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.J..~ A.LI.H; .ll. CASE I~ l~RETWORI\. 
HY JA1!ES. COTT. 

P£r.soss who arc tue ro ::cssors of albums, 
or books of any Yalue at all, naturally ha>e 
a desire to k<'ep tuem free from the dust 
and dirt of daily life, and yet they may have 
an equal desire to expose them to the eyes 
of themselYes and of anyone who may chance 
to Yisit them. The album is, of course, 
always in demand on the occasion of a visit; 
but to my mind it does not look right to see 
it extracted-sometimes with difficulty
from the bottom of some drawer or cup
board; but I am aware that it must be kept 
in some such place if it is to be taken care 
of. 

'\Vith the view of keeping the album 
always ready at band, and at the same time 
t o keep it free from dust, etc., I have de
signed the small article here represented. 
It will be found very simple to construct, 
and anyone who can use a fret saw with 
any amount of ski ll will doubtless find a 
certain amount of pleasure, as well as profit, 
in making one. It is really a fret-cut box, 
the sides of which are hin&ed to the bottom 
piece. When it is wishea that t he album 
or book is to be kept free from dust, it is 
enclosed within the case; when the desire 
is to exhibit it, it is taken out of the case 
and placed on the top of it in its opened 
condition. The top of the case, when 
empty, is pushed down to the bottom 
board, the four sides falling down at the 
same time, three of them being connected 
with the top part by a peg arrangement 
(Fig. 7), the other side being free, and serving 
as a lid. • 

It will be apparent that a merely fret
cut case will not serve to keep the dust 
out. Kno,ving this, and also considering 
its embellishment, I should advise painted 
pieces of satin, silk, ivorine, or some similar 
substance, to be fastened, by means of {>lush
covered or brass.headed studs, to the wside 
of each side piece, and also to the under 
part of the top board. The effect to be 
produced by thts showing through the fret
work will be very pretty, and it will afford 
a. desirable change as ornament when the 
album is displayed upon it. 

It will be almost useless to give sizes of 
this case, as the dimensions of albums, etc., 
vary so much. Unless the hooks shown in 
l!'ig. 10 are used, it will be preferable to 
make the case of such size that the intended 
contents will just fi t it. If the hooks are 
made use of, it wi ll not matter if the case is 
a little larger than the albnm. 

All the parts used in the framework 
should be of the same thickness. Fig. 1 
shows it as it would appear with or" ithout 
the a,lbum int;ide it. Ji' i~. 2 flhows it ns it 
would loolt when open, and with th6 o.lbum 
displayc:cl upr•n it. It will furm a tru,tcful 
orrsamr;nt whic;hcver way it is shown, aud 
will not bo without it.'i use. All tho pa.rts 
are connected one with the otl~er, and 
whether upon or sL ut. nc.:i tl1 or part wi 11 Le 
entirely SCJ•n.rnted from its fellow piccoR 

J!'ir:1t-wo hrw<: t.uc bottom I.Jcm.rd, wh ich 
should be a. tri fie lrLrger t ltnn tho ouLHidu 
di~ensions of t.he et1..~c prop<:r, nnd rounded 
on 1ts edges. ltouncl tl10 tc•p of this is fitted 
piee~s of the san~c tltickrll.'!olfl, nml HqutLro in 
sectiOn. Prellllllll n~ thM ou one lonJ{ sido 
will be the lid, it wJll bo ncco;;sary to cut a 
small piece from tLe middloo[ each of tlac11o 
last-named piece~ (c, o o, ~'igs. 3, .a, and G), 
with the cxcef1tion of tl.nt piece on the sicle 
of the lid. 'l' 1en for each of the tlJroo aido 
frames we require one long top ~:Strip, two 
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bottom pieces, and four uprights. These 
are joined together, as cnn ho seen by a. 
glance at Figs. 1 and 3. The lid need con
sist of only four pieces. Encb end of each 
of the four sides wiU hM·e to be canted, to 
allow them to fit properly together (Fig. 6), 
and mul->t not be glued. The top part must 
be of a size that will fit e.xactly withi1~ the 
sides. A peg (Fig. 7) is intended to be 
screwed into the thickness of the top part 
on three sides, in such a manner that it will 
work freely up nod down the space in the 
middle of ~ach of them. E, E, E, in Figs. 
3, 4, and 5, indicate this peg. When the top 
board (n in Fig. 3) is pushed down it will 
fit between the three pieces c, c, c (Figs. 3, 
4, and 5), thus releasing the sides A, A. 

A small handle must be fitted in the 
centre of the top board, and must be sunk 
ftush with the surface of the wood; as, if it 
projects above it, the album will not lay fiat. 
Fa.stenings for the lid are so numerous that 
I shall not dwell upon them here. 

This idea, admits of a great deal of im
provement. The sides might be higher, 
and shaped on top, instead of being quite 
straight, as I show them ; or the case might 
be raised on four turned columns or brackets, 
thus allowing the four sides to fall down 
perpendicularly. Then, of course, different 
patterns of fretwork more according to the 
taste of the maker could be used. At all 
events, whether carried out as I describe or 
improved upon, as I said before, a pretty 
and useful ornament can be made. 

----~·H•.-.• ---
THE ART OF GRAINING. 

BY A LONDON DECOIUTOR. 

GRAJNING RosEwoon, A:MERIOAN W .. UNUT, 
BIRCH, T EAK, .AND OTBE.R FANCY 
VARIETIES OF W OOD. 

THosE varieties of native or foreign woods 
the intitations of which have already been 
treated in this series may justly be con
sidered the staple lines of the grainer's 
craft. Beyond these, there are, however, a 
useful selection of 'voocls without a practical 
acquaintance of which no competent grainer 
must rest satisfied. Ever-changing fashions 
in furniture and cabinet work have much 
to do with the demand for or neglect of 
some of these imitations; I have, therefore, 
selected those likely to be of the most 
practical service to the worker of "to-day." 

.American Walnut is a hard wood so 
much in vogue at the present time, and 
withal of such an admirable nature for 
painted imitation, that I give it some promi
nence in this selection. 'l 'he ground for this 
should be of the medium oak shade, but 
very much more neuttral than the grounds 
for knotted walnut. Although a little 
Venetian red and ochre a re required for the 
colour, the burnt umber ~igmont mWit be 
in excess of both, o. "drab ' rc~ulting. 

lf executed upon woodwork which is woll 
lighted, the imi tation is LeKt wit.hout much 
coutm.Rt bctwccu ground nod grain colours; 
UUt fur ordinnry KtO.ireascs 1\lld d11rk puHi 
tiOnFI tl ao ground ahould Le kupt lightor, this 
plun lJcin~ prdcmLlo to o\•orlonuiug tho 
grniniu~-t with t:ltl'ong 1-dnzus aud black voi nl4 
Cif pi~111cut. 'ln iwilnting this wootl, wo 
mu.y get ~~ vtii'Y Jlll.HHr~blo (Jfruut in onu ditt· 
l ompor prouoHH ; but fur 1-(00d work, binding 
down nnd a Hccouu trcntmuut iat necos~~ary, 
A Kl-1\l ll l lll s;( tlmt un ordinary door i" huing 
wnrko<l, we will tako tho llrsb method. Tbe 
tools most usoful for thi8 Imitation are • 
thin oak overgrainor, a, larae rnottlet Gf 
woru-in BWJh tool, a velnlna 6~ u.cl ._ 

(Work~~~~ 31, l ll!lL 

indispensable" water t.ooiR''~b d
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and lc..1.ther. Good burnt T xa ~eP,!iponge. 
fin ely ground in water gives th\ey lllnht~r. 
for the graining; but~tbis is e bJeSt ~f>lrtllr 
t.o get, vandyke brown may rea~~ ,ir dllfictJ~t 
tu~ed for it. A portion of tbl,/e i~b~ll
bemg r~ bbe(! up w1th the palet.te-k~ifo'r:nt 
also a ltttlo I.vory or lamp.black-tu 1 nd 
~vorked up With beer- t1.1ey are placed h:~~: 
m separate vessels · wlnlst !:Ome d"l t 1 i ·u l b . , . . t u e Jt:tr 
WL a so e reqmred. With the mottl 
large t~ol, .we tirst rub in the panels ofr~~~ 
c~om:, d1pp10g the ~rush first into the cl~ar· 
hq Uid,. and then m to the brown pi ~>mcnt 
By usmg the. brush slantways do,~n th~ 
p~nel, we rcadtly get 3: variety of sltadts, and 
give a lead to t~e g~am. \\itb t~e badger 
we then work m a fi~er gram, usmg it au1t a~ a softener, . but With pre:;snre upon the 
s1~les of the hmr. After a little pr.tctice it. 
WI~ be found that every required >nriety of 
gram can thus be made, and a natural soft. 
?~~ is .finally given to it by delicately soften. 
m~ this work across the grain at a slight 
inclination. The panels are now allowed tt\ 
dry, and for mnny purposes this is all that 
need be done to them. The stiles nre next 
rubbed in and treated in the same manner_ 
working up from the bottom, and finishing 
each rail and stile as we proceed. 'fhe 
moulding "quirks" must, of course, be done 
with the stiles, and the success of the latter 
will naturally depend upon the varitly of 
colour-depth and grain we get when rubbing 
in and badgering. If the broad mottler i£ 
used for spreading the colour, we may get 
the occasional effect of cross-reflected lights. 
upon t he stiles, and these in the badgering 
are broken up to the least possible e:rte~t. 
The mouldings are run io at the last, and mth 
either a darker or lighter tone than the r~t 
of;the door, or, better and quic~er.sti.JI, ~onted 
with beer and pure black, m ~nutat10_n of 
ebony. When well Yaroished.this combiDeJ 
effect is very good, and particularly BS!i!e
able to those who believe in the ~;her 
always " operating with reserve." . u en 
"cost" is subJective to effect and finiS~, we 
varnish the first f?raining, and then ~t~ha 
hog-hair veining ntch procee4 to run 1bbed 
dark top veins. If the po.t;ael ts nowkrnbeer· 
over with a. sliglltly st<Jmed h~tch and 
wash we can the better work t 6 btt 
softe~ off the veins. The stileh may ·~rti1en 
slightly darkened all over i ~ 6le;~~r with 
" cut up '' and contrast mu . . ut in 
rails in which a little strong ~J1

13l rei 
than were all P.arts. to ~e beq t?er:ftha• 
From the foregomg, 1t '!111 6 ~t tool n:>t.'(i. 
the badger is the most tmporta f maldug 
and tbat for the threefold pl~r~d for atip
and soften in~ the un~er~rat~, bettor mt.~ 
plinrr tho plamer portlOn:;, n tl' ,ts othe111·tstt 
could be desired, uor better e ec 
ubt.ainod. . 1 by which latt~tr 

R oaewood, or Palls<l11< t"r- in l'tmtineu~l 
name it is gonerally kt~l>lwn 1 • .-.lli that lt . : 'tY ol aan •n"' . ... E urope-18 a. vnw ~ h" . for furnt,U•-
now rather out of fa~. 11~11 howevt>r, w~, 
1'hera nre vory ft.nv l101

1
so• ,!4-, th~ {~>rut ,1t " 

hnvo not seen it, if vnY ~~~ll' do. A>i.~· · • l k 11' t;UUh 1.. •·~ .... v fo.ocy w ntwf(-lO:! '· ' . t ·otnlltOU ~ -
wood lu\.\f tht\ri\Ot~nslt~'14 111

{ ~nd :~it''" 1\ :J 
Other WtiOtl hor6 meuttonet '

1 11· - • w,lt"k. 
• t f r tWI"' ' " ~a~ .:. .... v,1ry nl4oful vurtu ·Y o ll•rl' r it"~w.. • . ' ·· l U) ' IIIJII\ ' imlLilbiOil mu\~ 

for f"(rainlug it.. 1 h\ nuU\)' 
ltosowolw.l ia (,l\IIH d A(rh .. . 

India, &lnth Amorh:ll, :'rUllUlar ila 
with "hi~b we Rl'O 111011ha.,r

1
il turA ~ 

•••u rieb t~tnural. tonlb\•"' ' 
........ . ncl ~~1 ~ .,....,.,. 
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red, a little white lead, and burnt umber. If 
for a bright a.nd strongly marked sample, 
vermilion may be used with the Venettan, 
whilst yellow ochre will furnish more orange 
tone~, if desired. The earlier grainers were 
rather partial to the bright reds, but the 

: , most natural and "restful, imitations will be 
· obtained with softer and broken tones. In 

· · graining, we may with advantage use warm 
·! tones-vandyke and burnt siennn.-and also 

1 
the cool tones of indigo or blue-black ; or 

, for a simpler effect, a mixture of sienna 
: 1 and black will suffice. In both cases a. good 

1 black pigment is required for the veins, and 
1 a l ittle victoria or mahogany lake for the 

I after-glazi og. · 
. The tools are tbose we use for mahogany 

and walnut, the apP.earance of rosewood 
partaking of the silky mottle and rich 
~olour of the former with some of the strong 
figure and veins of the latter. A thin 
"warm, wash of dilute beer beina spread 
with the tool or mottler, and with varied 
and richer tones of colour, the panel is then 
streaked into light and dnrk portions of 
wood. The light port ions aro uow broadly 
mottled with a " cool" wash, and then the 
whole softened. Whilst still wet, we take 
the thin oak overgrai ner, and put in the 
black anrl vr.ndyke veins, working the tool 

j a.'3 for walnut, but with more black and less 
curly mnrkin~s .... The veins are now well 

_ badgered, and any plain portions may be 
• stippled ere the panel dries. lf desired, it 

may afterwards be wetted over with clean 
water and a broad mottler, and the black 
veins then worked up and added to with 
tbe vcinin~ fitch or sable pencil. Varnish
ing, or "binding down," comes next and 
then a was h of mahog;wy lake and vandyke. 
This is slightly mottled or wi pcrl out with 
the leather, the knots worked up anu ::;h:trlefl, 
and then all softened with the badger, after 
which a goocl coat of varnish completes the 
imitation. 'l'he richness and beauty of good 
roscwood can scarcely be gathered from such 
small surfaces a.~ were previously indi<-ated. 
A piece of old solid rosewood furniture 
which recently came under my notice, and 
the wood for which had been brought to 
this country by a master mariner, was of 
'>Uch unusual beauty, that I wa!'l almost 
tempted to try and reproduce it in black and 
white ht~rewith ; but wiser thoughts pre
vailed. It cons isted of a lar~e heart-shaped 
centre or knot, out of whtch bright and 
reflected rays, or l ights1 spread out on either 
hand j shapin~ up ana surrounding which 
was t>lack vem ing of so pretty and sym
metrical an arrangement, that had it been a. 
grained imitation, 1 verily believe any person 
acquainted with the subject would have 
condemned it fot· this very prettiness. It 
is therefore advisable that tho student 
of g raining shou ld endeavour to fix in his 
mind all such natural grain a rrangements of 
the more costly woods that he may come 
across, and Lhen work them out in his 
practice and study. 

