple that it wants no 
description ; but it will need 
care and skil~ too, to get it 
to fit well. 

are to fashion the tongue -- - ·..:=-=- ---=-- - · --= --==-==-- _:. :-:::-. ---

Now, as to filing up, it 
should be given a good 
shape in section ; generally, 
it is either round or oYal, 
although occasionally I have 
met with them triangular or 
bayonet shape. 

The points should be filed 
the shape of Fig. 5, .\, 

B, c, D, E, F, G ; not the shape of Fig. 5, 
H, I, J. 

should be drawn down to Fig. 3.-Diagra.m exemplifying at A and B the wrong way or making Cbenier. the proper size, and should 
not nave been annealed for the last six to as to get a slight flat surface to rest on the twelve holes, so as to have it rather hard. chenier. Scrape the part that comes in Now to make the tongue, which, after all, contact perfectly clean, and then proceed to consists merely of soldering a piece of wire solder it, only don't make it red hot all on a piece of tube. Cut a piece off the along. Remember that we have drawn it chenier and place it on a piece of flat charcoal down bard, for a reason that will appear or pumice-stone, in which a notch has been presently. 
cut or filed to keep it from running away; H aving soldered it, I hope you have done and see that the seam is just where the wire this without filling up the hole with solder. will cross it (Fig-!, B), and that this part i::; You can always prevent this by placing scraped clean, else the solder will not hold. a single horse hair through the hole. It will The part of the wire that crosses the . not be necessary after a time, but new hands chenier should be hammered just a little, so do the very things you do not want them to 

do whenever you give them the 
slightest opportunity to go wrong. 

Is it necessary to tell you that 

I don't think any words are needed to 
point out the weakness of }'ig. 5, H and 1, m· 
the clumsiness and ugliness of J. Just 
let me whisper that the end should be filed 
to a point, and not left partly done, as you 
do ·sometimes. 

In reference to the shape or curve (if any) 
that a tongue should take, the illustrations . 
are surely sufficient particulru·ly if you 
remember the work it has to do is like that of 
a bayonet or sword, not like a corkscrew. 