1.'eak is anothor variety of Asiatic growth, 
imported for the most pa.rt from India and 
Further India. It is of very massive growth, 
and its extremely bard and d\).rable nature 
makes it invaluable for ship-building pur
po~e8. J n the neighbourhood of seaport 
towns we occal'lionally find it used for the 
ornamcuta.l part.'3 of house woodwork and 
fo r furn iture. Its varying qualities of suit
ability for cabinet-work-some logs being 
much naoro amenable to fine work than 
others- gi,·e it only a. l imited scope in 
that line. 1 n ~t.ppearance it partakes of the 
grain of pitch pine, but in colour, when 
pohshetl, 1t more nearly approaches cheap 
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wal.nl!-t. It may be easily imitated in water 
~mm~, after the method explained for 
p1tch-pme. The ground is rather stronger in 
yellow than for walnut, and much lighter in 
tone. The graining colour should be brown 
free from any "lakey ,, tone-either burnt 
Turkey umber or black and burnt sienna 
-and ~he veins and figure pure black and 
very .de{'p br?wns. Tne general method of 
~o.rki'?g ad.v1sed for the . two precedin~ 
liDltattOns may be followed for teak witn 
equal success. . 

Imitations of Birch are seldom used for 
house woodwork, but may be usefull~ em
ployed for furniture, since bedroom su.ttts of 
the real wood are much in demand. As it 
is impossible to explain its exact appel\r
a.nce to the student by letterpress or verbal 
description, I merely append the simple 
mode of working it, which will be easily in
terpreted with a. r~l spe?imen to study 
from. The ground ts a. hght clean buff, 
made from white lead, stained with either 
yellow ochre or raw sienna in oil. In grain
mg, we brush over the surface with a thin 
wash of. warm brown, making the pa,ncl of 
two or three broad colour shades. With a. 
large maple mottler we then mottle from tho 
darker parts into the· light, working slant
ways as for mapJ~1 but leaving a broad and 
stiffer mark. vv hile this is still wet we 
soften the panel, and then slightly mottle 
across the previous work to break it up. 
When this IS thoroughly dry we carefully 
wet the work over with clean water n.r.d 
a. clean mottler, and then put in the darker 
overgrain with a th-in oak overgrainer or 
overgrainer in tubes, using a stronger wash 
of the same graining colour. A light varnish 
is advisable for this imitation. 

Silver Wood imitation is a. variety that has 
also been, at times, much in request as a 
finish for bedroom furniture. In "genus" 
and ''order" silver wood is really related to 
the sycamore and maple, and when graining 
it many experienced workers rather exn.g· 
gera.te the blue-grey tone which is usual to 
t,l-~ real wood. Since woods that possess a 
ge.tera.l cool tone are very uncommon, this 
slight forcing o( its biue colour may at 
times be a. pardonable matter, but when 
used in combination with red woods, for 
imitation inlays, its natural greyness only 
should be aimed at. 

The ground for silver wood should be 
q_uite white, prepared from white lead or 
zmc white. If, as is usually the ca,'3e, the 
imitation be worked upon oil-yaint ground, 
it is as well to slightly neut1-ahse the yellow
ness of the linseed-oil by adding a touch of 
blu~black. The graining colour is a wet1k 
beer wash, stained with blue-black and 
indigo blue (finely ground in water). This 
being spread, the "silvery" mottle i~ work cd 
with a camel-bo.ir mottler in straight slmq • 
lines across the panel, making some portions 
plainer, as with maple. If the work permits, 
we at once proceed to wipe out the clear 
r eliected lights from amongst the previous 
mQttling, this being done with, {>referobly, 
an old~ or "burnt edge," ca.mel-hau mottler. 
Shoula the panel dry too quickly over the 
mottling process, we may leave it unlit, by 
wetting over agam with clean water, wt• :trc 
able t o obtain the desired effect. · 'l'o ti 11 i:-.h 
the imitation, we now put in a. fine stm.iglat 
overgrain, crossing the mottling at r~ght 
angles, and after the growth of the plamet· 
treatments of maple. A thin wa.<~h of vo.n
dyke brown, used so that the over~rain is 
just perceptible, will bring out tile full 
value of our cool tones, and whilst softening 
the form of the m ottle will give the faint 
warm hue which is found in this variety of 

• 
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real sycamore. Softening and stippling 
with the badger will further be advH!able, 
as in all water-grnining. It need scarcely 
be added that the pUt·c:;t of white varnish 
should be used for silver wood. For furni
ture, much of this work is done upon dis· 
temper-prepared grounds, as explained in an 
earl1er paper, and for tini~hing which a 
whito spi1it va1·nislt is used. 

r.i'1tlip Wood imitation is an ornamental 
variety~ vory useful for painted inlays, being 
of a ricn red colour, and having an uncom
mon appearance of grain. 'fhe tree which 
is popularly so styled is seldom seen growing 
to any size in this country, and rarely else· 
where than in gardens. 'l'he ma ture growth 
of a hundred feet is, howev~r1 common to it 
in its natural climes of .l'lortb America. 
Although useJ both by cabinet-makers and 

·cou.cb-builders, it is seldom worked in any 
size for furniture. Its imitation for inlay· 
work may easily bo obtained upon a light 
yellowi::;h-rcd ground by spreading a. thin 
coat of mahogany lako and a little vandyke 
thereon. 'l'h is i~ slightly stippled, and thetl 
the cross lines of darket· reds are painted in 
with an ovcrgraincr or pencil, according to 
si~o of surface, using the lako and burnt 
sienna to the desired tone. When used for 
iulny the stripes arc shown crossways of the 
line or ornament. 

Amboyna 1Voo£l is the name of a richly 
coloured vn.riety, so called from the place 
it is imported from-viz., the Island of 
.Amboyn:1, of tho :i\Ioluccas. Its chief 
characteristics aro mnsses of small knots, 
::;omcwhat similar to the clusters found in 
our native polln rdccl o..'l.k, the colour, how
ever, being brighter n.nd more gairish. As 
this is seldom usccl in mass, but only for 
small surfaces or inlnys, imitations of very 
smn.ll knot-clusters of oak will usually 
sutfice. For graininf!, the ground ma.y be 
simila r to that for tulip wood, or rather 
more yellow. 'fbe knots are put in with a. 
ronnel !itch and pl'nci l, using burnt sienna 
and humt um ber, or vandyke and sienna ; 
nud the final glaze, after binding down, may 
be done with varying tones of red and 
brown. 

New Zea land Oa7:-or Ye,v, ns it is some
times tenned-i~; a wood very similar to 
Amboyna, so far as growth and grain goes, 
but without any <'f th e rednc. s of the latter. 
In large surfaces we find the masses of knot~ ... 
surrounded by very ~)leasing surfaces of a. 
plainer nature, whercm are fine gt·ain and 
soft mottle- in fnct, n.ll the features of 
E nglish pollard oak upon less regular lines. 
Tbo best colour f~r inaitatinq thts is buro~ 
'l'urkey umber, wtth vandyke brown for 
warmer parts and for the glaze and . over-

• 
!!r.liD. 
· P twple Wood is the name given to a very 
deep red variety. As it is used chietiy for 
tine li nes a.nrl in minute pieces, its colour· 
op.tcity, or positivmacss, is the main quality. 
It is usually worked in soft veins and mark
ings of mahogany lake, ivory black, and 
" nndyke upon a very deep red. In the 
rl wapcr itmta.tions of inlay upon light fur
nil nre lndian red pigment alone is used. 

JJlacl.·, for painted imitations and inlo.ying 
of ebony, may be either lamJrblack well 
rubbed up with old bee~, or .ivory-black, 
which can usually be obtamed finely ground 
in "turps." 'l'his lntter should be put on 
blotting-pnpeL· to drnw out t he turps,and ma_y 
then bo n ·atlily mixed with beer. F or line 
work and fine ornament the purest neutral 
black must bo used ; and the simple plan 
described n.b(we is much to be preferred to 
that of imperfectly r ubbing up the dry drop 
black. 
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TilE :MECIIANICll PROCESSES 
SCULPTURE. 

DY MARK MALLETT. • 

0ARYING IY MARBLE. 

OF 

Til t:: M.\'rEnr .. H,, CAHilARA AND SrorLTAN l'tiAnnLES 
- H Ol'GtHI F.WING-THE P OINTING .ftiAOHINE
W OitK OE" THE POINTKR-\VOBlt 01' THE 0AR
v.; n-TOULS : THE CH1SEL1 THE HAIUfRR, TH.E 
D u miY, THE DlliLL-SHARPENING TooLS
UAU\' t:S'-' H .\JII, F~H, ETC.-RASPS-SAND
I NG 1\l,\RBLB- STOPPING H oLF.S- REllovuw 
Dt~coLonATioss-Pou>miNO 1\!Annu-CAn>· 
ISO WITHOUT l'OI:STI:SO. 

I on the edges where delicate work is at
' tempted, which more than counterbalances 

any advanta.ge they may offer a.s regards 
easy working. 

Sicilian marble, of which the name de
notes the source from which it is derived, is 
of a firmer, closer, and if the term may he 
used, tougher texture, than Carrara. It 
suffers little from exposure to the weather, 
and is for that reason preferred for monu
mental pur_poses and outdoor sculpture 
generally. Though white, it . has not the 
sparkling, snowy brilliancy of Carrara., but 
inclines to a slightly blnish-~ey tinge ; 
it is nevertheless very pl~a.sinB,: to the eye 
when the block is one of uniform colour, 

• • 

'J ol89l 

som.etimes so disfigurin --
hav:ng a.nother block. g f to 0CCCSsitat~: 
pertence tn marble working 0~~n o£ c:< 
from the outward ap ea g t. howe.,.er 
to ~e ~hie to form a. tolerablce 1 of e. ~lock: 
of Its mt~arna.l colour Y c ose esttmtlte 

The labour of r01"1glt-h . 
~arble into the form of ~w~~~ a block o( 
P.tece of sculpture is necessaril u\ or other 
Slder~ble, nod contrary to thi erf .coa. 
pra.cttce of Michael Angelo th tradit.tonat 
carver leaves this to be do' be ordtnary 
He can do this in safety by ~he Yh a tnaso11. 
~I?aratus known as the" pointi' n elp hiof ao 
This · t · g mac ne " ms r~ment IS of vast service to the . )[ODELLING clay and plaster of Pari:-;, how

over admirable may be the fomts embodied 
in the!Jl

1 
at·e but mean and unenduring 

matenats ; and the noblest works of the 
sculptor cannot be said to have reached Fig. 34.-Sculptor•a Drill and Bow. 
their full development until they have 
been carved in marble. Sir Joshua Rey
nolds, in one of tho ·e well-known "Dis
courses" for which it ha been claimed 
that they are ·" canons in art," goes so 
far as to affirm that sculpture dents with 
but one material-namely, white marble. 
We of the present age are more catholic 

not only In the above-named respe t Lrt, 
also from its leaving, after the ~ ' ut 
super.flnous m.aterial has been rem~cdf 
a senes of pomts or measured distanc~ 
marks on th~ fnce of the marble, which 
serve to gutde the ~o.rver in his work. 
Though the carver ~s no~ supposed te 
do ~he work o~ a pomter, 1t will be both 
destrable. and l;Dteres~ing to explain the 

in our ideas than were the men of old 
Sir J oshua.'s time. We admit that there 
may be sculpt11re worthy of the name in 
metal, in terra-cotta, in stone, in ivory, 
or even in wood,. a.s well a.s in marble ; 
nevertheless, marble remains the most 
noble, the most beautiful, and, all things 
considered, the mo3t enduring, of the 
various materials which the statuary has · 
at his disposal 

• , 

• 

. . { 
• 
• 

• 

The marbles used 
by the sculptors of 
old Greece, and so 
fa.miliar to us in class
ical writers, and in al
lusions to ancient art 
- namely, the Parian 
and Pentelic-are un
known to the practice 
of the modern worker. 
Those u:~ed by us 
are almost exclusively 
Carrara, for indoor, and Sicilian for out- . 
door purposes. It is the Carrara which 
we emphatically term Statuary .Afarble, 
and it is a material worthy of such a 
di,stinctiou. It is imported in good blocks, 
of a pure, uni- · 
form, anJ bril
liant whiteness, ( 
semi-tran:~l ucen t, 

1 admitting of free } 
cuttingandnfthe I 
most d el icate 
finish. Its de-l 
fcct:i, o1· rather, 
flhortcorni nr1:~,are · 
that it wilt not 

. bear exposure in the open air to the climate 
of this country! and that it readily stains or 
becomes disco oured with smoke. It is 
costly in Enj;la.nd, especially in large and 
fine block.~ ; 1ts price, which varies con~ider
ably with tne quality and size of the blocks, 

. . may b~, say, from 25s. to 60s. per cubic foot 
at tho Importer·~ yard. 

It is quarried at Carrara in Italy, where 
aro works which have been carried on for 
ages, and some of them are on a. colossal 
scale. The textut·e varies somewha.t in 
different blocks. Some are much softer 
than others and cut with comparative ease · 
but the t~culptor generally prefers the harde: 
blocks, if they are not too hard and flinty, 
a.s they permit of much finer finish ; the 
softer bloc~ are apt to h~we too ~rent a 
rc:;omblnnce to loaf sugar, an.l to crumble 

• 

manner ID ~h1ch tb!s invention act. 
The rough dtagram, F1g. 32, will serve w 
illustrate its principle. 

~ In this we will suppose A to represent 
a graduated bar of iron, fixed in front of 
n stone table, on which the plaster model 
to be pointed from is placed i B will 
represent a metal upright, which can nt 
pleasure be pushed backwards or fur 
wards on the bar A, or removed front 
it ; c is a cross-arm sliding up anti 

ng. 315. -Sculptor's Rasps, about 
balf size- M, Rasp Ior Large 
Surfaces ; If, o, Rasps tor 
Smau Surfaces. 

0 

N 

M 

but it is more subject to dark veins and 
spots than Carrara. It is less expensive than 
that variety, costing at a London importer's 
;yard, say, perhaps, Ss. or 9s. per cub1c foot. 
In this there is no difficulty in obtaining 
blocks of large size, as there may sometimes 
be in Carrn.ra.. Some carvers say that they 
prefer working in Sicilian, for though harder 
and needing moro highly tempered tools, 
it has no tendency to crumble, nnd the 

,chisel can bo used upon it much more 
freely n.nd boldly than on the mol'e delicate 
stone. 

Both kindR of marble are subject to dn.rk 
spots ot· markings, more or less, which may 
be almost or quite imperceptible in the 
rough block, and only become apparent 
when the mass ha.s been hewed into some
thing like its required form. These are 

L 

. down the upright B ; D is a second 
cross-arm, united to 
c by a join~, and 
having at its other 
extremity a socket, 
through which a 
needle, ~ can he 
played backward~ 
and forwards. The 
workman wishes tu 
take a point, say, on 
the lobe of the ear . 
He marks a dot 
there with his peu· 

cil, and so arranges his machine thnl 
the end of the needle 'vill just ton<·h tlk 
dot. All the joints of his i.nstrumcut 
are so arranged that by turom~ sc~e~b 
they can Le rentlerecl perfectly ng1d. 

Ha viurr Jlladl:' 

> 

0 • 

them qull C: 
tight, he mo\'t:~ 
his machine h1 

a second gradu· 
ated bar, fixed 
in front of 1t 

second stone 
table, or "sc~l~ 
stone," on which 
the block of 

marble is plaeed: The. scale marked 011 

the second bar IS preciSely the sa.~te 1!.!! 
that on the first, and he placE~s brs ~~~~:~ 
chine at the number corresp~ndlllgdt~t ill 
from which he has r·emoved 1t : ll!l. 1ts '~
no'Y' be obvious that (as all the J010 ushed 
mam unaltered) when the needle .15 P e it 
through the socket to the sarubl di:t~~c ,~ill 
will touch a point on ~he mar e 

00 
the 

exactly correspond wtth the dot much 
modeL The pointer h~"·s away :Ow sees 
of the superfluous matonal a.s he d drills 
that he may remove with. safety, aodle will 
a hole into the block unt1l the nee int 
enter to the reqnired distance. l~80fthe 
beina now found, he m·1.kes a. 0 'th hi~ 
marble at the bottom of the hkle "'~ecood 
pencil, and is then ready tu ta e a 
point. 
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This diagram is made as simple as possible, 

that the principle of the apparatus may be 
more clearly explained, but the reader will 
see that by interposin~' additional lengths 

• 

• 

• 

• 

bust_, it is well to have the head much on a . 
l~ve1 with that of the carver, as he .!tands at 
hiS work i. and the light, as in modelling 
should fau on model and marble alike and 

' somewhat from above. ' 
l between c and D, with JOints which can be 

made to bend in every direction, there will 
be no part of a work of scul,Pture to which 
it will not be possible to brmg the end of 

• 
• Our best-known sculptors, men whose 

hands Q-e always full of commissions and 
whose valuable time is almost wholly taken 
up with modelling, are accust omed to limit 
tlieir work on the marble t o some few 
~stie finishing touches, and such minor 
Improvements on the model as they may find 
practicable at the Inst. By Rnch men the 
!~hour of carving is chiefly left to profcs
Slonal carvers, whose business it is simply 
to render the marble a facsimile of the 

f the needle, E, or to take a. J'Oint. F.very 
l required measurement can thus be 

transferred from model to marble 
with all but mathematical precision. 

So far as we are aware, the point
ing machine was unknown t o the 
RCulptors of classical t imes, and to 
the masters of the R enaissance. Our own 
r;reat portrai~ sculptor, Si~ F ra_ncis Chantrey, 
has the credtt of. perfectmg 1t. Before its 
introduction, measurements had to be taken 
in a primitive manner, with plummet and 
-compasses. It is chiefly used in marble 
work. in which great accuracy is most essen-
tiaJ, but it is sometimes applied to carving 
in soft stone, and in wood. 

I n rough-hewing the marble the workman 
employs the pick rather than the chisel-a 
pointed rather than an edged tool. This 
shells off the waste materia l in large flakes, 
and is less liable to bruise or "stun ., the 
marble beneath than a cutting tool. D, 
Fig. 33, is a small pick. 

D 

• 

B 

• 

The number and frequency of the points 
to be taken de~nd on circumstances. In 
the more important parts, as in the 
face, or where detail abounds, it may -------( 
be desirable that they should not be 

' more than the fraction of an inch from each 
other ; whilst on broad and comparatively 
unimportant surfaces, as, say, about the back, 
it may be sufficient for them to occur at much 
less fre~uent intervalR. But the carver as 

• 

a rule, hkes to have plenty of point~. With 
the dots to guide h1m, the Jl<linter is a ble 
to clear away the superfluous material to 
within, in most parts, t in., or even ~ in., 
of the required surface. In the latter ' part 
of his work he exchange., h is pick~ for chi. els, 
and in thus roughin~-out the hair and some 
other portions he w11l probably use a " cla w 
tool "-that is, a tool w1th a notched edge : o, 
Fig. 33, is an example of a carvt r's claw tool. 
The block of marble when it leaves the 
pointer's hands, and whilst as yet untouched 
tJy the car-
• e r, wi l l 

l gene rally 
• bear a far 
• stronger re
' sem b la n ce 
: to the fi n-• 
! ished work 

than might 
he supposed 
possible. 

~ A t this 
1 t im e b oth 
' model and 

• marble ha ve 
. a curious c 
1 appearance, 

h o w eve r, 
from being 
pitted, so, to 

A 

E 

t ; 
' I 

I ~ 
1 I 

Fig. 32.-Diagn.m to explain 
the Poln"ng l!llad!tne. 

ctuires his work to · be perfectly ·firm; if, 
therefore, the marble is not of sufficient 
size to stand without moving under his 
blows by its own weight, lie fixes it 
with plaster to a. block of stone ; and 
that the d ifferent parts of the work may 
be readily brought under the eye and l1and, 
it is well to have a strong turn-table on 
which to carve, the model being :(>lo.ced on 
a. turn-table beside it. If the obJect be a 

• 

I 

• 

• ! speak, all 
, over with 
! d o t s in 
I blacklea.d, 

-
---~~~ 

those o n 
1 the marble 

being a ll nt 
· the bottom:; 

plaster model. Skilful art-work
men, if not artists, are needed for 
this, and many of those so em
plond in this country are Italians. 
Indeed, it is not an unknown thing 
for English sculptors to send their 
models t<> Italy to be copied in 
marble near the quarr ies. The 
humbler class of sculptors who are 
less full of employment commonly 
do their own carving, and so do 
most amateur sculptors. I ndeed, 

those who follow t he art for pleasure, would 
be to blame if they did not, for there are 
few more pleasing occupations than ca.rvillg 
marble, after all the laborious rough hewing 
has been done by the pointer. · 

The more busy sculptors have their own 
pointing machines, and employ pointers on 
their own premises ; those of less employ
ment place their models in the hands of 
marble masons who point " for the trade." 
I have the ~ces of one of these persons 
before me. H e undertakes to point medal. 
lions a.t from £3 3s. ; busts, at from £6 ; tt) 
these prices the cost of the marble has, of 
course, to be added. 

When the carver begins his \VOrk, follow
ing the pointer, he has no need to trouble 
himself as to the general form or proportions; 
of these the machine has already taken 
care. H e has little more to do than' t o look 
to the due rendering of such forms a.s lie 
between point and point. H is work is thus, 
especially in its earlier stages, wonderfully 
simplified. · As h e works down more nenl'ly 
to the required surface he will, however, find 

that neither 

0 

• e 

the pointer 
nor his ma
chine is 
absolute ly 
infallibl e. 
In a. delicate -
work of art, 
an error of 
but the fif
tie~h part of 
anmch may 
have serious 
results, and 
some of the 
points are 
sure to be a 
little beside 
the ma.rki or 
the h o es 
may p os
sibly have 
been drilled 
scarcely far 
enough, or 

o ( 1 i t t 1 e • Can • Chilel• • o Boriq Jlit • D Small Plok ; B, X, Sculptor's Bammen ; boloo Th Pi&'. 81.- Toola for carving in Marble- A, B, e~ 1 ,.,_ Too' l ·' B ltctiton of OJuMl for ca.n1ng Bott Stone ; I, Section 

a trifle too 
fo.r, and 
must there
fore be ac
cepted. with 
caut1on; ""'· e P, Ohlsel with corners rubbed down; G, Oarvtr I \naY • • 

carver re- or Bea4 of Carver'& Chilel 
• 

-0 

• 
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presently some of them will work out 
altogether ; and as his work approaches 
completion the worker will have to t rust 
less and less to the points and more to his 
eye. 

The more especial tool of the ca rver is the 
chiseL Some of these tools are drawn at A 

and n, Fig. 33. They will be perhapl; some 
8 in. long, and :} in. thick at their middles, 
and will have cutting edges from ~ in. to i in. 
wide. Their beads, instead of having a 
hroad, flat surface like the tools used for 
ca.rving soft stone (a sect ion of one of which 
i:; shown at n, F ig. 33), will have a narrow, 
cup-formed head, such n.s is shown in section 
at I , F ig. 33. This form is given t hat the 
hammer may bite upon it and not slip when 
driving the chisel through the hard material 
which has to be cut. Such tools wiLl cost, 
~y. from 6s. to 9s. per dozen. When bought, 
they will have sharp square corners, as in B, 

}' ig. 33, but at len.st some of them will be 
found more useful if the corners are rubbed 
down and rounded oft' more as in F, Fig. 33. 
Against so hard a material tools soon become 
blunted, aud need frequent grinding or rub
Ling to an edge again. A slab of Yorkshire 
paving-stone with water answers very well, 
and a finish can be given on an ordinary oil
stone. After repeated rubbings they will be
come too thick, or the ends of some may snap 
through the temper being too short. Some 
of the tools will always oe out of order, for 
which reason the carver should scarcely have 
less than a dozen to start with. The dis
abled tools have to be handed over to a 
blacksmith to be drawn out and retempered. 
I t is well to give this mechanic a hint as to 
t he kind and hardness of the stone on which 
they are to be used, that he may t emper 
them accordingly : the ordinary charge for 
drawing out and temperin~ is 6d. per dozen. 

These tools are either dnven with a sculp
tor's hammer or with a dummy. The ham
ruer is shown at E Fig. 33. It has a short 
handle and a thick heavy head of solid steel, 
weighing some two or three pounds. Such 
a hammer costs about 3s. 6d., and for re
facing it 'vhen battered with hard work the 
blacksmith will probably charge 4d. The 
dummy, K Fig. 33, has a handle of much 
the same length, but is not quite so heavy 
in the head. It is chiefiy used for carving 
the hair and similar parts, which, unlike the 
flesh surfaces, · are finished by the chisel. 
The dummy is most frequently made of 
lead, but this is a. little too soft and is soon 
battered out of shape. Zinc is sometimes 
used, but this is full hard. Pewter, which is 
between the t wo in hardness, but more 
expensive, makes an excellent dummy. 
Dummies are bought per pound according 
t o the metal. 

The chisel when in use is held at an 
oblique angle to the surface of the work · 
for if held at too nearly a right angle, ther~ 
would be danger of bruising, or a.s it is 
t echnicall.Y termed, "stunning" the marble. 
·when th1s is done, instead of a sparkling 
surface there will be a dead chalky one and 
in t he final operation of " sanding " mu~h of 
the bruised material will work oui. · 

Another and most valuable tool to the 
marble ~per is ~he drill This is ~fe_as well 
as useful : there IS no danger that 1t w11l stun 
the marble. The occasions on which it can 
be employed are numberless. It can be 
bro?ght into use wherever there is any 
dec1ded hollow or undercuttin" · with it a re 
formed the openings of the e:~ and Cif the 
nostrils the corners of the eyes nnd mouth 
t he hollows between locks of ha ir and fold~ 
of drapery, etc. etc. l •'ig. 34 shows a sculp
tor's drill and the bow for turning it, and 

I 

at c, Fig. 33, one of tho bits for it i:; d rn.wn 
on a. somewhat larger scale. Such a drill, 
with half a dozen bits running up to, say, 
t in. wide, would cost about 25s., whibt the 
bow for driving it (L, Fig. 34) would cost 
some 2s. more. D rill bits, like cl1iseJs, wear 
down with use, and need to be placed occa
sionally in the blacksmith's hands . . 

On the flesh and similar parts, it is not 
the practice of marble carvers to chi::;cl quite 
down to the actual surface. I t is considered 
safer to remove the last film of waste 
material with rasps. 'l'hese· are made and 
sold for the purpose in a vast variety of 
shapes and sizes. In F ig. 35 are drawn three 
rasps to about half the actual size : ?ti is a 
splendid tool for large surfaces ; N and o 
are for small work; M would cost about 
3s. 6d., the others 9d. or l Otl. each. As left 
by the rasps, the surface has of course a 
scratched look, but the scratches can be 
removed with medium and tine sand-paper. 

Some few carvers finish their work 
entirely with sand-paper, holding that by 
so doing they preserve a better colour in 
the marble ; but this is not the usual 
method, nor is it the oue which the writer 
would himself recommend. 'fhe further and 
final process commonly employed is that 
known as "sanding." The worker takes a 
lit t le piece of some soft and even grained 
wood, pine generally, say, of mucli the size 
and shape of a finger (any wood with a 
ribbed, unequal grain is not suitable, as it 
does not wear away re~ularly). This will 
be rounded at the end, out the exact form 
is of lit tle moment, as it will soon wear nnd 
shape itself to fit the surfaces with which it 
is brought in contact. He wets some fine 
washed and sifted sand in a saucer or similar 
vessel, and dipping his st ick into it, works 
it over the surface of t he marble, giving a 
sort of circular motion as he does so, nnd 
taking up fresh sand as often as be requires 
it. 'l'he sand must be free from coarse and 
gritty particles or it will scratch the work. 
The effect of this sanding is to remove the 
chal.kf appearance, and to bring out the 
beautiful sparkling translucent qualities of 
the marble. Afte r a part has been sanded, 
and the sand washed off with a sponge, it 
will often be seen that some scratches still 
remain, and that a local rc-so.nding in places 
will be necessary. The sticks used in this 
process wear away rapidly. 

But there are some parts of the work in 
which a brilliant surface is not desirable, 
and these are not to be t reated in the same 
way. Of these will be the hair, probably 
some parts of the drapery, etc. As to the 
hair, it is usual to leave it a lmost untouched 
from the chisel. It is by continuous strokes 
of the chisel that hair is represented in 
sculpture, these strokes being more sweeping 
or more abrupt as Bowing or crisp hair is 
to be shown. In some placesi indeed, n.s for 
instance j ust at the parting ine, it may be 
desirable to use sand-paper, and even to a 
certain extent to sand- the latter being 
rather done to make the different parts 
harmonise together- but in such cases it 
will generally be better to apply the sand 
not with the stick1 but with a scrubby, hard, 
hog-hair 'brush, wuicb, to a certain extent, 
will have the efi'ect of regular sanding. 