I 

E 

G 

A B 

if your piece of joint is long, you 
must take care to solder the seam 
right to the ends; or should I leave 
such common-sense matters to you 1 
1 now and then see this left un
done, therefore I here s_peak of 
it ; but when I do meet w~th t his, 
I can tell you I don't think much 

~~~~--~.3- ~F~----·---~~~>~' 

' -~ 
:;:r· 
I 

.. 

of the fellow that does it-or, 
rather, that does not do it-he is 
almost past praying for. 

Now to finish the tongue. First 
it has to be boiled out, or" pickled," 
to remove the charred borax, etc. 
Then it ha~ to be hardened, and, 
thirdly, fitted to the joint, filed 
up, and given the proper shape 
ready for the polisher. 

The second stage only concerns 
us now. We have had to pickle 
the chenier, so you know what 
that means. And please remem
ber, now and henceforth, that work 
from the boiling-out pan or pickle 
pan must always be rinsed in the 

,. 
• 

clean water pan that should stand 
bes\de it under the soldering jets ; 

. or, if they are fixed to the board, 
I.- Twisting before Hammering (A); M etal before then on the pickle shelf. A 'l'w1Bt1ng with Top attaclled (B). good deal of bother would be 

~ 
- - H 

I 

A 8 c D tC l. 

- - . Pig. 3.- Rtgbt way or flUng Point, A. B, C, D, E, F, G ; 
wrong .,-,.y ot ·ditto, H, J, X ; Wire turned round 
and IOldered, )[. L. 

• 
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It has to pierce, not to wriggle, tlu·ough 
cloth or other dress material. 

Thl} different 'lmy:; there shown are ~11 
matters of every-day occurrence and e~plam 
themi:;elves~ with perhn;ps ~he e.xccptt<;m <?f 
the double one sl:.•JWil 111 Fig. 5, D, whiCh IS 
intended to prevent a top-hea'\'y brooch fi·om 
tilting forwnrd. . 

At K, L,. in Fig. 5, t'vo p_r~och pms _are 
shown wl.uch are made ditlerently f10m 
any of the others spoken of. K is simply 
the wire turned round and soldered, a~d 
this is used with a joint to be shown m 
the next paper. The 'illustration to be. t~1en 
•"h·en is one form of so-called EtruscnnJomt. 
"' The pin at L is made with o. tl.at pl.ate, 
which IS afterwards drilled and tiled mto 
slmpe. This also will be further noticed in 
the pn.per on joints. . 

Hardening the tongue should have much 
more attention given to it than it generally 
crets · for on the power of the tongue to 
~et a~ a spring always pressing against the 
top of the catch the safety of the· brooch 
depends to a very great extent. P~rhaps 
if notice is here taken of this matter 1t may 
help us to get these tongues made properly. 
Surely they are simple enough to do, yet I 
find many workmen will file up and finish 
a tongue in great style as far as appem·ance 
goes, but the lady, on placing her brooch 
in her dross for the first time, finds the 
tongue bend just as though it were made 
of lead or copper. Such men cannot but 
know the proper way to make them, but 
they are not conscientious, and I am afraid 
set a very bad example to the juniors. 
Shall I be sayin~ too much if I say that 
those who skulk their work in these small 
matters are a disgrace to their trade ~ 

The very men who leave undone the part 
of the work on which safety so often de
pend~, and which would not take them 
another five minutes to do, are those tha.t 
growl and think themselYes hardly done by 
when the foreman recommends the reten
tion of a more conscientious, anu mny be 

• 
younger, man in their stead, if it is ncce:;-

il sary to choose- as it sometimes is. The 
one may have less experience, and may 
not have such an all-round knowledge of 
work, yet he will improYe; while my daily 
experience as foreman teaches me that a 
tendency to skulk or shirk once shown 
will increase until it is almost impossible 
to sugge~t thn.t they be given another tria.l, 
after they ha.ve once oeeu "sacked." It 
causes trouble to everybody, and I much fear 
sends them down a few steps lower, and 
mostly, if my observation is not entirely in 
error, through their own fault. 

On _the other hand, I have the pleasure of 
knowmg many members of metal-workino
or engineering professions whom it has bee~ 
a real pleasure to work with in their classes 
for teach}ng teclu~ical n~atters : they take 
nuch nn mtcrest m thetr work. Has the 
lack or technical education in matters con
ncctctl wi~~ this tmde at~ything to d0 with 
the scarcity of really first-class workmen 
and the miserable way many of them tur~ 
out work just a little different from the 
usual run 1 I belie,·e it has and if the 
n~ling body ?f the Goldsmiths' Company 
will only constdcr t he possibility of forming 
s~cl~ classes, I feel ~ure that many who are 
wtlhng to learn will avail themselves of 
them ; and as for the others who do not 
want to learn-well, they can ~ro about 
their own plcnsures. All I dare hope for 
is : tb.nt opportunities may be given to those 
wushmg to advance themselves, as is done 
in nendy all otlter trades except this one. 
To any one who really takes nu interest in 

• I 
• • 
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his business, the gift of a l~rge sum. of 
money a few months. ago for tecluncal 
classes, which do not ~nctude ours, by ~he 
Goldsmiths' Company causes a great feclmg 
of injustice; and this thought will arise: 1.\ re 
those in authority there in any way con
nected with the trade 7 It snrely is open to 
crreat doubt when they help members of 
~ther trades to rise, and by their lack of 
interest in their own trade they deprive 
its members of gaining knowledge, which 
they admit is right in other cases, but not 
in ours. Surely the trade of goldsmith and 
jeweller is an artistic and scientific pro
fession, and should be encouraged more 
than by the few prizes given by the Society 
of Arts, and other:~, which are for the high
est class of work, and for which there is no 
opportunity of preparing oneself. 

It is the improvement in general work 
and a knowledge of the principles on which 
it should be done that is wanted most at 
the present time, and I re&ret very much 
that more powerful pens tllnn mine have 
not taken the matter up long before this. 

Enough of that for the present, but I 
hope I may be allowed the privilege of 
writing a few words on other matters to 
which, I think, attention should be called. 

OUR GUIDE TO GOOD THIXGS. 

• • • Patentees, 111rtnu.fitcturers, and rltalers gc•tr.rnlly nre re
fliii'$/Cd to s~ml)•I'OS1>Pctuscs, bills, etc., of their .~J>rcinli
l i~~ in tools, liWt·h incl'!f, cutd tvorksltop appliaHccs to tlte 
J:'tlito1· of Wut:l\ f1J1' 11otice in "Our <:uide to Good 
'l'hi11gs." 11 is desirable that specim<'lts ~Jwu/d l•c $CIIt 

for c:c«minal i'>n C\llfL le$ting in. ull OO$CS tchc l! this e111~ be 
clo11t tvithont i?tconrclliellce. Spccimc11s tints t·cefi 1·ed 
wilt be t·et1t.rll cd at the ca>·liest OJ>JlOTtlmily. It "w$t Ire 
ttndcrstoo(l tlwt et:el·ything tvhich ~ ?tolir·ctl, is ?Ill/ iced 
01~ i ts 11terils o11ly, and that, a.s it is i>~ the JlOtcrr of <Ill!/ 
one tvho hit$ a tt s~fnl article for sale to o!llrtin me 111 i •tn 11/ 
it in this rlcpm·tment of WORK tvithout clr ro·rre, /Ire 
11otice.~ git'tl~ J•nrtake in ?!.0 wuy Qf the ?14tro·c of ada·cr· 
tisementll. 

113.- DALl'!'s NEw CnrM~EY T oP "EJECTOH." 

AT this season of the year the wintry winds, 
blowing in fitful gusts from eYcry quarter , tou 

frequently r eminu 
us that we ha>e 
not vet arrh·ed at 

• 
anything like pl'r-
fection in the 
methods at onr com
mand for warming 
our rooms anu get
ting rid of the smoke 
that escapes upward 
from our fncl by 
r t!ason of imperfet:t 
combustion. :\. c·om
position has l tt•en · 
produced with 
which we nre to 
doctor our coals and 
1·enderthem smoke
less at the cost of 
~.s. 3d. per ton-a 
most excellent thing 
in its way, if tht! 
1·esults to be ob
tnincd from its use 
are in accordance 
with the promises 
made by its pro
prietors. I have not 
yet had an oppor
tunity of testing 
this new substance, 
but it is my inten
tion to do so, and 
tell my readers my 
experience of it, 
with as little delay' 
as possible. 1\Jean-

--=~===----" while, howeYer, let 
-._ 11s consider Dale's 

FJg. 1.-Dale's New Chimney Ne't! Chimney Top 
Top "Ejector": external View. " Ej~tor, "a Yariety 

•• • • . . • . . 

of " tnll - lJOy " 
which, from its con
struction, SPems 
likely to facilitate 
the escape of Rmoke 
into tho open a ir 
without being 
driven back ngnin 
by n. downw1trd 
draught to the 
plnco whence it hns 
come, to make its 
wav into the r oom 
itself, to soil with 
unbnrnt carhon nnd 
nnusentewith itsob
j edionnble ou01tr. 
'l'he external np
pearo.nce of tho 
"Ejector" is shown 
in Fig. 1, anu a 
sectional view in 
..,, . ? 'TC' h ~...., 
.1.' tg. ~. J.' rom t nso 
its construt tion nnd 
action mny be t·nsily 
undcr~toou. The 
in >ention, as ap
plied to chimneys 
or as a v cn ti ln tor, 
has for its ol1j ect 
improvements in its 
make for maintain-
ing in either n con-
tinuous upward cur- , 

a 

A 

r ent of air, thl·reby '' ... , " ' ~~~ pre Ye n ting- the ... ,, '~----~--· __ _ 
- .... ----down blow by the ',, ___ .------

sucllll'n or. actidcn- Fig. 2.-Dale's New Chimney 
tal <"f'~satJOn or re- Top " Ejector": section. 
n •r!;a l of such cur-
r ent of air. The chimney top itself is made 
in two pnrts-namclr, the lower or central pipe, 
A, which is suiToundcd by an outer or external 
case, 11, sustained by four triangular supports, c, 
which net as guides or channels to assist the 
upw:trd cun-ent of air between A and 11. It will 
~e noticed that the lower end of the upper part, 
11, is so constructed as to form a cone-shaped 
proj ection, and rounu tho central part of the 
lower portion, A, a piece o£ zinc is soldL•rcd on so 
ns to form another cortical projection, the counter
part of the projection above, and placed in a. 
ren:r st'd position. The supports, c, arc atta('hE:d 
to the cones, D, n, and form the conncc;tions 
between the upper and lower portions of the 
chinmey top. Thus between each pair of ad
jacent supports is a space to admit the ingress IJ f 

air from whatever quarter the wind may happen 
to blow. The smoke ascending from Ll'low 
enters the lower portion, A 1 and makes its way 
into the upper pnrt, n, in the direction shown by 
the central arrow, and having attained this point 
it is dri>en onwards, upwards and outwards, by 
t he current of air which enters the ~paces be
tween the triangular supports, c, and proceeus 
upwards between the lower and upper parts of 
the chimney top, as shown by the arrows on each 
side. Thus the r&turn of smoke dowc the 
chimney is pre>ented, for any downward action 
of the wind, or down draught, is pre,·ented by 
the up-rush through the spaces between the 
supports shown at c, c. Of course, it is not 
possible to speak with absolute certainty of the 
perfo:nnance of any contrivance of this kintl 
without trial, but as far as theory goPJJ it seems 
all right enough, and sufficiently good to '~arrant 
its trial by any one who is unfortunate enough 
to haYe a smoky chimney, which has bPen pro
nounced incurable. The Chimney T op "Ejector" 
is the in>ention of and is made and supplied br 
Mr. Waiter Dale, 22, l\Ialvern Road, Kilburn, 
London, N.w·. It should be said that it can be 
made to fit any existing chimney pot, or with a. 
square base, as shown in Fig. 1, for building in 
mt.h brick-w-ork-14 in. by 9 in.-in zinc, or 
gal>anised iron, as the purchaser may prefer. 

If any reader has tried the chimney top hero 
described I shnll be glad to bear tbe result of his 
expcriente, and to learn if its performance is 
equal in e>ery respect to its promise. 

TKB EDITOR. 

• • 

J 

• 
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SUOP: 

) .fJ. .A CORNER JI'OR TnOSK wno ·w A:">T TO TALK IT. -----• • • • N OTtC& TO CoRRESPO!'DESTs.-Tn an:<lt"'ring any oj • • the "Questions subnLitt;;;t hi CtJI·reS]>OIIdent.<," "' i ~~ J't· ftrri'IIJ} to anythin~ that ltM O.Jipear;;;t i1~ " S/tOJ>," wl'iters art requested to rt.fer to the mnnber a 1td pa!]t of lllt>lthtr o/ WoRK in. whl.cA the stt~iect 111tdcr COilsitil'o-a t io •~ amlt4red and to give the hCililinu of the paraurapl~ to tohich rJertnce ;., made, all!! the initials <11111 71lctce of ruidence, or the nom-dcflume, of the 11•ri ttr by u·ho•n 
the question ltas betll asked or to u·hont a retllY ltas bun already given. .Answ<lrs can110t be gil'tlt to ques
t iolll wllicll do 11ot bear o~ stlbjtCI$ that fairly come wU/Iin the IICOpt qf the Maga:ine. 

I .-LETTERS FROM CORRESI"ONDESTS. 
Bookbinding and Book Boxes . - R. ·w. S. 11 (Luds} wri tes :-"1 hope you will soon be able to hl Jrlve us the urticles on bookbinding, promiseu so ol long ago as Mo.y (in No. 7). The year is drn winfC to 

11 a close and I daresay mt\ny ot your renders, like 
1'1 , my11elt; would like to bind their loose pamphlets 
JJ an.d parts, etc.-the accumulations of the year-and Q place them upon their bookshel \'69. I htwe alr<.>ndy 
•J tried my hands upon making book boxes, for keopt.l lng small papers, catalogues. etc., in a hundy way ., tor easy reference, and find the m most useful. A ~ friend procured mea number of cast-off cloth backs, 1 removed from the books by the binder for enclosing 1 them in more expensive bindings. 'l'hese. with > cardboard sides covered and lined w ith marbled s and glazed papers, quite ornament the sbeh·es, a and cannot be detected from the genuine books. A 1 loose index placed in _the boo~cu_se ~ets O\'er. the diflleulty ot the lettermg not mdicatm~ the nght co»tents. It you think that a. description of how , the boxes were made would interest the readers, I would be willing to forward an illustrated pupet· on 

1 the subject. I trus t, when we do get the a rticle on bookbinding, that we shall have the cheaper forms of bindings t reated of at length. as I dnresay the majority of arunteurs woulcl hardlr. care to tackle the expensive leather CO\'ers."-('I he bookbinding f papers will be given at the earliest possible date . Mea»whiJe cannot R. W. S. g-athet·nuy useful h ints trom the articles " Binding l\lade Ea:>r." in ~os. B an.d 9 of W oRK 1 I should be g lad to see the paper I to which you refer, if you will send it me on ap-1 proval.- ED.] 