After the work has been otherwise finished, 
it is possible, and indeed probable, that 
some small natural holes may appear in the 
surface, or a point or two may have been 
drilled too deep. These must be stopped. 
There are various substances used as at~ 
ping. Melted borax is held to be a. Jro()d 
and lasting one ; upon Sicilian, for outdoor 
purposes, a mixture of white lead, japanner a 

• 

gold-size, ~ nd turpe.utine makes 11 good 
~nu cnJ ~nog stopplllg ;. for. indoor work 
m s~a t u:u y marble, not_btng 1s more ea.illv 
npphed th!ill sperm~ceti wax, which can he 
squeezed m cold wtth the point of a knife 
~uch holes, if they occur at any specially 
Important part, are an annoyance but far 
worse are the natural di::;colorati~ns, dark 
spots and markings,, which perhaps do not 
develop themselv.es t ill the surface is almost 
rench~d, or possibly do not show till the 
~vor~ 1s sanded. Should one of these occur 
In either of the more delicate features as the 
eye or the ~outh, it may altogether ~hanae 
the exprcss10n. It would seem impossibie 
t<? ~a ,.e any absolute security against th~ 
disfigurements, but the best hope of avoidin~ 
them lies in leaving the choice of the block 
to an experienced mtn ble-mason. 

~Ierely accidental stains and discolom
t ions, which can be remo,ed, are less ven
tious. Brooke's " Monkey Brand u soop 
answers very well for removing ordinary 
diz·t and grease from marble, or a very efli. 
cient mixture may be made by dissolring 
American potash in wnrm water1 and stirring 
in powdered whiting so as to 1orm a 113Ste. 
Th1s has to be painted on the marble. and 
·when \Htshed on· it brings all dirt 'rith il 
As there is a possibility that the caustic 
pota:;h may corrode the face of the marble, 
it is not well to let it remain on too long ; 
a few minutes only will suffice in ordinary. 
but obstinate !'tains need more time. Some 
recommend chloride of lime for ao obstinatt 
stain, but the writer has kuuwu potash left 
on fur twcJYe hours remove every trace of 
stains on which the chloride bad no effect. 
Not uufrequently, and more especially in 
the foul atmosphere of our large to,yns, the 
marble will seem to get thoroughly zmp~g
natcd and di ·coloured throughout mtb 
smoke. This is not easy of removal. ~ut 
something may be done by laying the pt~ 
of marble in water, so that a small porhon 
only may remain abo~·e t~e surface, and on 
this exposed part spnnkling drY, powd~red 
pipe-clay or whiting. The water dm'es 
the colourinoo matter upwards and ilib 
powder absorl>s it. Some say that n bat. 
of wet sand is better than water for tb.i· 
purpose. . · · 1e 

I u connection with camng, it 1~ son · 
times found desirable to polish ccrl liU P3L1~ 
of the marble. Such parts ha' ~ to !t' 

rubbed down perfectly smooth 'nth tt 
and water then with the coarser an 't 

' ( . N l and ,,) ne! finer grit-stones gn ts os. .-( . 
with snake-stone~ and the actual £0h,~ 111i~ 
finally done witn " put~y pow ur. f tLkk 
powder is applied wet Wlth a pad ,?Jerobl~ 
felt glued on wood, ~nd .a. c~~~l to set 
amount of patient rubbl.n~ 15 fc J'ttle "silt 
a good polish. 'fhe ad.dltlon o a tli~b m'on> 
of sorrel " helps to bnngs the po b used 
quickly but this last is a. thing to / and 
with ca~tion. Both the putty ld'~tthest 
felt a~e sold by t~~ tund, hi: mercban~ 
maten a.ls are supplid pedy m~ or stand on 

The small roun es bus~ aad 
wh!ch }t is uau:l to lt:.:ris both tn,rn~ 
wh1ch ~ com~o 1 f:tb Making thiS If 
and poliahed m a e. bl asoo U1a 
rather the work of the mar wiJihoUow ,.a 
the can• . This craftsman the ~ 
the b&ek of the bust, preparebolt, for _. 
and b: it OD wi~ a cop~*: 
1&1. or 1011., marble iocluaed. 

n ... !rtGOfi the "!iueh&" 
U81UD4t!i *' O::::fentcounerl 
:;: '!.':~'~"- But jfi !D~ 
ferred floja tJafl tiJat; potntiJIIII 

D8C81181f• 
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Sculpture existed long before the pointing 
machine, a.nd could go on without 1t. The 
importance of the ma.chine a.s a. sa.ver of time 
is not to be 9uestioned, yet there are those to 
·whom time 1s of less va.lue tha.n money, and 
these can, if they like, work without it. The 
Leginner in marble carving ma.y not be well 
able to spare the few pounds or shillings 
which the pointer would demand, and he 
will get a.s good or better practice by 
working at fitst more from the eye. 
l'robably the majority of first works in 

, _ 1narble are carved without pointing. Such 
1 a matter ns o. medallion ma.y easily be copied 

with accuracy by measurements with the 
r ~om~asses, and on some work of this kind 
f the· ti rst essay will most likely be ma.de. For 

rou~hing out such a. relief, the small pick, 

• 
I 

' • 
I 
I 

D, Fig. 33, wilt be found a. useful tool ; as 
also will the claw tool, a, Fig. 33, when the 
surfa.ce is more nearly approached. 

For ga.ining famiha.rity with the use of 
the tools, nnd with the nature of the 
material, 1t is, perhaps, quite a.s well that 
t he beginner sl10uld make a. first attempt 
without pointin'k. 

UINTS TO W..lTCH WEARERS, 
AMATEURS, AND OTUERS. 

DY RERR SPRINO. 

l :-i my last article I took the opportunity to 
deal with the variations which o.re caused 
in the time-keeping of watches by changes 
of po~ition. Headers of my preceding contri
bution in page 679 of thts Volume will re
member that with an experimental wntch of 
ordinary quality we found in lying on its bnck 
fot· eight hours it gained twenty seconds, but 
when bung up for eight hours it lost ten 
seconds, being a. total vo.rintion of thirty 
seconds. Dy a process described in my last 
paper we contnved to reduce tho error to 
lift.een seconds in eight hours, which, of 
course, wn.s a. long stride in the proper direc· 
tion. But I promised that in this article I 
would endeavour to show how the existing 
error may be still further reduced. Although 
there i::s no great certainty that in the case 
<>f nn ordina.ry commonplace wo.tch a much 
greater degree of accuracy co.n be obto.ined-l 
s till we must make the attempt. What 1 
am about to sa.y is difficult to say with 

. perfect lucidity; moreover, it mo.y be "above 
tho heads" of some of the readers who have 
followed my former contribqtions. But I 
have no doubt that mr, observations on the 
question of "positions 'will be of ''ery great 
service to some of the more advanced readers 
of WoRK; nt any rate, we cannot always be 
in smooth water. With this brief apology~ 
let us jump in media! res. It will be founa 
that the rounding of the jewel holes, the 
" touching up" of the bala.nce pivots, and 
the other little arrangements described in 
No. 94 of WoRK, have not only reduced the 
error in positions from thirty seconds to 
fifteen seconds in eight hours, but have also 
improved the action of the balance, and 
thert}fore added to the time-keeping qua.lities 
t>f the watch generally. Let us assume that 
the variation of fifteen seconds is made u_p 
a.'i follows :-In hanging up, five seconds 
slow ; in lying on its back, ten seconds fast. 
~ ow lot us try to find the remedy. In the 
first placo1 you cnn do a. great deal by 
tnnnipulatmg the hairspring. Bring the 
balance to o. dead stop, and then examine 
how the hairspring stands in the curb-pins. 
Then let the ba.la.nce go on, and observe the 
action of the hairspring in the curb-pins 

• 

until the motion of the balnnce reaches its 
highest point. Now, when the bnlnnce is at 
its highest point (which U reaches when 
lyi~g O!l its bnck), you will see that tl!c ho.ir
sprmg m expandmg presses hnrd agnmst the 
outSide curb-pin : an action which, of course, 
tends to make the watch go fast in lying. 
Therefore, with a suitable instrument move 
the outer curb-pin the least dogr·eo more 
outwards; by this alteration the ho.irspring 
will not press so tigbtl{ when the balance is 
at its highest point o motion (when lying 
down), and the nction in the curb-pins will 
be nearer equal in lying and hanging. It is 
possible tba.t this nlterntion might etfcct n.ll 
the change needed, but ono cannot so.y this 
with certainty. However we bnve by this 
means brought the wntcf1 nenrer to true 
time. The next thing which can be clone 
will tend to diminish the losing rate or tive 
second~ in hanging. 'fnke the W11tdt in 
your hn.nd so that the twelve o'clock be 
uppermost if it be an open fn.cc, nml the 
three o'clock uppermost 1f it he n hunter. 
Then, having your eye in the right direction, 
seize the outer coil of the hairspring. and 
gently bend it in such a way that you throw 
the whole body of the spring slightly in the 
direction of twelve or three o'dock, ns the 
case mny need. 'l'he re:mlt of this is thnt 
when the watch is ho.nging up the tendency 
of the spring, owing to the bencl, will be 
more upwards thn.n previously- it will ex
pand more townrds the twch·o or three 
o'clock. The extra expnnsion upwtu-tl~ will, 
in a. slight degrect Hrt the bnlnnco upwnrdt', 
and therefore liguten the downwnrcl JWC~
sure of the pivots when the watch is hanging 
qp. These two alterations, though they 
can be done in a few rnomcnt.'l, mny mnke 
a. vast improvement in the error. 'l'ho vnrin
tion of fifteen second~ in two positions in 
eight hour~ mn.y now be reduced t l' seven 
a.nd n. half seconds, which, for nrgurn ··nt, we 
will suppostl to be nil in one position-thnt 
is to say, the wo.tch is now goin~ right to 
time tn l1nnging, but is ~till ga.inmg ~c·vcn 
and a. half se('onds in lying down. Now, 
the most sensible thing ·woulcl be lo stop 
a.ny further experiments, but if you wish it 
we will try ono more. Ta.ko the hnlnnco 
cnrefully out of its pln.cc, a.nd with o. rnhy 
file flatten the point of the bottom pi ,·ot the 
least bit in tho world. Yon must not llattcn 
the whole point of the pivot, fl)r thnt wonlll 
make an immense a.ltcrn.tion, and do~tt'I)Y all 
you have so faa· o.ccomplished. 'l'hc f1\intcst 
touch of the ruby file is quite sufl1cicnt. 
You need to ft L~t the point only so much 
tha.t when you exo.mine the end of the pivot 
mth the !!trong glnss you sec merely tho ex
treme part of the dome tow·hcd. lf you 
have no ruby file, use a ~ootl burnisherkscc· 
ing in both co.ses tho.t t ltt~ tint you mo. ·e is 
reo.lly at the extreme point of tlte. point of 
the pivot. This touch of flatness crcntcs n. 
little extra friction when the watch i:3 lying 
down, a.nd cnuses it to ~o slower. There nro 
numerous litt le oxporunents thn.t mny uo 
made in connection with timing in positaon~, 
but I do not think it ndvisa.ble to carry tho 
matter any further thnn I have c~onc. Lf1 
howevor, any of the renders of WoRK fina 
themselves m want of information or in a 
difficulty, I shall be glad, witJ1 the Editor's 
permisston, to answer thei1· inquiries on 
each and every point. I cannot, however, 
close this po.ver without explaining thn.t tho 
above expenment is\ from a scientific point 
of view, comparatively crude. But wo hnvc 
been dealing with an ordinary common
place watch, and have had to make the best 
of a. ba.d case. There are, be it remembered 
other positions in which a good watch ~honlli 

be tested. A first-class instrument,· m• 
with a. special vie\v to accurac7 in l>Ofllll 
must he tried lying down, w1th twelve up. 
with three up, aud with nine up. Then J9U 
'vill observe a watch when at rest in the 
waistcoo.t pocket is neither upright one way 
or the other. 'l'he size of the pocket. the 
weight of the gold cho.in, the sha.pe of the 
body of tho wco.ror, each tends to give the 
'"atch, when in tho pocket, some special 
position, and tlmt may possibly be just the 
one position in which there is a. maximu~ 
of error. I am n.cquainted with some care
ful watch wearers who possess the flne~~t
mtcd watches; but the finest watch haa ita 
faul~. One man ho.s o. wo.tcb whose re.te ia 
ono second in twenty-four hours slow in 
hnnging, and one second fast in twenty-four • 
hotu-s in lying. Now, this wearer iR terriblY 
precise, n.nu i~ greatly disturbed if his watch 
goes out even a few seconds. So be utiliaea 
his kuowlcllgo of its positional variation tG 
keep it very nco.r moon time. If, from one 
cnut>e or other, his wntch begins to take 
n. losing mtc, ho keeps it lying down through . 
the night, anti whenever he bos an Opp<)r· 
tunity, nnd as it gains in lying, he gra.duiilly 
bt·ings the losing rate back to mea.n ~ime, 
and viu 1•ers<t I must caution people 
who hnng tl1oit· watches on a. nail at ni$ht 
thnt tho pmctice is a. bnd one. 'fhe motton 
of tho ba.lnncc of a wn.tch gradually conveys 
itself to the wholo watch, and, as a. reault, I 
ha,·e seen a wntch on a nnil swing .about 
almost like n pendulum. There is a.lso a 
<la.n~cr in watch-ba~ hung over the bed. 
Bnch bagi4 nre u~uully very loosely ma.de, 
nliLl when tho watch i~ put into them it may 
take nil sorts of unexpected J>?Sitions
lt•nning forwanl or hackwn.rdt s1dewa.ys or 
what not. :\. wntch-bn.g over tue bed should 
bo so m:.Hlc that the wntch is always in one 
position. 

AS All.JUST,\UU~ READING DESK. 
DY LAWHENCJ~ S. LITTLE, C.E. 

ALTHOUGH by no menns nn ndvoca.te for the 
who)c.,n.lo •' transmogrifirntion " of all kinds 
of nrtide.c; (and especio.Uy articles of furni
ture) into something elSt', or of the foldiqg 
up and uncomfortably jointing nod hingeing 
that which would look fnr better in ita 
no.turn.l (1) sto.to, and, gt>nerally speaking, 
contriving tho.t 

"Things nro not wbnt t.hoy seem;" 

s•' that n. cupboard becomes a. bedstead, & 
po,·kct-knife an armoury of offensive and 
dcf,.n, ive weapons, a trn.vclling be.g a. canoe. 
etc .• l'IC. ; yet 1 ft'O.nkly admit that it is ex
pedient thn.t considerations of space, etc., 
ovct· which wo ltnve, occ.a.sionally, little or 
no control, should someti~s decid~ thil 
point for us. 

Accepting this dictum, I designed, some 
time ngo, for the use of a scientific society, 
the Adjustnble Rending Desk here illua· 
tr.tted. It wns required to stand on &ll 
ordinary tnblc, or other like support, to give · 
a considemblo range in height, suited to the 
varyin~ altitudes of the speakers a.t the 
soctoty s moetings {which, like the subj&CU .... "1!11 

they discuss nud the length of their com
mnuico.tions, ftuctuo.te considerably), to 
udjusta.ble to vnrying angles, and to be mtl 
ou'ough to resist oven thosa orators 
like some populo.r proo.chers, a.re 
energetic to " ding the stoor oot ri 
pupit." 

It will be observed from the dr&Will 
that the top may be pl&eed at any 

• 
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slope, either hackwarcl or forward1 or horizontal, and, with some simple modtfications (such as making the projecting lower cdse to turn round so ns to pre::ent a plnm rounded edge), a Tery usefu l writing or drawing table may be constructed in the same way. 

Fig. 3. - Inside Elevation: Top raised 
tun height. (Bcale, one-eighth full 
slse.~ 

• 
• 

Very little description is required, the whole working and proportions of the . various parts being seen from the dra.wings. Suffice it to say that all the woodwork is of walnut ; the slides, boxes, and nuts with handles, are of gun metal, and the screwed bolts of iron. It is adjusted in the required position in a moment, and am be raised to a bout 11 inches above its normal .height. The whole arrangement, which is in r~ar 
tL.'!e, haa ginn perfect satisfaction, ana any reader of WoJUC with a turn for cabinet making could, with ordinary care, construct 

H 

nuts H, working on the bolts E, with 
wa~hers, clutch the slides to the standards and fix the top in the desired position. No guide pins are required, and the top is prevented from swinging past the line of front or back by the heel of the slide, which is 

A ROLLER-BLIND L~STAN ~ 
SHUTTER • . TANEOUs 

BY W. E. D. 

EVERYONE who has practi ed 
for any length of time has 

8
felt ~totograpby 

D 

• 

• 

• • 

E 

0 

I 

• • 

Fig. 6.-Clutch Ar
rangement. (Scale, 
one-balf full size.) 

--------

I 

• • - \N --' I 
I 
I 
I 

• 

. -
• 

' ' 
' f ' ! I 
I I 

' ' 

• 

Fig. -1. - Att..l eh
ment or Bo~r,s 
and Slides to To-o. 
Scale, half r::] 

size.) 

an instantaneous shutte.- of some kind ; atul for detective or hand-camera. work it is a • • S'Lne qua non. 
The question then arises what sort of a shutter to use ; and here Jet me say I do not believe there is a "best of all 11 

: one class of shutter is adapted for hand cameras, nnCither for working with a stand ; some will only p,o 
in one position, and others are too obtrustw. and nearly all are very expensive. 

A simple and efficient shutter is ~hown in the article, ''A Home-made Hand C'nm~: r.1. · in WoRK, Vol. If., page 281, but it. t·nBu .. : 

, . . . -- , __ , ..... ,I -- - ~ 

--
~ ~- f ---- --· \ --- --- .. ...-. w ~ --- --- ' --c ~- .~~ - ---- ---- --__ .,.. ... ------ ---

I 
I 
I 
I 
I 
I 

I 
' • • -\<r 
~ -I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' • 
• • I 

I 

~ ,. I 
•• - - · > '-;;;.-~:.:_;;_,;;ij;~;~- ~~~~;,;;.-.i;~t;ll-.11~~)--->, ~ - Fii,i:=iici;me-;~tt~~ ;-,:o:!u.ibii;~;L- (bi;,;nt· 1 

something similar. Needle&8 to say that all the partl moat be carefu1ly fitted. 
The standards A, ! in. thick, are conn~ted ~Y the f~r rails B. Th~ top o, also t m. tbtck. cames the flanged boxes ~, in wllich are bung the slotted slide& D, working 

011 t in. b_olts E,_ ~aving oblong heads (which are .held m pomtlon by the liasps o). The • 

eighth run alae.) . 1 . 
• 

• . 1 · • ucrn · and bestt to' ' rounderl working n~nin"t t.he cndH of tho he used tn an orutnary ~31 ' 1' e working box. The pln.y of the ~:~lid c!-1 cnn he reKU· if you hn.ve u. l~n~ wrtb .. o. :~~ce to Wt)rk lated, iJ neccs.'IDry, hy m enns of acrewR !lporture, 1t . ro1tUl~cs a. ~! rd~ 1 I, or •• go and through the boxes. S11rnc of the pnt·ts n.re 1 111 ; n.mlognm, a sunple dr !·th the lattt.'r, a little too hen.vy, nnd mij.!ht , with nth·nn- return " nuswors very ~''6 "'r rmer "'ben tage, be Jossencd. 'rhi.~ n" the render will but cnnuot Le used wrth. the ~0 be turned readily understand, will give a lighter ap- the whole ~~!x hns sometftmh:1 )iate. After pea.rance to the desk. to tnke n dttlcrent wo.y o t e 1 

• 
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' ' • 
t 

• . 
' 
' 
' 

making eoma of nearly a.ll sorts I settled Now fo. r the way to m- '·e 
1
·t. 

' upon a. blind abutter a.s being the best to y ILK 

nse with both clieees of camera, a.nd which ou Will fir~t ref!Uire some t in. rnnho-
had the further .recommendation of being gany-:-a.n old ctgnr box will answer n.ll pur
ch~ply and e&~~~ly ma.de, ~onsidering its ~sea If Y0 !J n.re inclined to be econon11cnl. 
e.fficlency, a.od th' leut notaced in a. detec- ~ one Pt.ece for the bottom, say r~ in . hy 
t1ve, u 1t can be mad-. to work from behind 3~ m. by ; m., th~n two pieces for the sido.'i, 
the lena,, the lelllt beinl faate.ned to the 00°10

• by 1 !n. by i m. i fasten the 13ide::~ to the 
h te taelf nd .. ,_. ttom With lJCrews, t!O fiJi to he cn~i ly re-

Il ut r 1 • a. wte • utter •liding into rnov~. when you want to inRert tlte roller~· 
thegrooveaoftherilincfrontoftheca.mera. butlttsa.s.well to fix it first, so IU!torret 
. l haa ~tter deecrib;e 1t flrat, eo 'hat the the exact 811e for the mllcrs. 0 

mtttructaons for malnna mav be more euilv y t 
nnderatood. - " " o~ mus no\v prot·urc the brnss lmrrel 

u f · (e) wtth the wa.tch-l!pring in at o. wntch-
.uy ~ errmg to Fig. 1 you will see it maker. s; they have very ofton t~l'cond-hancl 

l•1ob l~ke & sm~ll flat box, with the lens in- t b 
... crted m. the 1mddle of the tW. The size i• ones, Jus a.s t. cy co!lle out of the watch. Do 

1 t b l • b " n?t s et fl: staff ~pnng, or you will find a 
'' )()U 6an. Y 311 m. Y 1 in. orking in!!ide d1fficu lt~ m mnka ug tlw t>hutter slow enough. 
l1etween the two a~ides are rollers, one at thu By opcnmg the box you ,,ill see thnt 0110 

... 

Fi~. 1. rtr. 3. 

FJ&' G . 
Fl~. 4. 

9 
~ : 

on the :-pindlc, pnRS t hiM t ~rou~lt the holt·, n ud 
fat~ten the barrel contntllllll' the tipriu~ t" 
tho roll~r, by solrl.ering two 

0

smnll ptC<'CH <•f 
Lrru!s wtth holes 10 one end to the l.arrcl 
and screwing them with very smnll KCrcw~ 
to the roller (Fig. 21 ;}. • 

Now dr~ve t~o p1ecca of stout wire (rouiHl 
;French nMls wtth the beads off will nnswcr) 
mto each end of the bottom roller, first cut
ting a screw on one (Fig. 2, (1) . 

The next thing is to proviCfe a blind. This 
must be of some material which will not 
all~w the light to penetrate; for mine I used 
o. ptece of a. lady's old waterproof (using o. 
part where it wa.s double}, as being thin, yet 
strong, ~nd impervious to light. Take a . trip 
about 9 10. by 2 in. (or 2! in.}; in the middle 
cut a. hole 1 m. square (Fig. 2, l) ; glue thin 

c 

k 

le t k 

~==:· €P~==~-~~·-~========3 
t Fig. 7. fig-. 2 . 

t PI(. 1.- lbutter 1D Poll\ton on Camera, carrying LenL rtr. 2.-Roller and Bltnd. Ftr. L- Blde of Shnt.ter . I g. t.- Wheel wttb Nicks to hold the 
~ 1Unc1 doW'll. n,. a. - Plate to CAtTy Bpl.D<lle. Ftg. a.-Shape of Bra.aa ror m~tkln.g Winged Nut. Fig. 7 - Spindle, showing Arbor and Hook. 
" llerennoea to Letten 1n all Ftp. - C, Oamera ; 8, Shutter · L, Lena : "• Top Roller : /J, Bottom Roller : r, Tnp Spl.Ddle: tl, Ratchet. Wheel ; r, Barrel 

COD\&Io&nl lpri.D&" ; .f, Plecea to !aat.eD Banel to Roller; g, iOttom Spiudlo: lr , Wheel with Nicks : r, WI.Dge I\ ut; ~·. Bllnd ; I, Openlug lD BUnd fer 
expoaun , m, Catch to hold Ratchet ; n, Tri(iU; o, Bp~; p, Spri.D&" or Catch ; r, Thin Spllnea or Wood ; . ~crewa to futen the Woocl ct.rryi.D&" 
the lAM · 

tnp ancl tho other a.t the bottom U'i(C. 2 
t' ami Id, haviug o. piece of light-proo( india~ 
rubber doth ( l<'ig. ~ k), with o. hole in 
the <'entre to make the expoattre, fa.atened 
by the enda to the rollera 

1
. the top one bat 

· #i~ed tn it a.. wa.tc;h hArre (Fig. 2 e), con
taJ.nin-r a matuprmg, one end of the apring 
netol fa.t to the bt.rreland the other end to 
the apindle (c), which run• through and ia 
ht~.ld ftrm ouiilde h1 a ratchet wheel (d) : 
t ~1.1 la to allow, yoa to wind the spring 
tlghtu, 10 u to make a quicker exposure, 
and to le~ i' dowa apia when noeded, and 
tllua ~eeare different •pecd.. The bottom 
rull~r (I>) baa ita apindle l9) fixed in the wood· 
v!Hs end ha. a thread cut on it, a round 
l"~·• 11f bru• (.\), with two nicb fllr the 
tr11:~1· r (n.) \.() lao}J, OOing KNOWf•cl 011

1 
ftnd 

tt• •trt-d hy a. winged nut ( t) whkh nl o 
111·'14• r for wiod i n~t tho hlind on to the, 
1,. • t•m• mll r. to lldt the ~:~ h u ttcr. 

end of the spring is fastened to the box, nnd 
the other end to a. little pioce of steel, cnllcd 
the arbor. This lllt\Rt be removed, ns ~~ou will 
want to fn~ ten thiA end of the Aprmg to n. 
spindle ; for the Rpindle (c), t.akc a good 
stout new skewer (a knitting needle is bet
ter, but much moro rli llicu lt to work); solder 
on to this, nbout 1 in. from the end, & piece 
of bflo88, a.s nearly the size of the arbOr ns 
~ble, drill a. hole in the rim of the brass, 
aolder & atout pin in, nod bend into the form 
of a hook (Fig. n This goes through the 
hole in the (roe end of the apa ing. 

The next thing is to turn up two rollert1 of 
wood, the Mme clinmeter l\8 the brai'IS barrel, 
and of 1\ lcn~th to juflt work between the 
sidca. sny 2~ in., muiC:ing ono, howevl•r, *in. 
8horter thnn tho 0thcr : this is the top 
oue, nnd nllowl4 for t hl', bm~~ bnrrcl to he 
fo'itNH.:d nn ; mnke n hule thr<ltt~h thiR (the 
top om·), large t•uough for it to work t'rcoly 

nnrrow ~trips of wood, M cane, along the 
top nnd bottom of tho lHrle, f\uite ncross the 
bhnd (Fig. 2, ,., r ) ; this wil not interfere 
with the working, nod will keep the blind 
from puckerin~ when the strain of the 
spring is on. l• nsten an end to ench of the 
rollers[ using glue noel very smnll tack ; be 
caro(u that tho tacks are not so long R8 to 
reach into the middle of the top roller, and 
thus touch the spindle, and prevent it work
ing_eMily. 

1'he rollers o.ro now ready to pru:;s through 
t hlltJidea. Mark the side at a. proper di$tnnce 
from tho bottom, so that when the spindle 
is pn11sed through, a.nrl tbo blind wounll 
npon. the ruller, it will just clell.l' the bot tom 
of the l'hnttor. 

~·our smn.ll bt'llS!~ bearings must now bo 
mnrlo, like ~'ig. 1\ nnd screwed on the insitle 
of the side."~, fur tlte Apindles to work npon. 

Ulue o. piece of velvet round the hole in 
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the bottom of the shutter; the blind will 
pass close over this, nnd so make it light
t ight and secure. 

We can now wind t he blind on to either 
roller, but it will not come back of its own 
acco.rd- this is beq,1.use the top spind le goes 
J"ound with the roller ; it m ust be made fast 
before the spring can act. Square the end of 
the spind le, and make a. ratchet wheel (d, 
Fig. 3) by cutting notches in a. round piece 
.of brass (it does not matter if it is not cut 
-exactly true ; all that is needed is that when 
-the spring is wound up, it shall be held in 
that position) ; make a. Rquare bole in it to 
"fit t ightly on the spindle, and pass a pin 
t hrough to prevent it coming off; n. brass 
catch with a. spring (Fig. 3, m and p ) will 
keep it fast, and yet n.llow it to be wound 
·up tighter when a. shorter exposure is 
wanted. 

The bottom roller must now be finished ; a. 
thread hn.s already been cut upon one end of 
the spindle. Make a round piece of brass, 
.and tap the centre to screw on the spindle 
( Fig. 4). When you have done this, wind the 
b lind halfway on the bottom roller, so that 
the hole in the blind corresponds with the 
hole in the wood, mark t he brass, and cut a 
nick so that the trigger may keep it in that 
posit ion to allow the lens to be open for 
focussing ; then wind the blind to its full 
extent, quite covering the lens, and make 
another nick ; a winged nut is needed to lock 
this and keep it in its p lace, and also to 
wind UJ? the blind to set the shutter (i, Figs. 
2 and 3). Cut out of brasR a piece the shape 
-of Fi~. 6, turn up the ends at r ight angles 
(this lS like the winged nut on L ancaster's 
tripods}, and tap t be middle hole. 

A trigger, the shape sho,vn at n, F ig. 3, 
-completes the bra.sswork, and a weak spiral 
spring made out of n. thin piece of brass or 
.steel wire (o, Fi~. 3), or a r ubber band, 
fastened to the tngger, makes it engage in 
t he notches. 