Printers' Boilers. - J. 0 . W. (Brid(lWafer) 

I 
writes :-'' I see a correspondent in No. :H (see page 
MJ.) gives instructions for making printers' rollct·s, but lie is certainly wrong. ' l lb. of glue to a. gallon of treacle • would make a m ess, but not a. roller. Take llb. of good g lue, crack it up, soak in wate r a couple ot h ours, theu put it on the fire to me lt o n the same principle as a carpen ter's glue pot-,·essel ln a vessel. 'When melted, add 2 lb. of treacle, stirring it occasionally and letting it simm et· together until well incorporated-about a couple of hour&-when it will be ready (after scum i3 taken off) to pour into warm, oiled mould. Don't stir for a quarter of an hour or so before pouring, or rou will get air-holes in roller. Let it stand till thoroughly cold (next day is best), when rou mnr pull out. An amateur with a. litt le ingenuity muy oosily make a. small mould from tin, or a tin canister may be utilis~d. 'l'b!' quantities gi\'en are what I have used 1n practice. but rollers m ay be made harder or softer by adding more glue or treacle as the case may be. Printers' rollers are now exte»sively made from a.ditferen t composition made ot glycerine and gums, which composition IDI!-Y be oough t ready for castill!f of nny or the pnnters' brot.:ers a.t trom ls. to I s. 6d. per lb.' ' 
Working Drawing of Tramcar.- \V. :!\f. c. (Glasgow) writes :-•· Would F. C. (L eytonstone) oblige me with tracing of above wWt mCASurem!!nl81 I will gladly pay for it. Also drawing W1th measurements of the common cab." 
Lacque r for Iron and Steel, etc.- A. J. L (London, N. JV.) writes:-" What STEEL (see page 526) requires is, I think. either the • K nrnwood steel enamel,' or K och & Co.'s • varuish for metal and wood.' These are both of th<.>m blue and used cohld. I cannot give the preparations, llS I bclie,·e t em to be secr et." 

., A Simple Incubator.- W. H. J . (Belper) writes : 
h 

In No. 35, pa~e Mi. ' 'l. L. (K ingstand) writes ow to make tt. srmple incubator. Will W. L . please say, through 'Shop,' wl1at size lamp is wonted ahnd what neat the sand should be kept1 I hope to ear from W. L. soon." 
.. Whee~g. -.G. W. (Bom·nemouth) writes:-The mlld effuston of 'VHEELWRIGUT'S CLERK (sec P:-f;e 687) was partly caused by punctuation or want ofh t. My meaning was for aruateul'3 likiilg to trv ;, eellng, to take the Editor's tip to TrtENr.n (page (thl- Erepared wood, etc. It may be new to eome thae ~t, I a~mit, is not so old as the pi t frame) th t tra.t e maJOr part of stAmped forgi ngs used in e d,e comes from France. 'l'be ave~;agc wheelers !rips to Glasgow, etc., are. or have been, on shanks pony (see U . K. S. reports)." 

Uaefnl Scroll Saw. - VERDANT writes :-"It 
JN Wooo (!lee page 4i6J would kindly g i'l'e 

;~g~~Jii~~~J~~conccrning the above, I s hould For instance, die ot fly wheel of rods, how attached to saw1 how is 'oom88.
18

W strained or tightened 1 aud how is the saw •• made1 " 

• 

' 

S HOP. 

Sma ll Foot-'Power B ellows.-1\'fEnrcus(Ham7>· stcacl) write~:-" As many amateur mccbtmies like m rsclf often hnve occasion to do some soldering or brazing, it would bo a grcnt assis tance to us if you would gh·e us n. parcr with sket.chcs showing us how to make n smal foot-power be llows wit h cont inuous blast to be used with the ~;ns blowpipe. I ha\·e tho lntte1·, bu t I d1trosn.y a good many of yom· readers woulu be glo.d to know how to make this for themsch·es. if you would describe i t in addition to the bcllO\YS." 
Polishing Wheels- Tube Sa.ws.-A REGULAR SUBSCRIBEU (Lit•erpool) writes:-" I would like to ask OPIFKX through you which or the J•cceipts for polishing wheels, gi\'en in No. 2-1 W om;:, page 3il, he considers best suited for putting a. tine cd"C on wood-turning tools. I would also like to nsk 'S. 1\1. (Skeltllith Bridael if he thinks the tube saws mentioned in his l utt~r in · Shop.' 'YORK 1\o. 27. puge 4:!8, would be !!IUtablc for cuttmg ouk ocross the grain , say up to :!l in. diameter, in a !-in. foot lat.he.'' 
Easily-Made Fret Ma.chln e .- A. J. P. (London, S. TV.) wr ites :- " I send you sketch of one which I think much mor·e simple than the one in No. 21, page 3:l2. lmatle it my!!cH: i t is my own idea; I ha\'C h<ltl it iu use fot· about fow· years, and 

c 

z -Q. 

• 
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• 

I SlOE, V.Jt::W 
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Fret Machine. 

find it works well. nnd is 'l'Cry easily made. It consists of n small bench mude of any pieces of woou ot a suitnble su·cn~;th, and an ordinnr y hand frame of eithet· 12 in., 1J in., or 18 in. from saw to buck. J.<'irst malte a bench us s hown at A, with three legs. ~~ piece of hoop iron or wood, B, or small Lnble, c. for working on treadle, o, antl small steel s pring. E. '!'he cost of the whole is about 38. IC you do not quite understand the sketch l will send you U. small model in cardboard." 
Combined Bench aud Tool Chest. - TYRo (Hull) writes:-" I notice in No. 33, page 524, of \VonK, a drnwing of and inst t·uctions fo1· making o. Com bincd Bench and Tool Chest, by 1\IAXCUNU.:\t. I think it an excellent testirnonittl to the value of \VonK, as an nssistant to the etforts of the amateur mecbnnic, that 1\iANCUNIAM, from being-as he owns he was-only a. tyro previous to the nd•cnt of \VORK, should, in the time that it has been before the public (33 weeks), be able by its o.itl to mnke such a. useful nrticleas the one he describes. Being somewhat of a ·wood-spoiler • myself, and ha dug only a limited spttce in which to exercise my talent ('l) in thnt line, and to s tow a. war I he tools I possess, I at once, on seeing MANCU;>\J ,\)t 's article, became tired with the ambition to construct s uch a ono for myself. l s hould, therefore. esteem it. a great favour if l\lAXCUJSIAl\t would, tlu·ough your columns, stato the quantity of wood requh·ctl. and the probable cost. us hitherto my experience in wood-buying hns l>ceu very limited." 
Tool Wanted.- B. A . B. (H ampstead) writes in reply to GAUGE P:>tNT (Pa1·is) tsee puge 4.~6) :"Two accurate 2-ft. rules will quickly aud correctJy measure nuy opening less than 4 ft. F or wider ones GACGE P o t:->T might get one 3ft. as well, or n. pail· ot 5-ft. rods us usetl by surveyors. These will meastu·o concctly und ensily any dimensions between 5 ft. und 10ft. I see nothing makeshift about it, and bclic\·e tlul.t if it were needed or if it were possible some simpler plan would soon be introduced. 1 do not see thn.t an)" imprO\'ed tool is called for. As to bevel for statr rail joints again, how can any tool be invented to fulfil conditions so varieu. nnll which it is impossible to indicate befot·ehand I GAUOI!: P otNT appears to want · a universal template cheap and handy. A good plan to adopt for a square across hand rail if s traight is a. very thin steel straight edge made ot clock spring steel 'l.'his, which must bo wide to be correct, is very useful for squa ring a ny rail that is straight and not tapering. As to a. bench grip for veneer or a door, GAUGE POINT ought to consult the ad,rertl.se· m cnt columns, looking tor • instantaneous grip vice: '!'here is now no difficulty about i t . 'l'he 

• 

• 
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only thing is to keep tho thing in oruc r· when bought. Ordinury ear·e will du this.'' 
An Easily-Ma d e Fret Mn.clllne. - JI. S. R. (H iohbu1'f1) write!!:- " I not iC'e in \\' omc (see page 525) n. rep y to m y inquiry of how the ft·ct machine is to be worked, and nmst thank \\'.H. S. fot· his courteous reply, and shall be very pleased if rott would give 1110 his address so thut 1 might be enabled to accept h is invito.tionund see the machine at work. Since my letter to ro111· most vnluablo paper, I hn.ve seen very many inquil'ics about this snme machine, so thnt this shows that I was not the only one who could not see how it was to ho worked. I am nfrnid I wrote n little pre matu rely o.bout this machine, liS I think I can see now whnt \V. R. S. mea ns, all hough there are a fe w little details for explanation which cnn only be exphtined by my seeing it at work. I s hould not ha \ ' 6 tu ken the trouble to write about this machme. only that I take a great interest in the paper and evurything that is in it, aud wait for its appearance wtth the same interest as 1 should the weekly pat·t of a novel. as I consider it 1\ most interesting and valuable paper , from which l bnve got muny suggestions which have been of use to me. I mi){ht 

I:IUl' that I bM·e no intention of corr·ecting the muchiue (could I do so), as I lun·e little doubt that.. from what W. R. S. says, i t is perfectly fcusible." 
About Scrapers. - SCRAPER (Cottingham) wt·i tes :-" I have taken your paper ft·om it;; commencemen t, a nd ha.\·e gathered some very valuable information from it, which I should have taken a n earlier opportunity to aeknowlecl~c, but I have seen so mauy letters of congratulation (and discontent) that I thought you would be tired of it. 'J'he tu·ticle I more particularly wish to me ntion oppcured in No. 24 ot vVonK, enUt1cd 'A Few \\'or·ds about ::icrapers,' by o. Cabinet Maker. I had heard or this tool some time ago, and not knowing exactly what sort or thing it wn.s. inquired at my tool shop, and bought one, but to my nnnor a nce, when ! tried to use it. I could make nothing of it. I scraped till the perspiration rolled otf me, but not the slightest impression could 1 make, and nt lnst threw it aside in disgust. I did not pay much attention to Lhe article on scraper3 when it appeareu, as I think I had scarcely got over my previous annoyance ; bnt hadng this week n little job on lmnd requiring a nice surface I thought of the artic le, and lca\·ing my work, looked out the pnper and rcud it carefully. I thought what a lint must ha ,.e been, for 1 knew tbat chisels and other cultin~ tools wer·e not usually sold in workingo1·det·, aud I might have kno'wn thut ~:~crn.pcra w<.>re the snrnc, buL l didJ1't.. However, I went to work ngnin. followed the instruclions to the bes t of ruy al>ility, and to my grca.t delight dressed up the wood to mr entire satiafaction, and at once detcl'lllincd to write the first oppot·tunity ant.l tbo.nk the wt·iter for his useful hmts." 

Index . - A. X. E . (Nottinnham) writes :-" I thinlc tho suggestion of l!AH~<:HEAD rsce pa,:.;e ~ 15) tL YCry good one, although perhaps it might not uc con\'cnicnt on the fi rst pnge, as he sug"gusts. It might find n. convenient comer somewhere, pe rhaps ia place of the fly sheet I sometimcs tlnd snugly folded. 
10 my weekly copy." 

M e n Worth Knowin g. - A. X. E. (1Yottin{1-ltam) writes:- " I can fully bear out HELP ~.\ I..' I ( OTRER's remarks on pa.gc 316, No 20, about l\lr·. l:'vol's tool warehouse being a good and cheap one. I have traded the1·e seYeral ycar·s. in fact, e\'ur s ince he started in business on his own account. I was in his shop only last Sntw·dar, and seeing a copy of ' V01m: on his couuter, l remarked that I ha.d seen his uu.mc mentioned in i t, and he r ep I ic1l, · .\h, YOU see what it is to have o. good rc[l_utntion! · And, being mrselt a nuti•e of Spaldiug, I can nl::o bear him out in what he says about .i\Jr . .i\Iussl·r. P c1·hnps cheap labour has something to do witlt cheap producuon there." 
Plane Iron B evel- An Amateur's Dodge.R. H. (llewcastle-on-Tunc) writes :-" Fmdiut; tL great ditl1culty in getting a straight, smooth, un<l even be,·el on my plunc iron, I found the followin:{ give a. capital cutting edge, which worked ve1·y s moothly :- Take tho iron out ttnd u nscrew th<> plate, set it i to 1 in. [rom edge, and pass the whole through the sole o f plane as far as it will go, depending on size of mouth. 'l'h e iron will now pr-oJeet abont t in. Take sharpening stone in baiHI, and resting one end on back of plane work it on-t· the projecting iron •• The angle formed gi\·es tl!~ cutting edge. I nottced some llttlc time ago 111 \YoRK instructions, etc., to sharpen a Jllane. It struck me at the time that pcrhaos my dodge woulol pro~e otsel'Vicc to m any arnatetirs who luwe found a diftlonlt.y us l have iu getting a straigh t nud evcu bevel on the plane iron, so here it is.'' 
Etching Mordant.- W. J. P. (T unbridac IT" ells ) writes:-" Having noticed the r eply to CUPID tsce page 5il), whet·ein the informant says he ne\'cr heurJ. of ;;uch a compound as an etching mordant.. I be~ to otter the followi ng informa tion. The mor·dant>~ used in etcblng vary much bot.h in srrength and materials. I hnYe never used but one 111ordnut, and that consists of about half n itrous acid nud. half water. 'l'll is is rather n. r apid bath, and I should say the biting in would be accomplished in about halt an bour in all. The nitrous acid should be purchased in a stoppered bottle·, und should be of a yellowish colour. I shall be pl~ased to furni::;h your corresponde»t with a further list of baths if required, and any other information in my power on the subject." 

• 
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IJ.-QUESTI0:-."8 ANSWERED BY EDITOR AND ST.AFT, 

ArtlJlola.l Wood (WWosden Paper, eto.).;-
0. 1'. (Opcn.<tlla.w).-1 imagine. what you have m 
your mind is the wolded W11lesden paper, tho 
manufacture of \ovhich depends on the following 
considcrotions:- It has long been known that a. 
solution of cupmmmoulum hydroxide has .the 
power of dL-.sol..-ing (or apparently cUssolvmg) 
cellulose. I say apparently dissol':ing1 for many 
chemists doubt whether a true solution takes pl~ce. 
.At tUlY rote, when paper, cotton-w.ool, and similar 
cdluloidal substances are digested m such soluth;m 
they disllppcu.r, and w~other they ~re actuully dis
sol..-ed, or simply gelatinised and diffused through 