You must now decide where you will 
place the shutter: if on t he hood of the lens 
1tself, the back of the shutter has a piece of 
-cork glued on, with a bole in it to fit the 
h ood tightly, and the front and ends are 
boxed in with thin mahogany; but I prefer 
to use it as shown in F ig. 1-viz., im
mediately behind the lens. In this position I 
always thiTTk there is not so much danger of 
.any Tibration, and for detective work it is 
more out of the way, and not so noticeable ; 
if you choose the latter p lan, cut a piece of 
wood t o carry the lens, let it down between 
t he t wo sides as near to the blind as you can 
'vithout preventin~ it working, and fasten 
with screws (s, F 1g. 3) then enclose the 
-ends a nd the rest of the front with thin 
mahogany ; but before fina lly fixing, black 
all the inside with dead black ; varnish or 
French polish the outside, and the shutter is 
finish eeL 

The blind is fi rst wound on the top roller 
as far ns it will go, and the ra tchet fixed by 
the catch ; now when the blind is wound on 
t o the bottom by meantt of the winged nut, 
the spring in the brass barrel is tightened, 
and when the trigger is released, it causes it 
to rapidly resume its place on the top, and 
the picture ia taken when the openings coin
cide ; to make it work faster, give two or 
three turns with a watch key j tt'> t as you 
would wind a watch up, t he top spindle 
being squared for that purpo'le. 

'!'he sizes given a ro fur a Wray ~ R R. 
lens with 11 in. hood ; if fo r a "lru·gcr or 
smaller one, vary accordingly. 

Some, perhaps, may not bo o.11e to make 
their own brasswork, or would prefer tlto 
better-looking articles made byprolessionals; 

these I would advise to write to Messrs. 
Watkinson & L onsda le, N ew Brigga.te, 
L eeds, who advertise in WORK, n.nd who 
have bad experience in making shutters : 
I have their permission to say thnt they will 
u ndertake for tbe readers of ' VORK nny 
a.r ticle in b rasswork if proper s izes and 
d rawings are sent, which latter can be copied 
from the i llustrations to th is nt·ticle. I n.m 
sure that those who send for brasswork will 
be well satisfied with what they get. 

OUR GUIDE TO GOOD TIIINGS. 

• • • Patentees, 71Utn1VItoturcrs, and dealers generally are re· 
q!ltsted. to una prospect11ses, bills, etc., of their speciali.· 
ties i'lll too'ls, mru:hi11ery, and 1uorksho71 aJ!pUancts to the 
Editor of Won~r for notice i n "Onr Uuide to Goocl 
Thi-n.gs." It is desi rable that spccimem slto11~d be sent 

· for examination. and u stinu in all cases wllcn this can be 
doM without i1.convenicnce. Specimens thus receit·cd 
will be r chmced at the ea1·lfest opportunity. It 1nu.<t be 
under!tood. that evcrytllinu tuhich is 'lloticccl, is noticed 
on its merits Ollly, and that, a.s it is i1~ tl1 c power of any· 
one tuh~ hns a tlstful article for sale to obtai1~ 'IIICiltiol~ 
of it ia th is department of WO RI\ tuithottt cJ1nrgc, the 
notices git'tl~ 2Xlrtakc in no tDtiY of t/1~ nature of ac.lvcr
tisements. 

118.-llixoNALL' s Do~t'ESTIC GAs REGULATOR. 

Un. J OR.'\"' l\1AXGNALL, 40, Stavcley Street, H ar 
purhey, :Manchester, writes : - "Taking ad
vantage of your public invitation in • Guide 

u~ilised, and, as n rnnltor 
gtst er of tho quantitv o[ coul'liO, a hi h 
To correct this n d d. l~llSacu through tl g Gt ~. 
1 ° o I \"Or th liJ tn~V-r 
ow~r press~uo at which tb 0 gas nt nn lllliftnn; 

gas m relatton to the as o utmost cconolll 
the special function of a consumed is lleeurJ ~I . 
a sketch, should ou gn.a govomor. 1 e • u 
notice of it " ~ pro!er to ilhushuto ncl~ 
"Domesti G R o quesbon is, Uow d YOQr 

. c as egulator " net wh Oes Ill~ 
p~cttcnl test ?. At present, 1 do n en )>ul to 1 
eXlsts, except 10 design and ot gathor llJ 1 
utility lies altogether 'in i' 

08 th~ Proof o! 1t1 
r esults obtained tborefrom ta tc_sb~g and t~ 
must be loft until it has beo~ anJthmg furtbr-r 
a'?l glad, however, that Mr. M~a~ull~ lried .. l 
himself of my request to ~ avatk.l 
criticism in the pages of Won!co\ ~ottco. Rll.d 

attention to it, but manifestly r" nvo calle-} 
·t il I ' , cannot cr'l' · 
1. unt have had nn opportunity . f ·''~ 
either personally, or bv somebod' o ~estmg 11, 
duly qualified to do so. · Y e o Who i.1 

119.- T liB "GEM" PonTADLE SAw. 

. I n pnge 50G of this Volume 1 described a foli 
mg saw known as " Stnnlov•8 Portablo . , 1· h t .:t!. t J • aw. 

ave now o u.u·cc tho altonlion of my read 
to nnothe: to?l of tho s.ame class, which is mu~ 
stronger m 1~s make, erunly twisted up in th~ 

· form of a eo~ 1, and very muclt chcajltlr. ThU 
saw appears hkely to be of the utmost vnluo t 
all t hose who have occasion to Ube 11 ~I\\" ~ 
woods, forests, etc., as, o"; ng to its porlability 

Fig. 2.- The " Gem" Portable Saw. 

2 2 

< • IN • • 

Fig. 1.-Mangnall's Domestic Gas Regulator. Fig. 3.-Diagram showing construction of Saw. 

to Good T hings,' I submit for your criticism and extraordinary flexibility, it can bo brought 
and n otice a. Gas Governor which I have de- into action in many places and for many pur· 
signed for Mr. J ohn Pollitt, engineer, 43, L ower poses in and for which an ordinnry saw coul_d 
M osley S treet , :hlanchester, who is tho manu- not be conveniently worked. To sun-cyo~. ~~~~~· 
facturer of them. I t consists of an ordinary grants, miners, engineers, etc., its com\_ctt'{ 
valve cock, the valve of which is automatically will r ender it preferable to any other d,~ ~ 
r elated t o i ts seat by i ts connection with a. cor- saw For felling trees it will be foun (I ' 

. 1 b "ts \1 they cnn be cut 
rugated metallic diaphragm, upon which the most serviceab e, as, Y 1 81 '.d f the ;..1W 

r r essure acts, causing the valve to open or close, level with the groun~.. Some 1
. ~a 0 int~ a 

a .:cording t o the pressure exercised upon it by itself and its adaptab1bty for cOJhnJ ;%111 F; .. 
th e gas, and thus regulating t he supply. I n very small compass may be gnth?o is cleaJ'~ 
principle it is identical with t h at used in the 2. Its peculiarity of c~~s~c-~~000 suen thAt 
construction of the aneroid barometer and shown in Fig. 3, ~roh~ wf~ \u~ vt'lrr much like 
Schaffer's S team Ga uge, both of which have the saw-teeth, whtc m 011~ f hnnlcnud ~tt!lll 
withstood the t est of t he last thirty years. In those of a rip-~nw, are mn~ 0t1°roes nnd tthJ 11~t 

· "t ·s 1 tt" 1· t with in the r each plat es, n ot ched m t wos nnt 
1 

r' th" stw tll 
pnce 1 1 very ow, pu tng . t o.,.ether t hroughout the longtht oth Il,1tltcs ~ 
of all gas consumers, however small, the prtces o . 'l' l 6 two· e1• 

ranging from 5s. 9d. for a t in., or six-light regulnr nlternntiOn. 1 t 1 111gthway~,M 
supply, to 15&. for 1 in. supply, or forty lights, riveted t o long narrow plutcs j0 

/ tlll·~o pl.tWS 

t l . t d" t . b . 1 • t 1 shown nnd t hrough enc:h en (\ 1·1lt!~ tL ~~ 
le tn erme ta e stzes elDg u ln., or wo ve and e~ch end of tho throo-tceth. ~ 't "" whiuh 

l il{hts, 7e. 6d. , and fin., or twenty-four ligh ts, . 1 f 9 n J l•lll 
lis. 3d. each. Erratlo gas bills being so common, rivet is p lncod, wine 1 01;f.~1, I\IIW is Wt'l'kl'll ~ 
a. fe w remarks ma.y n ot Le deemed out of place, the aclj11cent plutm~ t urn. · ntlnt C<ll'h t'll 

as thoro nro some who tbinlc checking the gas cross handles s1ipp••d into t'lliA'lf, 
0 kiu~. lt•lllff 

brfore it enters the meter has o. special mel'it. The hnndlcs nro withdt'll wn f(l~ 1J~~s {11r cuttti\IC 
T his is erroneous, as the meter ca,.,lot rocorcl any muy be usod instc·Hd (If ~hll h .l.~ 'j'M s>" 11 

consumption unless thero is o. pns81\ge of gas branches of troes out of rlln~ i1t Jl is ~ 
through it, and all motors are oompollod to pEU!Il 3 f t. 6 in . long, un•l 1 lh. i ~ "'0~t Hr~~thN'll), ~ , 
a Govemmont to11t and be et~mpcd lUI correct by o. F r!'nuh fir m ( 1\lt~KIII'S. 1 011C Mt·stl~ 1,,,,,.·.b~ 
roll'itttore hoforo thoy o.ro allowed by law to Le is euppliod 11t Ps., po.~t 111ro~, \v' (l. Wht>" 1' •. : ., 1 u ao•• D i.-..h H tl w•nl, . Ill "" 
fixocl. 'l'ho cntUie gone rally liua in the gas eo m· am ••:>~>JI, • <' 0 d . · votl (a'tlll\ thl.l oe• lirA'\~ 
pnnie11 supplying g1111 (whloh they are compollod advantnges to bu 011 na llt!niU""hil• ~ 
to c.lo t o lllout n fluotuntlng demand) at much IILLW al'e considered, lt "VI\t'lt gM of blJ~ .... 
h ighor prc:llliurn t hun it ia ooonomioal to burn it. thl\t it luut nt• ~ \lflt•n t 1'

011 
icll.ll a1111uW _.... 

'J'h itt noceHfllu·ily f or ou11 the gna through tho. OC(\tdly slngult~r ib•l~ \; 11,h· ttl \"~ 
l111r nor11 wi t hout giving a uorre&pondlng {J).anaae •urptetl it.oU ,~~~t !uaer h• ~".it"~ 
of ligh t, nud, non11uqu••nLly, a (l'Ct,tet tluw of f1a,1 otJ.-Jb. F~noe .an"' 11 . 'M ,_~~ 
p11HIIl·!l I hrough the burm•rl than iJ oft\OIQlly r ' ' 

•• 
• 
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1 SUOP: · 
• t .A CoRN m I'OR Tu os~~: wuo w .uiT TO TALK IT. 

• 

·~ •. • }11 t-on.,I'QIItiiC't of tilt (lf'tnt prt4/tUTt ttpo1' the 
"Sho}J" column., o/ \Vnmc, contt·ibutors are 
r eqvc.•ltd to be Ul' l't/ and conci$C in. allfv.turt. 
question.s and rcpliu. 

1 1ft ""'"""""q any qf tlt4 "QuulloM I'Ubmlttftf lo Qlrr,. 
f l01111flll&," or in ra/cJTing to oftyllliTif l llallltu IJpptared 
ill "Shop," 1Vrltcr1 nr~ f't'JIItllrd to ~r:r to lht """'ber 
RIW JW I•/t nf 11 11 1111ttr Cl( WORK in w/lkh I.Ae IVb/«l "ndtr 
01111i•tnut•o" "I'J'tflrtd, tutd to f(11e I.Ae II«Jdl11fl of lA• 
IJQra(/ruJ.h ''' _.ll1cll rcftrtftU u 11uzde, IJM UU htUiiJU 
""'' 1.taa ttJ r"ldf nct, or tM nom..U·plii!M, qf till tcrlttr 
by u•llo•ll lltll qur4H 01l has bt~H. tuk«t or to _./lo"' G nply 
1uu bm~ a/rroclv gh:m. .A~Wwer• grn•nol b• glwll to 
VIIC'<I ICIIII u•hidL do 1101 ~lr Oil .vb}tcLI that fairly QOVIC 

wltllln lAc ICUJIC of llte ltagtUIM. 

' 

r.-Lp;'J"TERS JI'JlO~ ConnR8PO!'mKNT8. 

Frett.ln~ BlUijo.-H. IJ. H . IS!mtlcr· Oak) writea 
1 (niCflUI' IItc tu J . G \\'. ( Lomlo11, N. IV.) (see P61CO 

~ .\.'Cl. Vol. I 1.) :-" Jt ro11 will refer to my leLter in 
•, W ORl£ for Octooor 1 'tll, rou will see I roferred 
i CO ]<', 11. (.SI real ham), a 11d DO~ to )'OU at alL 

J. 0. 'V.'s &yti tem b quit.o correct, and I havo 
r t•o·lreltcd several IJnnjos !or friends In tho same 
' way. I nl:10 made a tool ot two mahogany strips 
, wltb ncculc points at c nda, with a pin or pivot at. 
l the first didsJon 011 one end. tho whole being 
1 ano.rkerl In nineteen equal tllvleions. 1 Hod the 
, eaalcsL way Is lo u:.u '~ sliuc·rulo, which gives the 
I CXAOt dis tunco IO ReL the COnl, )IISSCS tor each fret, 

I Instead of continul11g to lra,·e the compnssea step 

I 
by step up t hc n 11.:rr·l10o.rd till the exnct eighteenth 
le found . 1 sho111<1 hn,·e an id, • Grand Concert,' 

I which 1::1 thc ono 1 po::~scss; the vellum Js 12 in. by 
12l in. O\' Cr n 11." 

Bent Unnd Saw .-A. R . (.'1corritr} writes:
.. 'l' be folio\\"'"' may bo useful LO curpcntora and 
others who hnvc un nmount of work to do with tbo 
band snw. \\'hen n saw grts hcnt, the carpenter 
orLon tnkea n ulnck ot wood tuul places Uu;~ saw on 
the end grain nnd t rlcs to straighten it. with hJa 

. bommcr, but, to his nstonishmc nt, mnkes lt worse 
than before. 'l'ho mletuke is thnt. ho goes tbo wrong 
wny to worJ.. . lnstt•nd of a blor k. ho ahould luwo 
Jllnccll the saw 011 on llll\'il, and hn\'O hnmmcred it 
wllh o rro"S·fnN·•l hnmm('r, us indicated by mnrka 
In the unllt·x.•cl sketc h (l•'•g. 11. 'l'h,•u hi' should turn 
thcsnwunll humruc r ou thc olber ,. idc Ulll n . towo.rd 

auro that letters auoh. as youra are always welcome. 
- D. D. 