t ho liquid, is of lltUe practical moment. In fact. the 
discoYery itself, like so J!lllDY others, was for a long 
time simply nn .interestmg la~?omtorr experiment. 
:Scientific cbcnusts were B.SSillled w•th the usulll. 
"Oh 1 ..-c r..- pretty, no doubt, but "'b~t is the u.se 
of it 1" nnd hnd no rcplJ' till an ingemous cherrust 
concei..-cd the idcn of tAking canvas, paper: etc., 
through the solution at such a. rate ~ to Sl~ply 
a.tclatiniso the exterior ot the fibres w1thout dJSln· 
tcgrn.ting them, by which means. on subsequent 
drriug the film of gell\tinised cellulose would be 
converted into an elastic varnish in which the 
cooper would be taken up in the form ot cupro
cc!lulose, thus rendering the article perfecUy proof 
ngninst water •. rot, '?r mildew .. The abo\·e process, 
w ith such modification as expenence has sugges~d1 
ll:LS been for some time worked on a commcrCJru 
scale by the ·waterproof Pnpcr Companl", 'Villes
dcn anCl the verb to Willesdenise hAs found ready 
acceptance in this connection. 'fhe v\'illesden 
~oocls nre broadly divisible into two general classes: 
(I) Round or mnde-up goods, such as cordage; and 
(2) flnt goods turned out in the roll. Goods of the 
rlrst class are simply dipped into a bath of tho solu
tion, tho strength of which and the period of im
mersion ..-arying according to the article. In ad
dition to the water-resisting, etc., properties thus 
conferred. it is also found that the treatment adds 
to the s trength of the material by more or less 
cementing the fibres together. Goods of the second 
clnss form bv far the more important section, and 
nre subdivided into cnnvas, screen, and paper. Of 
the two former little need be said, the treatment 
being but little different from that described 
aboYe, except the goods are usually unwound from 
one roll. pass successively through the bath and a 
series ot drying rolls, and are finally rewound on 
to another. Coming no\v to Willesdcn paper. this 
is either welded or unwclded, the former being 
simply a roll or paper, tTented as abo..-e, and ap
plictlble to innumerable useful purposes, as water
proof packing paper, lining for damp walls, water· 
proof s tationery, etc. Welded Willesden paper is 
formed by simply pressing one or more layers or 
the um'!'e ldccl while slil~ superficially gelatinised by 
the act1on of the soluuon into one compact solid 
sheet or panel of indefinite length. These sheets 
may be of unr desired thickness. and are known as 
2·ply, 4-ply, and 8-plv respective}J', from the thick
n e£ses most in US{'. For 2-ply, two rolls ot materials, 
either aliko or dissimilar {Sl\.f two of paper, or one 
paper and one calico), are simultaneously passed 
through' the bath, nnd then pressed and dried as a. 

• whole. Two rolls of 2-ply passed through the bath 
n second time, pressed together, and dried form 
4-ply; whlle two rolls of 4-ply similarly treated pro· 
duce the g.ply. The 2-ply 1s mostly used ns a ftoor 
covl'ring, and it hliS been foWld to wear fully ns 
Wl'll as kn mptulicon, linoleum, and similar prcpnrn
tions whilo Immensely cheaper. It is also found to 
sen ·e a useful purpose for la)ing on or under floor 
boards as a damp and draught excluder, as also as 
a packing, for damp walls and leaky roots, and for 
internul decoration ; 4·ply has come into extensive 
use us n buildin~ material, especially in cases where 
a combination m the same material or stren~th, 
light ncss, and ftexibilit.y is a prime considcrnt1on. 
An~ther strong point in its faYonr is that, being 
enbrcly weather-proof- neither damp, nor frost, 
nor tropical heat ntrccting it in the least-it re
quires no painting (though for dccorut.ive purposes 
it will take paint rcndilr enough). It nlso possesses 
mnny advantAges over gah·nniscd iron. Being o. 
comllllrutivelr poor conductor of heat, buildings 
thus constructed will be wnrmer in \\inter and 
cooler in sutnmer thnn those constructed of iron 
while being- so much lighter, the cost of transit is 
correspondingly reduced ; 8-ply is mostly used for 
p:melhng where extra strength is required the 
entire nb_sence of the slightest tendency to spilt or 
cru.ck bemg not the least of the many advantages 
clouned for this material over ordinary panel 
bourd11. It is also strongly recommended as o. 
mate rial for bont onrl ship-building, as vessels thus 
construclcu would bo both li~ht and very ens:v to 
re pal r. I should, therefore, 1mngiue that this is 
j u11t the mate riul you r r.quirl'. and could readily be 
ohtuinccl with such Cnrlhet• information and ad\·ice 
'1.!1 IIIIKht be m·ccRsnry from the company named. 
t: n il-'111 for the sake of t bo experience to be thus 
U<''luirecl, I do n ot think it would be worth your 
wJ,ilo to experiment. personally, as so much nicety 
111 t«'Q•aired In acljusting the strength ot solution 
tlmluK tho duraLion or immcrs.ion, etc., to say 
llllt lo 1111( Of the preKUml'rl nbsencc of flllitable np· 

l •liarwc·~. 'J'Iu: rurorruumonium hydroxlclo solution 
11 awuio hy the action of strong arnmonln on copper 

turnlrag11ln rl currt' nt of nlr. •1t. Wll8 enrly 8Uin{CStcd 
tluLt, t ho correspond InK 1.lrac compound (:r.lrac·nmmo· 
nlum hytlroxhlc) nall{ht. bo sub11t ltuted for the 
ahove. hut 1111 nctlon wn11 round to be both too 
slow und tl)n fo·cl•ln In nu\l;c it rnpnl•lc of r l'plucing 
the ollu.:r with lW Yuutu){c.. l nruuuucb, howovcx·, aa 
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the presence ot zinc in the finished product would, 
in some CASes be desirable, further exp?r:Jmcntl:l 
w ere made, and it wus found thn.t by com blllmg tho 
two solutions, or, bette r still, by making n com
pound solution (using brass turnin~:,'"S instead of 
copper}, some advantages were gained, zinc-copper 
cellulose instead of simple copper cellulose be10g 
t.hus secured. Ot course, there are other forms of 
artificial wood knov.-n and in use, and one of these 
I will now mention. This proces«. though invented 
fu Uy twenty ycnrs ago. bns only compamtively 
recently come into extensive use. I t consists 
simply in mixing very tlno snwdust. with bullock's 
blood (whence its name "hmmosite "), and sub
mitting the same to hydraulic pressure. A great 
vu.rlety of articles baYing all the uppearuncc of the 
most beautiful ebony cnr\·in~s can lhns be pressed 
in strong suitable moulds. Quite rec.ently I lenrn 
t.he process has been utilised in the manufacture of 
brushes. The hair is set into the pns tc while still 
soft. This is then co..-cred with the perforated 
plate to permit the passag-e of the hair; pressure is 
now applied, whereby brushes of one pieco nre 
formed, which are more dumble and cheaper thnn 
those produced by the olcl process. 'l'ho compos i
tion is nlso largely u sed for the production of door 
knobs and smaller arlicles.-P. ,Y. s. 

Cutting Mounts.-R. H. (Lanraslcr).-In cut
ting mounts the professionnl man depends upon a 
steady band and shnrp eye for cutting o..-als, domes, 
or any fancy shapes, and usually keeps an assort· 
ment of his old centres for marking out new ones. 
See answer in "Shop," August lOth. page 333, for 
cutting square mounts. The plan illustrated cos t 
sixpence. 'l'o mark an O\"l\1, the following is 
alwnys the way a profess ional m ount cutter pro
ceeds: 'l'x·im your board upon which the mount 

A~--------------------------•6 

• 

~~H~------~G~------~,--~f 

o~------------------------~c 
Mode o! Drawing Ovals for Mounts. 

is to be cut square. ns marked in accompanying 
dia~m. Drow a line across the centre, from E to 
F, then take the dividing compn.sscs at half the 
widt.h of your OYa.l :equired. nnd plnce pin leg in· 
centre, and mark w1dth. ll and J. Then measure 
your compasses half the len~t.h, and place pin leg in 
point H, and draw half circle, nnd again pin leg nt 
point J, and draw again. Knock pins or wire nnils 
m points where lines cross K and L and H, tic n 
piece of cotton tight round the tllree nails, with· 
draw nail n, and place rour lend pencil in its place. 
Keeping it perpendicular. draw the line at fu ll 
stretch of the cotton, and tbo oYal is struck. 'Vith
dra'v pins or nails, and proceed to cut round pencil 
line.- G. R. 

Generation of Electrlclty ln Dynamos. 
J. H. H. (BochclalrJ.-You know, of course, thnt 
the armature of a drnamo is whirled rapidly round 
in the field of two electrO·Dla&'oets. The iron in 
those magnets have some residual magnetism
that is, permanent magnetism remaining in them. 
As the armature r e..-olves, the coils of wire with 
which i t is wound cut across the lines of magnetic 
force, which alwnrs extend from one pole of one 
magne t to the other pole of the other magnet. 
This action on the vurt of the armature in tJ10 field 
of mngnetio force tnduees a cm·rcnt of elect.ricity 
in the coil ot wire wound on the nrmature, which 
is communicated by the brushes to the outer 
circuit of the machlne. Space cannot be spared in 
"Shop" to fully describe nnd illustrate "tho 
p~e ot the current through llelix and magnets," 
but you will tl.nd it tully described and illustrated 
in Parts 4, 5, nnd 6 of "Elcctrlcit~ in the Service 
of l\to.n," now being issued by t.uo publishers of 
'\VonK. A volt is the unit measure of electro
motl\'e forco given by tbc current ft•om one standard 
DnnieJI cell. An ohm Is tl1o unit measure of 
resistance given to the passngo of an electric 
cnrrent hy a 10 feet length of ·01 inch copper wh·o 
of !};) per cent. condncli\' lty, or any other piece of 
wire olrcrlng an equal resistance. An ampere is 
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the nnit mca.c;nre ot current volume. Jt. il'l thnt 
volume of current wlrich will lihcruto ·oocJJ ;,:~ grnirHt 
of hyclroJ.(cn p('l" second, or tiro equh·nh·nt propor· 
tion of nnr otlr l' l" suhstance in the ~;nrr•c time. l<' o! 
full information on this Fmlljec t, E.c•t! rnr ":-.;rotcH 
for l!;lcctro.Platcrs." f'Cction on arnpt· r·c ·~;, ~aKP J:lll. 
You will Jenrn much by the !'Ill · ,. of 1 m fessor 
'l'hompson's !rook on" Dynamo· Elo:t·t i·ic -'1 achinery," 
and also " Ele<· tricity in the Scrl'icc of :\lun.'' just 
mentioned. !:;hall be plcn.sed to h elp you with 
advice ut uny t imc.- G. K B . 

Bronzers' Manua.l.- J. 'V. Y. T. (Frome).- I 
do not think such a work ns you mention is pub
lished in this country. Pari$ be ing- the sOiLL of a 
vast intlnsta-y ot bronze and othl'r iuncr tucllil 
ornaments, would nnturallr furnish the demand 
fo•· it, since, I tAke it, the work you know of would 
refer to the bronze metal and not the imiuttion 
work. Concerning the latter, I nm pleased to be 
n ble to help you. ha ,·ing nt oue time expended 
much {>Bins nnd time in collecting and bronzing u. 
collect•on of Wlcommon plaster cnmeos. busts. etc . 
All colours of b•·onze ean be purchased in powder 
form or in solution under vartous makers· names, 
of methYlated spirits and shellac. or spirits of salts, 
etc. If boug-ht m liquid form they arc applied with 
a suitable brush. The ctfect of this kind of liquid 
bronze is but second rate. so I nch·iso you to pur· 
chase the powder from a cleole:- in ~ilders' mutcl;al. 
and one who hns o. Jarg"c and varied assortment of 
dry bronzes for you to selec t from. As lhe subjec t 
of J.!"ilding and bronzing will be thoroug hly treated 
in \YORii:, I will ask you to be cont ent with a few 
brief instructions. " ·en dust rour ph\Ster castings, 
and then gi1·e two successive coats of s trong patent 
size: when thoroug-hly dry ancl hard goi,·c a coat of 
hnrd·drying copal vnl"llish. and when this agnin is 
hnrd nnothcr good coat. 'l'his lu.st cont. we rn b the 
powder bronze on to, using o. little 1rier e of new 
wash leather. .Apply the bronzes when there is n 
good amount of tack-that is. stickiness-upon the 
varnish, but the surface must be comparuth·elr dry 
and not at all soft. Some fine effects of imitation 
copper and dark b'l"een bronzes enn be made by 
bronzing the ar ticle all o..-er with J!Old bronze. 
"·ben hard give a thin coat or -.·arnish. nnd after 
puiut it with a mixture of varnish nnd bronze 
green or copper paint, "iping the pnint otf the 
raised parts with rag, which show the !{Old through 
the paint. Dronze powders nre best protected by a 
last cast. o\·cr of copal varnish. There are number
less methods of getting fine imitations by the use 
of gilding and transparent lacquers, but these.must 
wait for •the present. "Shop" is de\·eloping so 
rapi.Uy thnt the space is becoming m ost valuable. 
Shall be pleased to help you later on if desired.
F . P. 

Castin gs for Ornamental Slide Rest. -
'ARHY.-.apply to E. liines , Griflin Works, Nor
wich.-F . ..:\.. M . 

Sand for Brass Castlng.-'Ann>.-I belie..-c 
the best sand for amateurs is obtainable from 
dealers in dentists' applianccs.-F. A. :'IL 

Boat Bulldlng.-BOAT.-1 quite agree with you 
that papers on boat buildinr; will be generally 
ncccptable. 'l'here is so m uch, bowe\·er, in hand 
that they cannot be commenced in the present 
' 'olume, though if any of the promised single pnpers 
on canoe building, etc., reach me, they shnll ap
pear. 

Copy from Fretwork P attern. -To THE 

BITTER E:'\D.-If you wont to aYoid the trouble of 
tracing your copy from pattern, which. I presume. 
is printed, you cannot do better than adopt the 
cr,~~:notype !lr blue printing ~rocess of photo~phr. 
'l Ws you Will find fully descr1bed m No. 13 of " ORb:. 
A still sin1plcr plan is to sensitise the pnper with a 
solution of bichromate of potash, instead of the 
chemicals tlsed in the blue process, though the 
rcsultin~ '{>rints (the copies which arc brown) are 
not so d1stmct. In either cnse the copy will be J!Ot 
more quickly by oiling tbc pattern sons to render 
the paper less opaque. When you ha..-e a piece 
of fretwork to copy from. I suppose you are aware 
the simplest plan is to take a rubbing from it with 
h eelball.-D . .A. 

Lawn Mowers, Sharpening of. - J. S . (Spilsby) . 
- Lawn mowers on theArchimedenn principle may 
be sharpened by re,·ersing the direction of the 
blades and applying ver:r tine emery powder and 
oil. '!'here is a small iron handle, usually supplied 
with each machine, whlch screws into one of the 
dri..-ing wheels, and by which the reYersed motion 
is imparted to tho cutters. 'fhe spiral blades are 
set us closely ns possible to the fixed horizontal 
blade, along which the emery and oil is smeared. 
and the blades aro then made to re\'Olve as quickly 
ns possible. You ask bow to "grind and set" a 
luwn mower "by hand 1" This is, as you say, 
sometimes attempted by unskilled workmen with 
the in~ariable result, whlch you also point out. 
that "lots of lawn mowers are spoiled." The tact 
is that it is impossible to grind spiral cutters true 
without the aid of mnchinery.-OPJFEX. 

Jnlaytng.- H. G. W. (Bridgwater).-l'he centre 
ovals for inlaying, of whlch you send sketch, ll:r6 
made of veneers. The coloured pieces are white 
wood dyed through their entire thickness. w.bile 
tlte lighter pieC\cs are of bel: or some other light 
wood, shaded with hot sand. Veneers ready dyed 
are to be had from such people as D. \Yitt&Palmer. 
lJrummond Street. Enston Square, N. W.. much 
better and nt less cost than :.\"OU can prepare t~em 
for yourself in small qu&ntities. Each pu~ce, 
whether plain, shaded, or dyed, must be accurately 
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out to fit the position it i~ to occupy1 ~ither by fret 
saw or other means, straight edges oemg shot tme. 
To shade take a pan or diSh containing sand, which 
JDUSt be heated sUftlciently to brown any wood put 
ioto it Care must be taken not to rutl.ke the sand 
10 bot ·aa to char or burn t.he wood. Put the edge 
of the piece to be shaded into the san~. caref~Uy 
watching the effect produced, and contmue domg 
80 till the desired tint is obtained. 'l'hough not 
difllcult to manage after a fashion, care is neces
sary to get the gradations equal. "When all the 
Jeces are ready, glue them either direct on the 

t ork they ~e to ornament, or adqpt the llsual 
course or glumg them down on a piece of paper 
along with the .surroun.ding ':eneer. The wbple 
can then be laid m one p1ece w1th the paper, whtcb 
1s afterwards to be removed, uppermost. Before 
laying the veneer, but after the glued papot· has 
dried /o over it on the uncovered side with a 
toothe })lane or file to remove inequalities in thick
ness and to slightly roughen the surface. Lay 
with a caul. Any fret saw will do for cutting inlays. 
Marquetry cutters generally make theil· own saws, 
but you will probably find it more convenient to 
buy them ready made. You will ftnd a No. 2 blade 
do very well, but you ma.y use either much coarser 
or finer it you prefer for such work us the centres 
you refer to.-D. A. 

Bevelled Ends or Wash·Tub.-J. G. (Glasgow). 
-To bevel the ends of a wash-tub wit.hout first 
bevelling the top o.nd bottom edges, all that is 
necessary to be done is to bevel the edges of the 
blade of bevel as described on page 173, to the same 
angle as you have decicled to splay your sides, a~d 
mark rour joints on the square edges or same m 
that dtrection (Fig. 1}, fixing the blade of the ~c~·el 
blade square across the stock, as the butt JOint 
would be square if the sides of the tub were uprig-ht 
and not splayed. A good way to thoroughly under
stand this would be to bc,•el o.n edge of a waste 
piece of stuff to the angle ot· spins determined, and 
mark on the face the splay, and on the edge the 
bevel of butt joint (gi\-cn by above be,-el). '!'hen 
make a saw cut down about t of an inch. If you 
now plane the bevelled edge down square again 
and apply the bevel, you will at once see what I 
mean. Should you find any difficulty in determining 
the splay of your sides you will find a simple met hod 
given on pag-e U-l, but I have generally found in 
practice that it is more important to work to o. cer
tain width of stuff without jointing. .For exnmrJie, 
let us suppose :you want to make a washing-tub, 
and you have some pieces of stuff that will work, 
eay Uin. wide and lin. thick when planed up; nll 
that you haYe to do is make a mar!;: across the 
width of stuff to any angle, bearing in mind tha.t the 
nearer the angle is to 90° the deeper the tub will be 
when finished. If the oepth is not of much conse
quence, this is the right line to cut to without any 
further trouble. ·whether the edges are square or 
bevelled (Fig. 3). 
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Fig. a. 
Bevelled Ends o! Wa.sh-Tub. 

iho111ld you wish to know h ow deep the tub would 
cut to this angle, you can easily 1lnd out by 
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setting off the width and thickness of your stuff on 
this line (hatched on diagram}, then mark off the 
two dotte<llines, which will indicate the width the 
sides would be if the top and bottom were bevelled. 
Now squa1·e a. line across the board from A to B 
and from cbwith width of board (which we will 
assume is evelled) as radius, describe a n are, 
cutting A B in D ; BD will then be the depth inside 
if the ed~es were bevelled. Should they not be 
bevelled lt would be as much deeper as the stuff 
E E you do not plane off, and, if a line were drawn 
from D to c, that would give the bevellin elevation 
as explained by B. A. B., page H4; but I always en
deavour, if possible, to keep away from elevations, 
etc., of oblique lines, ns ther. are apt to be confusing, 
especially in COI'IIitection w1th wash-tubs.-E. D. 

T u rning Ins ide Work ln Sort Wood and 
Polishing Ivory.- 'l'nw (Li·ucrpool).-You can, 
or course, turn your soft wood boxes inside with 
gouge and chisel, but if you want to make tooth
powder boxes by U1e score you will require l10ok 
tools, and must learn to uso them. The chisel 
scrapes inside work. which answers perfectly for 
hard woods such as box·wood, but tears o.nd leaves 
arou~h surfn.ce in soft woocl. requiring sand-paper 
to fims h. The hook tools, Figs. I, 2, 3, 4, 5, wh1ch 
11re traced f1·om the fourth volume of Holtzapffel's 
work on 'l'ltming, will cnt and not scrape an mside 
surface, and the work is done with ro.pidity and 
smoothness. I have put oats round the cutting 
edge to distinguish it. Fi~-es. I , 2, and 4 act as 
gouges, Fif,"S. 3 nnd 5 as chisels for fiat surfaces, 
and theRe two last luwe an angle which is a little 
less than a right angle, and is very diflicult to keep 
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quite sharp. Figs. 4 and 5 are called cranked tools ; 
they can be used with the cranked part lying on the 
rest turned across the lathe-bed (as usual in inside 
work) along the line c '0, which steadies and pre
vents their catching in; or they can be laid on the 
rest while it is still parallel with the bed along the 
lines A D, so that the hollowing can be done with
out even stopping to turn the top of the rest round. 
No. 1 costs 3s. Ud., and No. 3 costs 4s. 6d. from 
Holtzaptfel. Ivory is scratched with sand-pape1·, 
and it mo.y be turneu extremely smooth with a 
sharp tool; if you must use sand-paper rub. together 
two pieces of the finest gradf' before usmg them 
on the work, or you can use Dutch rush. To polish, 
make a cream of washed whiting, and apply it 
with a rubber of folded rag, moYing it about to 
avoid marking the work with rings.-F. A . .M:. 

Polishing Fretwork.-N. M. (Norwich).-Do 
not be discouraged at your partial want of success 
in getting a fine bright polish on your fretwork, 
for the spiriting off is the most ditficult part of the 
process. To manage it properly requires practice. 
You are probably conect in supposing that the 
cause of the polish being rubbed off is the use of 
too much spil·it when '' spiriting off." You should 
have the spirit rubber just moist enough to soften 
the surface of the shellac, · and so remove the 
previous rubber marks. By ba,·ing nn excess of 
spirit in the rubber, yon, of course, dissolve too 
much of the shellac, which is thus washed away. 
•· Briskly" is hardly the way to apply the : spirit 
rubber as it rather implies that you ha,·e scrubbed 
too hard. Try an equable genUe movement, with 
what 1 may almost call a dainty touch, and by 
exercising your powers of observation, of which 
you are not deficient, you will soon no le o.n improvc
lllent. Do you know that you should use a clean 
rubber for spiriti!lg, and not the one you ha~·e 
bodied in with 1 Yes, you can move the rubber m 
any direction. Suppose you were to try glazing 
instead of spiriting. It is much quicker ~nd 
simpler, and does well enough on fretwork, wh1ch1 
ns a rule, is not subject to the wear and t~ar 0[ 
ordinary furn iture. .As you are not an expenenced 
polisher, you will probably get better r esults than 
by the supe1·ior method of legitimate French polish
ing. Now for the planing problem which you 
submit. 'With a fine set plnne you should .be able 
to smooth the edge ·of the board from whichever 
end you start, but it is almost impossible to sar, 
that this could always be done. A lit t.Je " dodging ' 
is sometimes necessary, and an cxpertenced person 
would manipulate according to ctroumsta.nce.a-in 
fact, it is just in cases of this sort tha t experience 
is most valuable, by sho'Aing when departure from 
a general rule is advisable, and may be practised 
with benefit. The jnck is not the best plane for 
you to have used. The trying p!ane would ha.vo 
been better. If you ha Ye not got one of these, you 
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might have managed with a smoothing p la.ne, 
though, as this is short. very likely yon ·would bavo 
expel"ienced a ditflcnlty in getting the edge per· 
fectly straight. Don't think you are troubling. It 
is a pleasure to ass ist o.ny one who evidently uses 
his brains along with his fingers and tools.- lJ. A. 

Oak Stain for Pine Bookcase. -H. M. 
(Glasaow).-It is inlpossible to answer questions in 
the ".flrst issue" after receipt, us the pugcs a1·e 
made up some time in advo.nce, that the enormous 
number of copies of WonK mav be printed ttnd. 
ready for publication by the date they beu.r. Hence 
the reason for answet· to your query not h lwing 
appeared ere now. You do not say whether you 
want alight or dark onk colour to your bookcu,sc, 
but the following m ixture allows of great lo.tituoo 
in shade as well as in actual colour, accordi Ill{ to 
the quantity of water: Vandyke brown mixed 
with liquid ammonia, and then dilntcd with water. 
a little Bismarck brown being added to gi•c the 
reddish tint required. Another good stain mar be 
made by dissolving bichromate or potash in wttter, 
and adding I:!Ome of Stephens' walnut stain to r e
duce the o1·ange colour of the bichromate. IC the 
putty which you have used to fill tcp (a bad planJ 
shows too prominently, paint it o\·cr with the stain 
till it corresponds with the wood.- D. A. 

Ebonising and Polishing P icture Frames.
C H EMJCUS (Hamrnersm·ith).-lt will be better fc) l" 
you to buy a black stain ready prepared. You can 
~et this from any oilshop where polish is solrl, and 
1t is not only more economical but more satis
factory to do so. If, however, you prefer t.o make 
your own stain, here is a recipe. Boil some logo
wood chips in the proportion of, say,~ lb. to a pine 
of water, till all the colour is extracted. Appl~r the 
decoction to the wood, and when dry wash o\-e l· 
with iron liquor made with steel filings, or scraps 
and vinegar. 'l'his turns the wood black, and when 
dry it is ready for French polishing in the usual 
way, which, I presume, you are acquainted with . 
Very likely the gra.in of the wood has been raised 
by the moisture of the stain. It should be rubbed 
down with very fine glass· paper till the surface is 
quite sn1ooth again. As you do not say what wood 
your frames are of, I am unable to particularise on 
the details of polishing, but assuming this to have 
been done, and tbnt a dull or dean blnck is want.cd, 
the gloss is removed by eruet·y or pumice powder 
dusted over with a brush or soft rag. Forebonising 
it is better, especially if the stain is not intensely 
black, to blacken the polish b~- mixing some gtts 
black in it. This, however, is not al wo.ys con
sidered necessary, though it is o. safe plan to adopt. 
'l'he bl01ck polish should be strained before using.
D. A. 

Warping of Table Top. - SOMERSET. -The 
cause of your table top ha,· ing warped is >ery 
evident, and the lesson to be learned rr·om i t is so 
important that, for the benefit of other amnle u•·s. I 
answer you as fully as the limits of "Shop" will 
o.llow. For the benefit of others the case is stated. 
A table top i in. thick is lined up to I in. In 
addition to the framing, A , stt·etchers, n, were , 
placed across, glue being used to fasten th<'se and 
the frame to the top, the underside of which is 
represented in the diagram (Fig. 1). '!'he top has 
warped, as shown in lf ig. 2, "appearing as if the • 
stretchers had c;..,,anded lengthways," aud you 
cannot imagine the reason, as the wood was 
thoroughly well seasoned. The wl10lc secret con
sists in your ha •iu&" glued the end pieces of the 
lining and the stretcners to the top. '!'he wonder 
to a practical cabinet maker would ha"'"e been for 
the top to have remained fiat under such circum
stances. The grain of these pieces is directly con
trary to that of the top. As you surmise, they 
cannot expand lengthways, nor can they contmct 
in the same direction. They remain of definite 
length. 'l'he table top, however, has contracted in 
width, and being bound across over its whole 
width, iustead of splitting, as it would have done 
had it been merely fastened to ends of the pieces 
referred to, it has simply curved in the direction it 
has. I presume you have not read the artic les on 
"Lining up.'' and " Lessons from an Uld Bureau.·· 
which have appeared in our pages. and I should 

Underside of 'fop. 

t t lllj I t 
L'ig. 2. 

' • 1• '' 1 1111 1 1 ' ' 1 -~ l l\ 1 l i ' • I• 