Magto Lantern And Transparenolea.-MAoto 
LANT!o:tlN.-1 will shortly place In the .Editor's 
hand a brief paper on the lantern su1ijcct t or hla 
approval. \Vith refe rence to tmnsparcncles tor the 
lnntern, U :r.r. 1 ... wil! turn lo pogo 812, Vol. I. o f 
\V on.-, he w11l 6ntl hut nccd m et . as l ho.Yo lbc•·o 
described tile method usuaUy adopled by tho pro
!easion.-o. D. 

Cryatolenm PalntlDg.-W. A. Jl. (Slockport) 
writoa :-•· What i11 the ad\'antatfe ot hn\'inJC two 
glasaca to pal11t on l I bavo a ,fr1cnd who pal111a a 
lltUe himself, nntl he aasurea me that. 0110 is eqnnlly 
as good na ll\'0, I have noticed LbaL thecrys\oleum 
paintings on lhe window of an artist's shop •n,·e a 
glasey nppcaruncc, "bile those ot my friend's hn\'C 
not." \V . .A . H . euppliC4 the answer to his own 
quesllon. If one glllbll does M well as two, then 
why does not his f riend's work look 1\8 well. l L Is 
needless to wn.ste 11pneo in gh·ing rcMOna wby one 
g llltla Is not so Wt>ll 118 t wo, T he fact Is clcar to all 
who ha,·o tried thnt there ls n dilferon<'o in fn,·om· 
of two ).!I asset~. It 'V. A . H .'s friend Is plcnsccl with 
his work. there l.s no renson why he shoulcl not. 
pW'8uo tbo course indicated. .Hut thut. ho cnn 
produce tbe same sort and delicate effects is 
.lmpoaalblo. By using two glasses the body nr 
opaquo ooloura show through and blend with I he 
transparent coloura on t.ho front. This, I think, of 
ILaelt will consUlut.o much of th\l charm of the 
picture. I have worked with two gl1111scs, nnd 
know the result. I have not tried ono glass, and 
ahould never think ot producing good work by 
this mean a. -0. B. 

Phonograph.-E. D. (Rot~stord.-Hue yoo two 
diapbragma. or only ont'. on your Ins trument l I n 
Edison'a there arc two dlaphrugms unll two points, 
the ono gouge·Rhapod and the othe r fine. but blunt, 
somewhat. bo.ll-shoped. 'fho composition or Kdi· 
aon's cyUndera are equal parts or olea to and at enrnte 
or lead{ with sufficient gum dammar to bordcn it. 
You m ght also try a compound of pnrallln·wnx 
and finely precipatatod chalk. Your springs mny bo 
too strong, causing the needle to bear too much 
upon the cyllndor. Try these llod.:es. und r01101't If 
Lbo results o.ro better. 'l'ho phonograph Is surh a 
delicate piece or mechanism that lt I~ dilllcult to 
get the best reaults at. all times.-,V, D. 

:Zleotrto AJarum.-W . P. S. (SOlttlttc•twk Rrlt1(1c 
Road).-I cannot undc•·tnko to 1\L up on ciN' lrlc 
a la rum, but it you like to gh·c me mot'C portic ulul'l! 
concerning r our clock, I shnll he ,::-larl to help you 

through "Shop''-L. P. t.,;. 

. · .. ~· .-.~ . ..:~: .. :~,1..~ ..... ;~~ y.: 

Cyltndor.-A RE,\ DEn.- },or 
sln~lo cylinder, uiJout 7 in., 
douiJio ubonl 4 ~ In., boiler 14 in. 
or 15 In. diameter. speed Pl' r · 
baps four to 11 \ ' C miles an 
hour, nccordiug to buUti.- J. 

• 

l'ig. 1. 
'~...X:~~· " . ,, . 

" ,. 

0 

Graph.- W . J . T . (lt/i/n . 
thor;pc}.-The &Jlecimen >·ou 
sent\ h as ecrlnlnly ngL been 
prinLcd on any or the gclntiuo 
or graph nrrongcments. l t 
hns apparently IJecn pt·ouuced 
by menns of the C)'Ciostylc, ot· 
some ' 'cry similar appliance. 
1 believe these nro all co\'Crcrl 
by patent a so that you would 
not boat Ubert>• to make willl · 
out. urrnngc monts with tho 
proprletora. Jn nny case, 
unless you arc prepared to lny 
down plant aud incur con· 
slderable expense, it. would FJg. 2. 

the beet nnd point. tnkinl{ cnro not to strike nry 
hea''Y bi0\\ 8, o r he willnll\ko the anw auaolcu tool. 
I would hkc> to ndu thnL In mr reply to S AWYER I No. 
87, patJo OOSI. in reference to hammering twisted 
circular sn w, rho hnmrncr mnrka should bo aa 
ehown in the annexed flkelch ( l<'lg. 2),'and not in Uto 
position a.s given In the abo,·e number. SAWYER 

will please pardon we for not co1·recLing mistake 
before:· . • , 
ll.-QU&STIONS ANSWERED B\' EDITOR AND STAFII'. 

PoUshlng.- 'l'. n. (Plvmou th). - I am not 
acquainted "ilh the minutiro ot the German 
methods oC }trench polishing, but in lho main t.he 
processes nrc much tho snmo as ours. I quite 
attreo with you llll\t tho pollah on tbo German 
ptano, et.c., looks well at. tir.::t. iC you like even better 
than good english \\ ork, buL have you compared 
t he durabilit>· of the t.wo1 I think you will find 
that the forctgn work In this respect Is notln it, at 
least. that is my experie nce. and 1 know the Jnstru· 
rueot.s mado br the tlrms rou name very well. The 
uae of whiLing ll! a llller is br no mcana new in 
fact, it is one which I alwars recontmend In prefer. 
ence to those which Are largely composed of t.aJlow. 
I do not know what to say nbout the use of aulphurio 
acid iu cotl,junolion wlt.h whiling, but I must say 
I am not. ta\'ournbly impressed with the idea. 
Posslbl}' l may bave mistaken your meaning, aa 
J'Our description of tho {ll'OCCSS told you by your 
German friend la rather mvol,·cd . .As you say bo 
was a tnner, nnd did not. profess to kno w much 
about polishing, I an1 clrlvcn to the conclusion that 
f& ha.s mlelt:d rou-doubtless, un.intentlonnlly-in 
n la e~pl~natton of the process. I tancy that the 
Lhln liq111d which Is a transparent polish, but. la not 
ordlnRry white poli~h. must be .. glue ," Qlnd you 
tlAcl WotUt an assawce to you, and r ou may bo 

0 

be impossible tor rou to utuke 
118 cheaply as rou can buy. 

'Vhen things are made in largo quantilil'S thcr c11n 
be solei, even aflcr allowing for Ute neccssury prollts 
of middle men, Cor less than lt would cost to mnko 
only ono or two by an amateur. lC rou want to get 
one, apply to nny good stationer in any lnrge town, 
o r to ,V. J . Rlc bardaon & Cc., 12 and U, Queen 
Victoria Street, London, E. C.-D. A . 

Ploture -l'rame Making . -1\1:\'Tno r.:mtO\"O. 
The firm you refer to 118 ad\'erUsing In our columns 
Is or undoubted repute. It tbe communicnlio n:. you 
addresacd to the firm In question w cro like 1 hr ,1110 
you aent he re, it l.s little wonder that you hu \' C 

received no replies. You ahould put your full nnull'. 
address. and date, on every letter you write. On the 
one to ua there is neiLbor na n1e, nddrciiS, or date. 

EuUy Made Lat.he.- 'l'unNER.-Why not send 
this through." Shop'' for the benefit ot nU readers 
Of WORK'l 

Chip Carvtng.-H. T. W. D. (Trtat Bromw1'ch}. 
-'l'be tlrat. article on the abo,·e subject apponrcd In 
WoRK. No.IH, and the numbor can be had from lhe 
publiahera, ~16681'8. Cassell & eo .• ]ilOSt (reo tor Ud. 

Book on Eloctro-Motora.- W. G. (Ji'almouth).
You may learn much by reading a llttlo book by 
Me88J'8. Whlttaker and Co., 2. Whlto Hart Street, 
Paternoater R ow, London, E .C. 'l'hia treats of 
amall elect.rcrruotons, and shows how they o.ro made I 
and oaed. The price is, I think, 28. Gci.-G. E . B. 

Screwa.-A. H. (So'Uthport}.-~xternal acrews 
are cleaned more euUy than Internal ones. I t. is not. 
considered difficult to chase aerewa by hand, !:Jut it 
requiree practice, nnd a single object lesson will do 
you m ore aervlce than a long do9cription. Tho best. 
material to p ractise on is a piece of box or other 
bard cloae·Jn'alned wood. The chasing tool is held 
barely t~ucblng the rest, In order that there shall bo 
perfect freedom.ot manipulation. 'l'be lathe being 

Rlowly re-rolved, the tool I, mndo to traYerse the 
blnnk onco or twice iu a Rli!(htly cun·cd direction 
before commeuclnK tbo cutlluJC. In order to .get the 
strike or p itch of t.he BCrew. 'l'hen tbe Orsl cut is 
made : n mero scratch on the surface. 'l'bls Is nCter· 
wards deepened, nnd 011ished by successive move· 
ment11 ot the tool. After the flrsL cut there Is Uule 
di tllculty, the path or U10 tlcC)Ielllng cuts lle lng 
guided br the first. 'l'ho pnly diOiculty then is to 
cntch tbc thrt>ada right wrlh the tool. The tool ~ 
slightly t ill cd on the rest, to s tand rudlnlly with tbe 
wot·k. It in 11 trlklng the scrrutlons or Lh<' t uol rlo 
not correspond cxncllr at the terml11ntion of n llinglo 
re,·oluliou, tho screw IJccomcs wa\'y or d•·unk, u.nd 
ill usclcss.- J. 

Sprlngs.-J. H. B. (IJristol).-You do not say 
what kllld of aprhlb'1l- lhc•·e ore !>c,·crul k10dsl 
10111<' or which IIIL\' tl nlrendy IJcen noted i n" ~hop.' 
Hcfl•r to the l 11de.x ot Vol. I. ot \\'onK, price ono 
)lCilll)'. - .). 

Pattern Drawtnga.-J. S. (Ba1·11cl).- Why not. 
ad vcrti, e iu \\' um~ 1-J. 

A p prcntlco.- Jo'. Y . IManr llcstrr).- Tt is not clenr 
wh<'lhl' l' you Wllllt 1\ fulllll'COUDL Of C\'l~ rylhllll{ JICI'· 

tninin..: to apprc nllt•!•,.hlp or lllt'rcly ho w to !{CL yo ur · 
self bou11d. J'o gh c tho former Is. or coun;c. ou t of 
t bo qneslion: and i11 l'Cgnrd le tbo lultcr, it may be 
sa id 1 hut you mul'l llrsL urrnngo wltb some employer 
who mny bo wlllin(.t to tnko you on the g~ncrnl 
lcrma. The custom of the trudoon which you mtend 
to en ter w1ll vro iJubly rc~rulute these to a certain 
extent.- )}. D. 

Polishing Or~~-Jl. C. T. (Du,lwich}.-Poe· 
siiJiy simply vnrni,..Jung your orgnn m•KhL Improve 
ii.J! uppcui'UIICe sullll'icntly to &UIL you. AS it bns 
been vuintcd, it will he qulto beyond :rour power to 
cbonlse it In the way J)lauos and otl1e r things aro 
done. The ncnrcsL approach you can get to n good 
smoothly polished blnck aurfnce will be by repaint. 
i111-: carefully with ot·dlnnrr pnint, rubbing down 
afte r each coat Is d ry "lth lino cmcry.powder, 
ancl Onallr '\'arnic;bing. Unless ull this bel very 
cnrcfnlly nntl skilrully done. aa good or better 
r cs ults will (lrobnbly be got. by simply usln~e one or 
other of the eruuuel pnlnll:l, such as AsplnnJI's or tho 
Fonl·how cnnmcl. liold cl<•coratJon will look very 
well If In moucrutiou nntl properly donc.-D. D . 

Chair Seata.-DRITA~~IA.-Thcso are obtaln
nblc from J. c.;. Plimpton S: c.;o., GS, Victoria Street, 
) .in•t·pool, o•· from nlmos L on:y good wbolesnlo 
f•n·nlturc fnctor. J'l'ices \'ut·y, aud must be o.rrauged 
with \'eJulor. - D. D. 

Black Surfaoo.-OnmMA=-TF:L.-J npan black is 
not. bllllnble for your O\'ermantcl If j ' OU have any 
rc~tnrcl for lH nppearunce, though of course you 
muy use it.. 'J'he best wny will bo to l<' rench polls h. 
Fit·st s tuin the job black. and then polish in the 
us unl way, using black J>Ollsh. This can ensilr be 
mnde by mixing ordinar)" poUsh with ,:tns·black • 
Poli11h tho whole of thu job: ne,·cr nuud tho placea 
whkh you intend to,::ild, o.s the ulnrk will not show 
throu~h the ROid. Whon U1e polhshlng Is finished 
it will be lime enough to attend to the gilding. 
This you oughL LOdo '' ith reul gold·lcaf if you want 
it t.o Ins t. lJo not polish over the gilding. None ot 
lho ~tillling powders or bronze pt~inl.s k eep their 
colour cqunl to gold, though some or them are 
tole rniJir durnblo, espccinll)· it they arc protected 
from the ac tion of the uunospbcre by a cout o r 
vnrnlsb.- D. D. · 

Grandfather Clocka.-l\t. L . (Rochdale).-For 
grnndfntllcr clock movements and dials, try Potts 
nntl l:lons Lecda: GillcU.lllnnd &. Co., Croydon: or J . 
S mith, clerk en well. or Et'ans,IJirmiugham- t.haLia, 
for new work. U old works. try nt.anlcs or auc tions, 
where they moy often be picked up cheap. H you 
mean whcl'ls or pnrts now, or for r cpalra. try J. 
.i\J nycs, 05, Hed Lion Street\ Clcrkenwcll, J£.0., who 
mnkcs a speciality of whec culllng.-A. ll. C. 

Quarter·H.P. Stenm Englne .- " r· M . CH inn· 
llnml - 'l'ho dhnens io11s of the engine rou ask for 
nrc: cylinder, 21n. diameter, 41 in. stroke. tly-wbcel, 
l tl in. diameter/ speed 120 revolutions, presaure 60 
lbs per aqunro n. The boiler I have not dealt with 
and searccly think any but n boiler.roaker should 
un<lcrtnkc to make it; it. should be at leaat. half. 
h .p. You will require a good lathe to make the 
engine, snr a 6 ln. sliding and acrew·cutting lnthe; 
ond it you want something to go on with, you 
mlghL be going on with the boiler. or getting your 
workshop and tools in order . I think Uto almplest 
ntul cheapest war to mnnoge the boiler would be to 
luwc a cylindrica l boiler sot in bricks In a nreplaoo, 
1 bo tlre·sto,·c being tnkcn out: this w ould to.ke e. 
good while to geL up stenm-pcrhapa fifty minutes ; 
another wny would bo to hal'o a almplo ' ' erUcru 
boiler which would be low enough to stand under 
the chimney : this m ight mise steam in thirty 
minutes, and n single crosls-tubo would make it 
quicker and adrl to 1ts c lllcicney. I would rather 
some other contributor should t.uko up tbo boUu.
F . .A. M. 