fRAME , 

Warping of Table Top - A, Frame ; B, Stretcher s. 
All Glued on. 

strongly ndvise you a nd other amateur cabinet 
makers to do so. Had you studied them before 
you made your ta"ble, you would have a voided the 
error, by no means a common one among J;lDllltc urs, 
into which you have fallen. If JOU bmd woou 

• 
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across the grain by transverse pieces, with the 
,_miu running in the contrnr>' direction, one of two 
things is nlmost sw·e to happen. Eitlter the wood 
will WIU'p, 1\S in Y<?Ur case, 0!" !>plit. If. Y.OU had 
done as directed m t!!e articles on bmng up, 
scren·ed the ends of the rmmes and cross stretcberl', 
le1wiug the screw necks loose, probably n_o such 
disnstcr would have happened. As the linmg ex· 
tends all round you should, even with screws, have 
cut the trnnsverse pieces a trifle short--not much ; 
t',tth would have been ample, for you can easily sec 
thnt were they to fit tightly within the longer parts 
ot tho frame: the natuml play or the top would be 
prevented nlruost as much as by glue, the chi~f 
clirrerence being that it would probably have spht 
instead of wcu·ping. It you preferred to use glue, 
rou could ht~vo done so witlt safety bf having the 
grain of the lining and stretchers 1n the same 
direction ns thnt. ot~U1e top. Look at the lent of any 
t;ood d ining·tahlo. nod you will find t.be lining. is 
~o:lued on in this direction. You do not say the s tzo 
or your t.nblc top, bnt us you say it i f:! only small, I 
think you might safe ly dispense with 'the stretchers. 
». unless the legs are fitted into them, in which 
case you can use screws to attach the top. ns their 
~rnin will then naturally run acrose. The end 
linin~ will be better glued on, ot course wiU1 gruin 
coinctclcnt with that ot the top. I trust I have 
made the cause of Wlll'Ping clear not only: to your· 
self, but to others who may have met w1th similar 
mishaps, nucl I shall be glud to hear how jou g et 
on.-D . .A. 

ill.-QUESTIO.:-<S S UDMl TI'ED TO CORRESPONDENTS. 

Callfornta.n Red Wood. - R EDWOOD asks :
" Hnving just fitted up a room with Californian red 
wood, which looks beautiful and neither requires 
paint nor varnish to improve it, 1 am anxious to 

know from any render if northing can be done to 
presen·e the colour, which find since mine w o.s 

finished has fo.ded in the houses of others where it 
hns been for some years." 

Railway Cnrrlage Bulldlng.- R. C. C. (Plais· 

t oto) writes:-" I shall be glad to hear of the best 
published book on railway carriage and waggon 
building, with price." 

Fairy B ells.- SunscruBER (Bri.stol).- Sorry I 

r.nnn~t answe~ jOur 9uestion as to the "Interiot· or 
a F au·y Bell. • Possiblv some reader may like to 
give rou informo.tion.-\V. F. 

Bell Me tronome.-FIDDLER (Glasnoto) writes: 

- ·· \Vould any kind r ender please tell me how to 
Dlakc a metronome with belll" 

~hemtst.ry T ests.- (Ow-mdn., Swansea) writes: 

- Please Inform me through columns of • Shop • if 
t here is a book published 'Eggertz' Method Colour 

~l.'ests tor Chemistry •; where, and whnt price 1" 

Pitch of Roofe.-C. l\L (Ho1•nsey P a1·k R oad} 

writes:-" None of my building friends can really 

h elp me in this mntter. \Yhen glassing the roof or 

n greenhouse or tiling a shed, I can only get an 
oractllar • That's too low,' or • That's not hig h 

enough,' but none can give me any definite rule us 
to the necessary angle to be allowed. 'Will some of 

our W ORK friends k indly help me in the matter1" 

~arring Fenoe.-C. M. (Horn.sey Park Road) 

wr1tcs :-"Will some obliging subscriber to WoRK 

t ell me how to set to work on the above1 "·'hat 
tar must ~ use, nod how prepare it for u se, and also 

!tow .lnr 1t on1 Some of the tarring I see about 
r cmnms ~\·et for months, and gets hlilt washed o1f 
by the ram." 
.. Compressing Alr.- DEALER (Lteds) writes:-

_\Vould Y<?U or nny of your stntf be so kind ns to 

g1ve m e ~mc1_1si~ns of n. simple arrangement for 
co.mpressmg nu. m to small compass to last fiCteen 
n:'mutes or so wlth a gas blowpipe, instend of con
tmunl blowing by bellows or mouth 1" 

Zither.-J. D. (Dttblin) writes :-" There was a 
chc.'l.p sort on sale )I ere about three years ago (7s. 6d. 
encb), but there arc. none to be seen in the shops 
now. . They w ere m sbnpe something like tlto 

followlUg, nod wot·e stringed with wire. It jOU do 

~ 
~~) 6J ".1 

41'1 
") ~· 

[ lll 
Zither. 

n ot intc.nd publishing n paper, perhaps you or some 
ot YOilr corresponde.nts would let me know the 
prop<'t' nngl~ at wh1ch to make frame with the 
length or stt·tngs, size of sound-holes et~ B 
early answer you will greatly oblige.''' Y an 

IV.-QUESTJO~S ANSWERED BY COlUUi:SPO:-<D&~TS. 
Tramcnr Working Drawings - x z y 

writes:-" In rcpl! to your correspo~dent J. \V. F: 
CLancasler }J No. 33. puge 520 workjng drawing of 
trameur-~n·. J .• J •• J on~s. 28, Uverllalo Road, King's 
R oad. Chclsl'n, S. W., willgi vo him whAt in!ormntion 
h e rcq ulres." 

• 

~. 
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SHOP, ETC. 

A Simple Incubator. - J. T. n. (JI "allw·, 11ear 

N ewcastle·Oil·TUIIe) writes in reply to n. F. (Uvcr· 
pool) (see page 30!:!) :-" Hegardin~ plan for inculuuor 
of a stmple construction, I beg to olfl!r him n few 

augj;estions derived from a very successful ex· 
pertence in the matter ot hatching out. I nm only 

afraid that the apnce nllowr.d by the Editor for 
reply to hls ques11ou will h nrdly sunJce to explain 
nU that is dcstrable as to the proper management ot 
tllis interes ting • tin hen.' It pe1·nlittcrl, l shall be 
pleased to give the r enders or \ VonK t.ho benefit of 

my expelience nt some future time, shoulcl the 
Editor deem the subject a sui tnble ono for his all· 

r ound pnper. First, . the large tin box must be 
soldered tight. Br this I m ean there must not be 

any leak. If B. 1<. does not wish the incubator to 
cost hin1 anything afte r he hus it nU made, be 

will adopt what may be termed the • kettle of 

wn,ter' system, tl1e hcat,bein~;t kept up by pet:iodical 
1l.llmgs of hot w a ter. 'l hererore the umk (tm box) 

":ill require a tu be in.sertcd on top, say, H in. 
diameter and nbout 4 m. h igh. A tap will also 

b e {ue$-tlred nt . ft·ont. nbont. 1 in. above hott~m 
of · , to proJect, say, 4! m . Scc.onrlly, hn nng 

proved the soundness of the tank. t he outside 
casing may be made. This is n box built round 

tank, but 3 in. bigger at ench side and top-, ·iz .. u. 
16 in. square tank will r equire cnsint; to be 2'.? in. 

square. 'l'he h eight of the casing for t n n k of 5 in. 

depth would be U in., nrriYcd nt as foll ows :-:J in. 

!or p acking above tank, 5 in. depth of tank, and 

f:--,,.,..,,.__......,,_ -A-• 

•r.." 1<.··-·---... Ur.l ----·--··1> 

_;' , , !'-------. -----------·' 
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A Simple Incubator . 

• 

6 in: depth of drawer. The tank may be s11pported 

'by 1ron brackets screwed to sides of casing or a 

wooden shelf constructed to project 3! in. nil round. 
Four ventilating tubes (t in. lend pipe does Yery 

well) should be placed one at each corner to be 

ben.t under tank nnd pt·oject ! in. abo\'e ' top of 

cnsmg. A ~ole ~hould be bored in. bottom of casing 
a t centre 2 m . diameter. Or-er t h1s hole nn a rt icle 

cn,lled a damper is placed. Anything will do thnt 
w11l hold water, and yet leave an open space in the 

centre. acros~ w~ich to stretch n piece of cloth. 
The a1r conung m through this moist cloth giYCS 
the n ecessary dampness. Drawer m ust be made to 

clear the obstruction caused b:r this article. The 

drawer. is without bottom, and is packccl 3 in. at 
front w1th flocks. The best packing at U1c price is 

flocks. and the 3 in. space round tank and at top 

must b~ closel:y p acked. 'fhere must also be 3 in. 
or packmgat stdes and back of drawer space, cased 

off. 'l'he front of drawer ~;hould be ! in. bigger 

each way (len~th . and breadth): and felt pi need 
r ound the proJecting edge. A UJero1ometcr is re· 

quired to project into !drawer, and be able t<J be 

withdrawn without ha.~ing to open drawer. l\lr 

experience i!J ~at tin is of littJe. n se, the water 
QUICkly mo.kmg Its war to the OUtside. Black iron. 

and the tank galvan1sed after made, is best. I 
k eep the heat up w ithout aid of kettie runnin~ a 

~ube tbroug~ tank. and using a. smnll lnmp. wluch 
lS kept burmng. Heat as near 11).! degrees us possible 
for good resul ts." 

Va.rnlsh for Drawings.- 1\f. T. C. C. (Carrick· 
/e1·pus) writes in r eply to A. M. (Glasgow) (see page 

508) :-" I think the ~arnish A. M . wants is clear 
pape!' varnish; it is the onlj varnish that I know 

tho.tl!! nlmost colourless : but he must tirst size his 
drawmgs, or when he puts the varnish on they will 
turn alii1ost b).a.ck. Let him gi~e hl.s drawings two 

coats or glue size, then , ·arnish, and all will be 
well. Varnish can be had from any oil and paint 
m erchnnts." 
Cleant~ Engra.vings.-M. T. (). C. (Carrick· 

f erglLs) writes in reply to I \' OR (Bradfor d) (see 
pn~e !194):- .. Ordinary paint will not stand tl1e 
action of lime. But m ost enamels will. Brunswick 

blaci;c and black japan stnnll the lime pretty well 
too, if allowed to dl·y hard." 

• 
' •• 

Trade Xotcs an ti )l l:!morau rla. 

. A GLASGOW firm of rnnnufn•·t llrC'rK of " llJCinl',.rinl( 
!ns trutncuts-:\lc!iSrd. :\ld nuc;; uud Cuirn~-lm10 

JIISL tliTnngcrl. lu <'OIIIJt-<;1 iou will, 1!1<'it• ,,. ,,,.k~h•>llR 

a testinll dcput·IJncur for cu~~:iru:·iu tl i•·atun auri 

th.cir sp_r~ngs, ~t\III({'S, etc., w lrid.r ~hr)l)lt l pr<>l ,, (J( 

glt:at.uulttr_nuu 'aluc to a ll CllK.t nN·rin;; t•t'JIIH un<l 

otl.acrs rtvlllhlll! thctu:.l·l n ;" of lis use.:. Tc"(j " l( 1 ~ 

erl~ctccl by m enu of l:liPum pr•·~~ure. tlte !>lr;.lm 
bcmg gcllerul cu in a <'OP(Jer hoil(·r hnvin~; u tmf<·l ~ 
\'nh·e lqndc·d to t..lo.w ut~' fit t.'>OllJ ... rm·tl~.lll'!: J,Wl' 
squnrc mch . On thts hotler nrc tltliut;3 to wl.wh 

N'O couplcrlr he intli catori'. guul(e". ~c .. t•l he tr·st•"d. 

1 he .Prc:-sut·c .. acting on the iudiculor:<, &.,.., i~ a ll'lo 
Rd!lllttcd ll!;lltriSL IL ('Ohll llll Of tiiCI'Cllry J2 fer>t ill 

h c1ght1 e~t <•ndcd fr0111 t J!e baSCilll!llt tO the lop of 

the butlding. In the testml.{·room prllpcr is u dial 

or l:!'atl uatcll gauge 'i feet llif:'h. showi11~ on n licah· 

oft 111. to. the foot the wl•ol<' rnnl(c of the rise or 
IIH't'Cllt'Y tn the 42 feet cohnnn. Uy 1t1cnus or tWH 

plant ) lcssrs. lll cl nnes und l'airns arc nhlc to cor· 

rcl'll.~· !csr in;; t1·umcut1! scut to thcua un(lCt' wor·king: 
coudllt~ns of stenw pressure up to 2:.011Js. on Lho 
SlfUOre lllCh. 

W ORK 
;~ . rul./i.ltrd <·t T.n 11•11~ S~tt~rnyt. /,ufl•l"'~ If ill , l .mttlnu. nl 

!I u cf"rk t 1' TJI U , tlJ,tstiH Jl murt, "'Cl. nu f'l ' '· totld 1,~ o';lttrllfrMt frt:TJr 

u:J.u·• ri<Yvufll•vttl ci1D L'uttttl A iu11tlv>JI ull J r·ul<tJI 111 the 1«1••'· 

TER~S OF ~UBSCnJf'TI(J:\. 
3 months. !re~:hy I'O•' .. .. 1~. M. 
R 1fWUtl18. tt • • ~t'. ~~~. 

1~ HhHll he. .. . . .. . . .~,. ""· 
P!'~tnl (lr<lers ur p ... t <•m~c nr.:erF , .,,~.,,,, .. "' n ... ncneral 

P uH (JIUc~. Luullon, tu CA~.•>:r.J, nlHil:u)II'A~\·, Limited. 

TE!t:IIS FOit TU¥ l""£l<TIO~ CIY A U\'EHTI!> l . .l.USTS 1" EACB 

Wlot.KI.Y h>tE. .£ I 

() 
n 

A. L 

n<' • ~ge • 12 o o 
1J:1tt I llt<•' • • • • • • 6 1•1 0 

•-:~m rtcr Pnge • • • • • • s n 6 

I':l" IHl.l o f n J>n~;t• • • • • • • I 17 6 

uu ... ~i xtt·eHt b of n PH"e. • 1 u o 
l u <:vlumn. per inrh - . n IU o 

P-·CJmlUC1il. Pnl,f lontl or n tt1 f(l ,, iu1trliu1u, 
bJI 1'/JCCW (l'fltiH•JtWdl(, 

~"'':" t•rel'n lll Ad\'CrtiFPment!, such ~ts flltuntlons "-'•ntetl 
nnol ~-~ ~li nn>'o', Twenty Words or fc•t Ono :'lulluut. '' "'I IlD& 

J•,.nny I•• r Wvr•l curn if tiVI'r Twc'"':· AJ. I, 01'1tl: rt Ati\·Pr· 

tl·•·•ucuu in :-.:tic nod Exchnnll'e C'•;h1mo nrc cllaq;c<l (Jnc 
Shtii:Lo.; 1 t·t Liue rn,·t-rnging crght 11'<>rll·•· 

e • • .Adi'Crll$('n1Cill8 Ehnufd t~O~b till• Offi c(' !OUrlCCU 
dui' a io ud1·nnce ot the dnte o! ioEUI!. 

SALE AND EXCH.A..J.YGE • 

Beit's Patent Enamelled Adhesive Wate r
~roof Advertis~ng Paper Lett~rs and Figures 

10 :.ll Colours anu S·z~s.-Sole a!'d Ort:;inal :'olanuf.'\CIOI')', 

17, Anhur Street, 1'\ew Oxfora St.reet, \\'.C. Ao:ent:. 
apply. Samplo: sheet gratis. [36 R 

Tools. Tools, Tools.-The cheapest house in the 
trade for English and American tools is L~::>T's, 297, Hackney 

Road, London, E. Send stamp for reduced price list. ( 42 R 

"-.Paten t ~n~reakab~e ~wfst B1.t .7 in., u. 6d.; 
.•n., I S. Sd .• 1m., I S. gd., I m., 25. 20. , ' • Jn,, 2s. 1cd. ; 

post free, 2d. extra.-HOBDAY, Chatham. 

. Warranted Saws.;-Panel, :;s. gd.; hand, 45·; half
np, 4s. 3d. Exchanged tf faulty. Post free, 6d. extra.
H.OUDA\'• Chatham. 

Special Quality Saws.- Warrnnted to cut r in . 

square iron. Panel, 6~. ; hand, 6s. 6d. ; half-rip, 7s.~ 

HoooA v, Chat ham. 
Odd Jobs .Tool.-~omprising Trr, Tee, and :'>li tre 

Square, l\larkmg, J\loruse, and lJepth Gauge, Spirit 

Level, and Plumb, Compa!~, &c. :;s. 9d.-HODDAY, 

Chatham. [29 R , 

NotJce.-\Vc take in Excnanse Lathes and various 

tools for better. Catalo~ue, 6 stamps. List of Second-hand 
2d.-Britannia Co., Colchester. ' 

Largest Stock of Engineers' and :'llechanics' Lathes, 

Shapers, etc. Stocks and Dies. Forges, etc.-Brit.annia 
Co., 1 00, Houndsditch, London. 

Call and select from our stock at -xoo, Houndsditch ; 

but all letters addressed Britannia Toul Factory, Colchester. 

Bri tannia. Co. ~upply Gas or Steam Engines, and fi t 

up workshops complete. Terms, Cash on ea.sy terms. fH R 

We sell Mail Cart Wheels.- VICTOR C\'CLE eo .• 
Grimsby. [4,; R 

Smokers, buy "Roll Call'' Pipes. Heahhful, Luxu· 

rious •. Economical. Post free, Is. 8d.-ALLE:.: Dews~ .... P, 

6s, P1kes Lane, Glossop. (46 R 

~arts of 3~ in. back.geared Lathe, finished and un· 

fintshcd. Cost £9: sell for£~ ! OS. Buyer pays carriage. 
Send stamped and addre>sed envelope for particulars.
\Vt t.I.IAM You:-:c, 2 1, Rodncy Street, Glasgow. (t s 

Model Eng ine Castings, Parts, &c.-Ca.ta· 
logue 4d. 95 Illustrations. Screws, nu tS, boils, &c. L ist, 

stamp. 'Planing, borins, screw·cuuing for amateurs and 
tmde.-BUTLER BROS., Dentham Road, South Hackney. 
London. [2s 

. Collin,s' Pa.tternS.-Ioo Fretwork (new), IOO Carv· 
tryg, 100 Repousse, (all post free) ; 300 Turning, 400 Su:n
c•ls, . IS. each lot. Fretwork catalogue, containing 700 en

gravmgs, 3d. 
ColUne• Stencll•, -Ioo. decorator's, large, :z:s. 6d. 

IOO, for sign writers, IS. 1:! Assorted Cut Stencils, IS. 6d. 

All postage free.-F. COLLI:-JS, Summerlay's Place, B•uh. r .. s 

Silvered Glass for Mirrors. ac .• with pateot • 

painted backs, wi h or without be,·elled edges ; atl)' sizoes. 
State. requirements.-EowtN l·i.<~M:uo:;o, Glass Silverer, 
J uncuon .Road, Romfl)rd, E~sex. b s 

• 

• 

• 
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1 Work-December 28, lSS!l. ) AD V ERTISE.JfE1VTS. 6ss -
~ A WONDERFUL MEDICINE. Arc universally admitted to be worth a Guinea a Box for Bilious and Nervous Disorders, such as \\'ind and Pdin in the S tomach, ~ick H eadache, Giddiness, Fulness and Swelling ::tfter :.reals, Dininess and Drowsiness, Cold Chills, Flushings of He.-"\t, Loss of Appetite, Shortness of Breath, Costh·cness, Scurvy and Blotches on the ~kin , Disturbed Sleep, and all Nervous and Tn:mbling Sensat;ons, &c. &c. The first dose ,,;11 give relief in twenty minutes. This is no fiction, for they have done it in countless cases. Every surferer IS earnestly invited to try one Box of these PiUs, and they w tll be acknowledged to be 

, 
, 

Worth a, Guinea, a, Box. 
FOR FE~1ALES TH~E PILLS ARE 1 11A priceless boon, a treasure more than wealth; the banisher of pain, the key to health." These are FACTS testified continually by members of all cl::tsses of society, and one of the bc~t gu.lr:tntees to the nen·ou,; and debilitated is, \. B EECHA.lli' S PILLS h ave the L ctr gest Sale oj · ctny Patent J.1I ccl·ici'lte rin t h e 1Vo J•lcl. 

-
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Prepared only by the Proprietor, T. Bt::ECFIA~r. St. Helens, Lancashire, in Boxes xs. x~d. and 2s. 9d. each. Sold by aU Dealer; everywhere. N.IJ.-Ful! Di1Wiions are %iven will! eac/1 Box. 
Druggists and Patent :\ledicine 

' NURSE'S REGULATOR. 
Pa.tent Applied for, No. 5139. 

For I nfants and Invalids. 
NOT FAltiNACEOUS. Rich iu l:' Iesh, Ncrre, Drain, 

aucl lloue l:'ormcrs. J T is a fact th:ll fari naceous foo,l~ C:lnnot l>e di:;ested by Infants. This is tho only food in which the starch has been whollr changed into 10Iub le subs tances, "hkh c:1n at once be convened in the body into living blood. This rem3rk:lble rc,ul t i:; naaint:d ont~ide the Lody, by imit.:u ing exacdy, in the 'AfEess of manufacture, the natura.! condition' of healthy and perfect dige$tion . LLlN'S FOOD has been examin.,d phy,iolo~ically by the highest 1\ledical .,uthoritic~, and tested chemic::.lly by the mo>L diotingt~i.hed Analysts, and has always been classed by them A 1 . It has gained many awards of the hi~hest merit at Public Exhibitions. 
No Food in the m:~rket can show such a vast collection of bowt:/ide te•• imoninh, :ond mnny of the~e allude in an cmotionnl yet sincere manner to the fact that "MELLIN'S J'OOD ha8 saved Baby from D eath." 

For adjusting the I rons of a ll English P a ttern Bench r!anes. Can be easily fitted to any Smooth, Jack, or Try Plane, without alteration of Irons already in use. Price 2s. eilch ; post free, 2s. 3d. .Price L ists free by post o1t applictttiUil to ~ule .. lCt,hers, 
USED IN ALL CHILDREN' S H OSPITALS. 

CHARLES NURSE and CO., 
Prosjufus, Pnmj>/1/Lt ami Snmf>k, f>ost/r<'e 0 11 nff>licalionlo lite I"veu tor lllttl lfl tt.1~u{u c tu r v ,., G. M ELLI N, Marlborough Works, Stafford St., Peckham. London, S.E. 

P L ANE 111AKE R S AN D TOO L lU ERC U A.NTS, 
182, W alworth R oad, London, S .E. 

(Established 1841.) 
ESTAilLISHEO 1861. 

BIR'H:BEC'H: B.A.N:K:. • SouthalDpton Buildings, Chancery Lo.uc, London. 
THREE per CENT. INTEREST allowed on DEPOSITS, repayable on demand. 
TWO per CENT. INTEREST on C URRENT ACCOUNTS calculated on the minimum monthly b:.lances, when not drawn below f. roo. 
STOCKS, SHARES, and ANN UITIES Purch:1sed and Sold. 

HOW TO PURCHASE A H OUSE FOR TWO GUINEAS PER ~10:>/TH or A PLOT OF LAND FOR FiVE S III LI.INCS l'E I~ MONTI!, with immediate pt><· IOSSlon. Applv at the Office er the BIR .. BEC.- I'REEH(ILD LA~D SOCIETY, a• above. 
The BIRKilECK ALMAN ACK, with full porticul>rs, post free Oll lppbcauon. FRANCIS RAVENSCROFT. Man~~:er. 

i The Amateur Photographer. 
PubUs hed E V E RY F R I DAY , price 2d. London: HA:Gl!LL, WA TSO:ol & Vt:SEY, Lhnnt<d. r, Creed Lane. Specimen Copy and J.i,t .,r PhorogT~pluc l'ul>hcations on applocau.,n. 

RUBBER STAMPS. 
U. SAVAGE, 1\Iauufaeturcr and Patentee. 
Rubber Stamps, Rubber-faced Type. T he "Climax" · and other Dalin:; Stamp~. Patent Ink P:.ds, &c. &:c. Makers of Boxc~. Mounts, Presses, VuJcn.nizlng anti MouJdlug Maetunes, Drnss Turned Ovals and other Shapes. MATERI.;IL amf all Sttf'/'lo'a /o,. tire Trade. Stale )'O:tr 

Y(f/IIIY~JJUJIIS to 
H. SAVAGE, 33. CHEAPSIDE, LONDON. 

H.!. HOBTI!Y, -Cheap l!..'tlltions of R ecent Po1Htlcu• Volu nws 
fO J' J.~ottny P eople. TOOL 

MERC H ANT, 
Clutth am. 

Cro-:cw 8;:o, with Eight Full-pag~t 1/iu~tration.s. Clollt gill, 3s. 6d. each. T he Palace Beautiful : A Story for Girls. By L. T. MEADE. 
For Fortun e and Glory: A Story of the Soudan War. By LE\\'IS H OUGH. 

Price List FREE by 
" Follow my L eade r ; " or, T he Boys of Templeton. By T ALBOT BAu;es Reeo. Post. [2q R CASSRI.L & COMI"ANV, Lt ~liTED, Lud.;nte //ill, London; and nll Boo/.:ullcrs. 

Se1•ial I ssue in lJionthly Pw·ts, 
Price 3d., of 

Oassell's Dictionaries : {

FRENCH, 
GERMAN, 
LATIN. 

Each Part containing 96 Pages. 
P .A.BT 1. ready J t&1lll(l;ry 27, prkt 3d. 

The popularity of these celebrated Dictionaries has been 
-attested by an immense circulation, :utainiog, in the case of 

FRBNCH DICTIONARY alone, to upwards of 2501000 
At a time when the acquirement of foreign 

IIC\Iag,es is more essential than ever to success in life, the 
llblishers have arranged for an issue in MONTHLY P ARTS 

3d., so as to render these Dictionaries universall)• ac
Tbe Series, which will commence with CASSELL's 

aNc:H DICTIONARY, wiU be completed in 3 6 Parts. 
auu..t. &: ColtPANY, LmtTED, Lud_:a!t H ill, L ondott. 

u A (J1•cut u •ctnt is s ctp jJlicd. •i1' 'Soie11ce fo r 
All.• "-GRAPHIC. 

NEW SERIAL ISSUE in Monthly Parts, 
Priu 7d., OP' 

Science for All. A Popular 
Treasury in which the Wonders of Science 
a re made intere!.ting and intell ig ible to all. 
With about 1,500 Illnst1'£lJtion s and 
Dia{JJ'(Wts. 

PART 1 ready January 27, 1890, price 7d. 
• • • \\'ith PART 1 will be issued as a Fronti~piece ll valuable C01.ourmo PLATE, showing the Order of Succession of the various Rocks that compose the Crust o f the E:~nh. . 

• • • Prospec tuses at all Booksellers', or post free from 
CAS~ELL & COMPAN Y, LtMITSD, Ludrale Hill, L ondrm. 

TO INVENTORS. If you have an idcn fM an Invention PATENT lt for a trilling cost. Particulars and Pamphlet free. RA YNOR & CAS SELL, P atent Agents. 
37, CHA:-ICERY L A:oiE. L Ol'\00:\, E.C. 

New real''s Gifts. 
C ASSELL'S OOlU·LETE CAT . .\LOGll£, containing particulars of upwards of 0:-<n 

THOUSA!\D VOLU)IES publishc.:c.J by 1\lcssrs. 
CASSELL & (O)IPA:->Y, ranging in price from 

THREEPENCE TO FIFTY GUINEAS, 
will be sent on request post frcr:to any address. 

CA•~ELL & CO\IrANY. Lt~tiTl!D, Lud_t;alc Hill, L ondon. 

I ssue of FaJ•ra'l''s "Life of Clt'J•ist '' in 
lla,l/ ]Jenny Tr eel..:ly Xttmbers. 

Messrs. CASSELL & COMPANY have arranged to publish 
In Weekly N umbers, One H alfpenny 

(N o. 1 ready January 1, 1890), 

The Life of Christ. 
By the Ven. Archdeacon FARRAR. 
\Yith about iJOO 01•iginetl l llttStJ'a,
tions. 

(To be issued in M onthly Parts, 3d. ; 
PART 1 ,·eady Jan. 27, 1890.) 

This New Edition of A rchdeacon Farrar's cele
brated work will be set in large handsome 
type and produced on Royal 4to paper, 
uniform in size with the P opular Edition of the 
DoRt BIBu: now in course of publication. Dy 
means of this N ew E di tion the work will be 
placed within reach of the humblest homes. 

• ." Pros}utusa 11o:v rtady a t all Cool..·stllur. 
CASSELL & co~tPANY, LtMIT.EO, Lud.!fafl /ii/1, Lona'olt. 
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/] DVERTISEAIENTS. (W ork-Deccmber 28, lAA:). 

J. I-I. Sl(INNER & CO., EAST DEitEIIA~i, NORFOLI(, 
Manufacturers and Importers of Photographic Apparatus and Fretwork Materials. 

• 

] . H. s. & eo. hnve now a lor~;e r:actory with occornmodotion for U(l· 

wnnls of JOO workuu:n, wh1ch IS UM::c1 c:u;lu o,i\'cly for tho mnuulacturc tJ r 

J•ho t..,J:r-aphlc Arp3r..ltU.s o( evc:ry dc!tcriptivn, 1rom the chc;avcst to tho 
01~t c xpcn.SI\'C:. 

1 h" i><UCC>S is simplicit)" itself. Fulllnstmctions supplied with each set. 

3/6 The Eclipse Camera. Set. 3/6 
Complete. consi"i"lr of n J'olishecl Moht>~;onr Sl icling nellows. li·plote 
Caaucr,, to photo.:r.1ph full ·!!>lzo cnrtc-dc·VI .. hc.;, \\lth F ocH'.;Iu:.: Scn.:cn. 
lJ:uk Slide. Ur;a~~·mou ntecl Lens. 1Jr.1-;s f.'1uln.:~. Dc,•elnp••u: .mU Fuinl " 
S olutivns. Packet o( Dry PL1tes, :1nd full lnnruc.uous, e mahhnJ: auy ;uua: 

tcur to uke " ~:ood Phot01,-r~ph. l'nce 38. 6c1., or securely p~cked by 
l"l:lrccl rost, 48. 

7/6 Complete Photographic Outfit. 7/6 
Compri>in/< EC:l . ll'SIT CAM ER A SET, n~ nhovc: nlso l'IIOTO· 
G l~A P J I 1 t: J• RI NTJ ~ G 1\ 1•1• A RA ·r US. consht ill}.." or 11 ard wnocl l'rinti n~ 
F r:uue. with 1Jr;1S~ ~plin)'! JJ:u.k , Scnsiti~tl Alhumim'iecl l '3per, C(JicJ 
To1nn..: Solut ion. l•ucutg ~ohttt~n. Clas~ H.och, C.n.ts fw Mour.tm).!'. "'"h 
coutplctc Jn.s·rucunns. Also l la nh\OO<I Foh.hn5: ·rrttK>d ~t:uad 3nd F ocus• 
sin)! \..h•rh. • l'nce 7s. 6d. Sccuroly l'"ld:cd,post free. Sa. 6d. If pad·ed 
lu port.rl>lc WOQd cn>c, with hm~;cd h<l and leather str~p. as"' ill">trnuon, 
9(l. extra. 

Every Set is cMefully examined bororo bomc sent out, and 
gu;~r.antccd to lJe m worktnl: onlcr. 

N.B.- If Apparatus does not give satisfaction, 
and is returned uninjured within t hree days of 
r eceipt, we guarantee to r efund purchase m oney. 

llcucr Set~. •os. 6d., 21~ •• 42s., 1ooc;,, nnd UfHY3rc.1s. 
C CII\)Ji t te C:u:'ll~ne nr Vh utOl!r:'tJl )UC: App.'\r:Huf'\, ()fiC 

s""'l'· J. H. SKINNER & CO. , EAST DEREHAM 
NORFOLK. ' 

Whokos.llc Agent for Lond~n-J. III OTIIERSILL. 
6o. Jl t)llow;ty R cMd , N., antl6, Southa.mptun Row, whc,rc 
Samtlles may l>c. s~cn. 

X hiLlier Ya1•<l1t, Sn.to ·ht" nnfL Pln.u h1(1 JtfLl111 cover L110 allouc 

' :L"wo A crt:ll 11en.r JCail w1•Y .Stall on. 

J. H. S. k CO. kerp r~I(UIJ<ly In stock about 120,000 Eollpao D ealau, No. 102. 
FEET OF FRE"l"WOOD, 5011<1 ond J·ply. •CII<<:rs. 
&c .• Ltcsulc,. n very l:trt-:c: qt•anuty or Lo'-"5• J •lau~'· nnrl 
1\n~ rrl~. t:n rvi l'fr nud Turnha)! \VoOd . & e .• """ 20_~!000 
FULL·S IZE DES IGNS for Fretwork, w-oo4 
Carvin .:, &c., l>e>l<lcs on UlliD<IISC Stock or )• '"""'" 
T ool Ch<st>. l·retwork Ou tfits . Urllls, Saw Frames, lla.nd 
and Trc~dlc lll•cbines. 5:1,. Uladcs, &c. &c. 

Speclalltlea for 1 888 & 1889.-Boolcs or New 
Dcslf.!OS. l•IU£'1 \VOJ.:.K No. t, cnut.uum.: 12 Lar.:e~hccts. 
pncc 1s. No. 2, containing ::o Sheets or large r nnd more 
clat.orate l'attcrns. os. Cid. Uook or Wood Ca"·in~ Dcsi~:ns, 
contiltnlUJ: r' I':Htcrus, JffiCe rs. : the ""c arc aU 1"\c:" t·~ucrns, 
not stdd in any other tcum. and would , if sold sc:p.:ar.uely, 
C())t t h ree o r fvur umc5 the nnvmnt ch:ut:cd. F rctworku's 
llonclhook and Worksho1> (.uide. pncc u. New Dcso.:ns. 
Alll'~tterns greatly reduced m price. 

Complete Fretw ork Outftt, comprisin~: t>·lncb 
St(..-cl l-rMnC:, 4S S:t"AS.. Awl. l ·rle, _. l>C:\IJ;IlS lwhh ~uHicient 
pinned WOOd. l:f;'IIISI. ar.d IS. ll>ndwok on Fretwork 
pnce )S. 6d., carna.:c pard. 12 feet .USOrted Pbncd l=ret: 
wood . JS. 6<1. 

• • 19' Special Fretwork Design, In commemornllnn of Her 
).:aj esty's jubilee, size. 36 hL 'by 26in., pncc ::s. Gd. 

C:ltal~e of Macltines. Oesigns. Wood. Tools. & c •• with 
several llundr~d lllustrntlons ond lull Instructions (or 

Fret•CUttins:, l 'ohshin.:, ant! v.Uau~hlnJ!, price <d., post free. 
Good Fret Saws. 1s. 6<1. per cross ; best <lltto. 2s. per ~;ross. 

W all Br 3Cket. 
l'roce 6d. 

FRETWORK & CARVING. ENGRAVERS' AND ETCHERS' PlATES, TOOlS, AND MATERIALS 
llighcst A lfard-Gold Medal for Tools ami Pall erns. 

Machines, Designs, Tools, Wood, Mirrors Hinges and 
Fittings, Varnish, Etc. ' 

Fret~saw Outtit o.n Card, " ith Jnstructinn~ free. =s. 6d. ; ~o. :l. with wood, 

15 6<1.; Supcnor dttto, 6s. od.: Set of 12 bc.t C.>n·rnt.: Tools \\ith bo~"nod 
hnthllco;, r c;ldy for U\C, price. free. 9"· od. ' 

I( you wo nt good <lcsi~:ns. oncl ore compctin1: ror cxhihitbn try our~ fo r 
whrch we rc cci vo tcsthnoni;als cJ,,jly. ' • 

o;r Sec our com1>lct.e Cataln~u~. 6~ po~:es. qunrto, contorninc the hest 
v~nely of d""'l:llS P"bhsbcd, scut free for 6 Stalllp>. 

HARGER BROS., SETTLE. 

00 s. 

OF JJEST Jl. .r.J.T.El tf.·1L .A..'ND W OJtKltf .-J.NSHll•. . 
CorrER PLATES from td. per ~qu:m: inch; STEEL Pl.ATES from td. per square inch; 

CKAVI!Il~, 3'· tloz.; Cn,\VI!I! HANUI.P~, JS. 6d. doz.; 1'HRI!AUI::U GRAVI!RS, ts. ench ; 

Pt.i\1 :>: , FLAT, Ol< Roe so CRA\'ERS, Set of t o , ~s. ; ETCIIING POINTS, t•. antlz.,. each; 

MEZZOTINT SCI<AI·E~". 1'· dvz.; TI! REE SQUARE SCRAI'F.RS OR U~;KsiSHERS1 in 

Hnntl lc , 2~. and 3s. r::.1clt, a nd all kinds of Tools and Materials. Lisls F ree. 

151 , 
JOHN SELLERS & 

A R U N DE L S TREET, 
SONSJ 
SHEFFIELD. 

Ltm:ftJn .-lgmts : y. DO.\"NIS O.V & SO.V. 20, 1Vorunuood Street, City. 

!JUY from. the ltCAKERS, t1t c 01<1C$f R.~tnM i.~1te fl and tlH• Re# IIfl ll.~e 

~~~ London. Stocl~ kPpt fol" Ctr rJH' IIIt•r.~. n ·flmf. ()urvc r.v
1 

2.'ttrlt(•r.y
1 

l•'retworl~crs, Amutc ur:<1 ttlltl l1If•chn11ics. 

TOOLS FOR 
A ATEUR 

WOR ERS 
WRITE FOR PRICES OF WHAT YOU WANT. 

0DSERVE TilE 
i!OLLOWING 

CENTLEMAN'S 
Beu iste·red 

TOOL 

CABINET, 
l'RICI! 

£2 2s. each. 

Size, 2r in. high 
by 14 in. wide, 
made of Polished 
Oak, with Two 
D rawers, and 
with Lock and 
Key, and with 
two Loops to 
fasten it to a wall. 

The above is n •trnnl!, well·m>dr C'binet or polished 
0:\k, anti C:\'Cry tw l Is run size. SCf\'ICC~lLic. :uat wotr· 
ran ted. The contents compn'"c: such tool .. :\< ;uc 
usu;tlly required for rep;~irs • .,·<.:c .• in a h ou o;.chnld, :-.11d 
the invc~tnacnt of it~ sm.tJI cost will suvn be ~\·cJ lJ)· 
the work llone with tlu:m. 

1r 

CONTAINS TOOLS 
AS FOLLOW.>:

Mallet, 
Chisel, 
Gouge, 
A..'Ce, 
Two Hammers, 
Saw, 
Three Files, 
Two Turnscrews 
Square, 
Claw Wrench, 
Pliers, 
Two Gimlets, 
Two Bradawls, 
Pincers, 
Glue Pot and 

Brush, 
Plane, 
Compasses, 
Nmis & Screws. 

Jlf oselcJJ ,r; .Son1B :ltrof ctl. TOOL CJIESTS frmn 2s. Gtl. t o £10. 

NOTE TilE AUDRI!SS-

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

Write for our Joiners' Tool Price 
List, fully lllustr•ated, post free. 

FRETWORK.-/Vritc: for our Catalogue of 
about 400 D.-si~ns, admitt,·d to be the Best il& tlu Trade, 

p ost ji·ec:, 4d. , stamps. List of Tools and llfatcria/s is 

a/so enclosed. 

BOOTH BROS., M~~~s. DUBLIN. 

Fretwork and Carving. 
GOLD MEDALS AWARDED TO OUR CUSTOMERS. 

-· 'Ju~l oul-Lists No~. 41 nnd 40 of Lalest D e>igns,'with Instructions 

' · ""'"". for Frcl Cutting free on application; Complete Cntalog.ue, Nos. 

:.9 nn<.l 3S, of D e;igns, l\Iachtnes, Tools, ~nd 1\lateri:tls, w.uh =·•C::C 
, • A ~ J::nc:rnvtngs, 9t1. ; Book ora Woo~·Car_v1ng:, fo r. the Gutdance 

-•~'~:• · ~l~ ll.:gmners, with so illustrauons, 9u. : F1ve Sporttng P~oto·frames, 
.'\ , ~ No. 8 45, includtn"" illustr:tted oue, 3d., free. Please quote oum· 

.~!~.,:..y~.:.~:t,r.:r., • Lcrs o f Designs wl~eo ordering. 
~ '"Fi ~· J _ _ _ ...;;;.._____ A t " 
· 'i:f..!ii· E~ ·· HENRY ZTI.LES & CO., Publisliers of " The ma our, 

No. V: 84 ~. 24 and "26, Wilson Street, F insbury, LONDON, E C. 

~ An Entirely JVi:w 1Vor!.:, e11titkd The "Little Folks" Aut ograph Book, £s giz·ctz away wit!t 

"LITTLE I'OLKS" for January, price 6d., forming the First Pa.rt of a New Volume, :md containing the following 

amoug~l other inlercsting S to ries :tnd J'apcrs :-

MASTER ROCKAFELLAR'S VOYAGE. New .SCI"i.nl. Stol•!f. ny W. CLARK RUSSELL, Author of "The Wreck of lhe Cro~·e~tor." 

F1·tmtl11plrro -In (;(Jfflllrlt- " Tltc Pet of tlw Fo ltl." 7 '/tnt l\ull;u ] lny, .1nrh Fro., t. A Fairy Story. H ill1t.~ic 1tnt11· Cltnnns!' Ill ustrated. FI ·~ 

.VU Jl(J IJY •.<i JIOV SE. Serittl ~fen J'• J:y the Author A J.cnrm•tl J-:lr}Jllfl u t . "JJfncl~ ] lob!' A True Story of .\n 91? Cavalry Boo 
nf " Liul" Orlrlitr." '.J.It r JJnueluy ()rocotfile. With Humorous lllus trn· The Nett• Specinl l jri ze Cou~pet~t<OIIII[or 1 • 

I .oxt <In Cuuxtttlttlllt)]llC: The Atlvcntures of Two tions. Jlftuic [01• Chil<lre u. 

Children. Tlti.~ ll"fll· l~-n-1Jtt lf ll' flr111. SuNDAY TAu:s. By the ]'aye.~ fill' Very Little Fnll•· 

Nollft: }Jf' t :t f H fl/ Jl'oflfn ( ' /tlltl ·r t:u. Rev. l'lmDitiHCJ.: IJAN GIII:JI'Ca >. Uu1• Liftff' J..'ot l,·.~' () tell. Pltt:z1e.-. lllustratedp 

11111 Lurtl Jtttolt'H oltttl(fJIICIIt. .A ,';/()r y tlj' tile l't·.~fttl J"iruintl. ~·lte l~tfitor·s Pocket-BooT~: Jotf.ill{111 and-l ~ 

J,t)ntlon tnttl ,'ioJnll of -lf lf Wund c rs . ;1 1 . it•iu{l R (Jpr. A Trne Sto ry. rif1 ilty.~. H ere, Ther e, and- E .:er11to 
16 

Hnuotl. by tu~ u,ubrclft&. '1"/11• ()ou.}II1"Ct' in Xt•lfow. llluslraled. 

The T':trl is fully illustr:tled by ColmON BuowNn, ALICE HAVI!:RS, PeRCY TARRANT, A. T. ELwEs, etc. 

CASSELL & C0:\1 PANY, LlliiiTEO, Ludg ate Hill, London i a11d all Booksellers. 

PlUN'l'ED AND P UDLIS IIKD DY CASB!JlLL & COMP~NY, LIMITED, LA BELLE SAUVAOE, L ONDON, E.C. 
' 
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