Carpc ntcrlng Clas eoe. - TIIISDE. - For par
Uculai'S ns lo Clll'pcntry clnss ('S oppll to th& 
Sccre U\ry of the Cilv Guilds and 'rcchnicallnatit.ute, 
li' insbury, London, E.C. 

"Work" Exhtbtt1on Catalogue. - The pub
lished price of t.his catalogue is t\\ opence. U you 
still want one, apply to Messrs. Cassell & eo., 
London, E.G. SubmiL nny likely MS. you desire, 
on approval. 

Prlntlllg PreiL - R. J . H j (Prn.tmu:~).-You 
should advertise your press ftio the •· Sale and 
Exchange" column of \VOR •• AMATEUR wW 
lhen, doubtless, see your adver isemeut. 
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W aggon B uild ing.- RAT!\"FORD. - Y our aim 
should bot~ plomm your ous tomot· ns to size, shu.po, 
and weight. 1 advise you to select u. good wt~ggon 
In \ho neighbourhood, o.nd if it. suits Jour c lient, 
take the size and style or Lhe body, an · u.rrunge to 
mnke any slight. u.lterat.ions you may agreo a bout. 
Make the fram e ot two aides and two summers, a 
hind ear-bed morticed on, and o. fron t ditto notched 
down on to the top about hal t nn inch ; a lso 
n centre ot~r- botl, which mnRt be n otched up
wa rds on tho unclorneath or the t wo sides and 
summers. 'l'he hind and centre ear-beds m ust be 
long enough to take iron shore-stays or "knees,'' to 
support the sides; the front one, not taking sh~rc
swys, must. not be so lor. ~. l<'nstcn the tront u.nd hmd 
enr-beda at the corners with I'• in. " boss "-headed 
bolt.s. T he centre ono mny 1~ so be bolted to the 
summers in n si milnr manner, but not to the s ldcs,o.s 
they are secured hr, it·on s tamlnrcls, n.s you will see 
pn•sen lly. You wtll next require the blt\cksmith's 
help. G'et h im to make a t least seven iron stnn
llards: one for rach corner. t wo for the centre car
bed, u.ml one for the crntr e or the front.. lfho 
hot tom ends of those t~Lo.ndn.rds will vary in length, 
but t.he ends rnust all be t.hreadml nnd lltted wilh 
nuts, ns mus t also the top ends oC all of them. 'rhe 
bottom ends of the fo ur corner su1.ndnrds shoul(l b6 
bent like F igs. I and 2, to fucilitnt.o repairs when the 
ear-beds require renewing. The other thrcowiU be 
~~ rail{ht like .l<'ig. :1, and thry will all b6 tnpered 
from i in. ronnel at the shonltlcrs to r. in. round nt the 
top. \\' hen thesrna·c rencly, fix them in their places. 
nnll g i\·e them t ho nmount. of "splt\y" neeessnry 

• • t I I I 
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F ig. 1. 
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Fig. 3. Fig. 2. 

Fig .4 . 
Waggon o:.tandn.rds and Stay. 

to suit the waggon you may dcoiclo to mnke. ~cxt 
pre \lare your nwcs. mark them on, and bore holes 
an 1 aom to fit yonr ironstnn<lnrcls, nnd drive thNn 
on in their places. 1\line hu .. ~ t hrce nn·es in cnch 
side. thus gh·ing a deep panel at bot.tom nnd t 1\'0 
nnr row onrs on t'lp of thl\t ; thoro w as also nn out
rnve. lllnking four in nll. H owever many a·a vcs 
you decide on luwinK. llx thorn all (except t ho out
rave •. of coua·~:~rl. Cut some smtl.Jl pieces or ~ in. 
cleul.m len~lhs to correspond to the various widths 
you mtcnd to hn,·e your Ptmels, and plnco them in 
posit ion tempomrll( be h int! your standards: se row 
up the top rmls o the lt\ t.t-or. 11.nd you will thus 
h,awo you~ fnun~work rigid for mf\l·king the pins. 
t.ot sufli~10nt tu tiel Jlcssemor s tool i in. round rods 
(or the puts: thoy will not llond liko iron nnd will 
cost ' 'ea·y lit tlo more. lC you prefer the iron it 
l!hoa~ld be ~ in. round. Set out your pins on 'the 
outsades of yonr frnmework top and bottom wilh 
your compasses, and mark them distinctly on the 
ft~ce ~Call vonr rnvCf!. etc .. wi th tl. s traight-edge tmd 
penctl rcnt)y f~t· bormg. Ho curc!ul about this. ~~ 
uuloss your JHns 1\ ro all "~JJlayod" in conl'lnuons 
order, tho finisheu wn.ggon euu novc1· look wt~ll. 
N<.'xt t;~mrk nil your sh!>rO·Stl\ys

1 ontru vc :~tays, nnd 
other 1rons. sons to gwlle you 111 ·• sbat· inK" when 
you. coa.ne 10 t lmt part. Cut olf 1\ll tbe st~el pins to 
thear t:tght lengths, and lu.y them in coosocuth·e 
ender m some sn(e plnce w ltcro they will not got 
mixed. Thoy should not go thi'Oll..:'h the top ru\'e 
by 1 or an inch, nor through tho sido by the same 
t~mount, but iC your Wl~gon is to oo dcop you may 
nllow t.wo on cnoh l!icle sntllciontly long' to tAko a 
out ~n ea~h end. nnd plnco them mid wuy bot wcon 
tho arou s tamlnrds to keep yonr top nw es down 
\"our panels will require fnstening to these pins by 
l!l~plcs matle or thin hoop l in. wide, each llx cd 
W ill\ t wo boss-hcnd wood screws. If you put 
nltorn~tely two s taples. on on~ pin and one on 1 he 
next. at hns 11. nice ettoct. Scollop the top edge 
oC top pl\ne l be tween cuc h pin, to make it look 
Ught<lr: \Ve ht\ ve next to consi1lor the w1der parts. 
1 ccrt~mly would mnke it lock in its own length by 
nllowmf\ the (~nt wheels to run underneath tho 
body. 'l'hat bc,ml.( so. you must fasten the hind 
uxle-bcd ancl r1ser tor risers. iC more than one is 
ncce881\ry) to tho body by fon r long bolta down 
through the lot, and two iron Stl\yslike F ig. • in liou or clns ps to keep the axle steady. Homembcr to llx 
t llo hind uxlo m ltl wn.y between the cent re l\nd hind 
rtlr-bcds. X ou will require two wheel-plates Cor the 
fro1~~ cnrrangcs. nnd a}nlcss your smith is used to 
mnkm~ them. you wtll g<'l. t.hcm cheaper from u. 
conch tronmonv.er. 1-'ix tho lOJ> wheel-plate on a 
stont centre bolster. aml two pieces the snmo depth 
ns tho. bols ter. but. not nct\rly so stout. for 1 ho front 
1\nll hand ed~~s to ~t:>st on. 1'hcso mny be l!huvod 
to look very hght wathout making them necessarily 
weak. The tmmc remark a pplies to the bottom 

S HOP. 

carriage also. Allow your two bolster plates 
through which the perch pin works, to be each L o~ 
an inch t hicker than the wheel-plates, or ymsr 
waggon w ill be bard to " lock" when loaded. Fll8ten 
your bolster-plates with bolts, or they will work 
loose. One word of caution, which also shows the 
n eed of always seeing your job finish ed before you 
begin it. It is this: your centre ea.r-bed and your 
front bols ter must be so relatively tlxed that tl1e 
wheel does not s trike against the former when run 
underneath the body oC the waggon in locking. · If 
rou provide a skid Cor lhe hind wheel, let it be 
d rawn from o. chain fo.stened to the perch pln, 
between the top of the o.xle-bed a.nd the riset above 
it; it draws eo.sier!or the horses, a.nddoes not strain 
the body. I certninly w ould draw a plan and 
elev11.tion oC one side and front and rear, setting out 
all the s izes. before I commenced work. However 
r ough it may be, it would save time, temper , a.nd 
probably material.- J. P. S. 

G as Engine.-F. B. (Har~ld).-It is imposeible 
t~ point out t he faul t ot the engine without making 
an' examination, or having a very full description 
of its behaviour . There must be something very 
peculiar to cause its n.c tion to vary on different days. 
You should write to the makers.- F . 0 . 

Picture l'ramtng .- J . M . (Stoke) does not explain 
his method, so I cannot help him to improl"e hie 
style of m anufacture. Does h e use the shooting
block nnd plane, which r emoves anrrcoghness thAt 
so.w leaves 1 :Booth's mit re cuttmg machine is 
simple and effective for smooth jolnts.-J. R. 

•• H e arts of Oak" Emblem Frame.- H. S. 
(En.'lt K1lOJile).-Design mo<;;tly used is a beaded 
edge, o.s m figures. I ha.ve Cound either of 
lhese designs very good a.nd economicaL H. S. 
c.an get tl. \'arie ty r eady made at a ny frame 
maker's at a Yery low price-much cheaper 
than an amate ur can possiblf make them, con
l!iderlng the hard nn.tnre o the wood. It be 
wants designs in car ving. onk leaves or a rope pat
tern J should suggest ns suited for his subject. 
I framed mine som e time back and bought a very 

Fig. 1. 

l'ig'. z. 

Fig. 3 

Frame Mouldinga. 

beautlrul co.rl"ed solid oak 2l in. wide, 6d. ~r foot, 
and 1 in. washable gold flat, lid. per foot. U H . S. 
thinks be would like the same, I will try and find 
the address if h e communicates with tbe Editor of 
WonK.-G. R. 

Book on Preeervea.-F. S. (Londo,., E.O.).
Tho •· Royal Confectioner," by F'rancateW (Chap
man and Hall), may suit you. Most of the subjects 
m entioned are treated in "Cassell'e Dictionary of 
Cook e rr,'' price 7s. 6d. 

Sp olter.- T. D. B. CBury).-You are mistaken in 
your Ll.ppliootion oC the word spolter; there la no 
such thing as spelter lead. In the market quotations 
you see spelter at so much per ton. lhl\t means zinc, 
that bcin~ the name that that metal is known by 
commcrellllly. .Another kind of ~pelter Is the 
ordjnary bard or brass solder used Cor bruing. I 
have never seen any special quotation ot price for 
ten lead. ancl I should Imagine it would be tlle same 
price as a ny olher kind-say, about £15 per ton on an 
a.vei·agc.- R. A. 

P a tont-Extenalon of Proteot lon.- P. :u. lf. 
(Gla.sf10to) can/e t a month's extension of time- te n 
months instea of nine. The form (Fonn U) costa 
at. the P ostrOtllce £2. We advise P . .1\f. l\l. to com
bine some s light improvement with hla inl"entlon, 
nnd apply for protect Ion de nouo. u~lng Form A. 
which will cost him £1 : Rnd he will proceed ln the 
manner d1rected in our article to whJch be alludN. -c. c. c. 
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MountlDg Printii.- F'ITZUUGH c t 
down within l in. or the aotul\1 pi&te~s rour Print 
cl~n water the baok of same priJit then Ppontse wbolth 
~ m. of margin tbaok), ' aa ea ut 
and lay same on a 
goodstoutboard;then 
cut an eight sheet . 
Whatman ooard with 
an opening to show 
the print, but be sure 
to out it on the level, 
and be careful that 
it is cut to show 
just the "eight'' of the pr!nt margin !l 1 WooUey's, or Holborn \1 u send JOU their u:t 
of prices for boards. The best baok 111 of cou 
a panelled strainer, but for "Graphic'' prln~ 
would advise strained brown paper.-F. B. 

Clock Cleantng.- LEROY.-You have bent 1 pivot of one or tlie wheels in putting the clock 
together, or you might ha.ve bent a tooth in one or 
the wheels, or one or other of the wheels 11 boUJJd 
be~ween the plates; or again, through age or bad 
th1ek oil, tho mainspring may not be working aslt 
should:. Take the clock to pieces and examine all 
pivots and teeth ; if any are bent, put them alralt!ht, 
only be careful they do not come olf; take oft the 
covers ot the barrels and the mainspring~~ oul by tat. 
lng hold ot the inside coil and gently pull it up, bot 
bold it tight, also the barrel. Clean the spring ntcely 
wit.h a little benzoline on a rag, and clean out the 
barrel; also the arbor tho.t goes through, and the 
bole~ In barrels and covers ; replace apriq, by 
putting the outer end ot it In the bO.rrel and 011 the 
hook, then bend it ro\Uld, and preea lt in till b6ck 
In its place again ; then put a little oU to t.he ~naa 
a.nd on the tiottom of barrels, also eovrl'll and the 
pivots of the arbors ; put your clock tO(tther aralD. 
and try now. Before putting the paUI!tB back, iee if 
they are worn where the •scape wheel works ; Uao. 
drive the pallets up the square a little dlatanllli, ao 
that they shall work on a fresh place. Then put 
them Jn their place and see if the tooth of 'ape 
wheel JOCema to fall a good distance wlttiD dropptur 
o.ff one rallet on to tho next : it eo, put the ~~~ 
deeper in towards t.he 'scape wl1ecl by lUrniDI the 
movable disc that the ph•ot of the pallets woru ID. 
In the front plate, you willll(le a saw mark 10-
like a screw head, and the hole le near 
the edge, on purpose to regulate the 
depth of the esc11.pement ; put it Bll 
deep aa lt will go without. catching on 
the tops of tho teelh ; Ha being woru 
or too shallow will account for Ita 
gaining, t\S you sar. Do not alter tht' 
pendulum by maldng it lighter; l belic,·e in heaVJ 
pendulums. If the clooli does not go after foJ.of 
Iowing the above lnstruot.lons. it may be ~ol4 
the p inions being worn from bad depthl ...,. 
nge, or because some of tbc pivota or hols art 
worn and want replacing. Regarding the palle1l 
for the Grandfather-do you mean that it doee not 
tick level, and is not In beat 1 It so, bend tbt bottom 
ot crutch- the part that carries tne f endulum-to 
U1e right or left till it tloks level. do not qThuite 
understand what r,ou mean about thla clock. e 
best book Is "Bntton's Watcll and l 'IO<'kmakers' • 
Jlandbook, Dictionary, 8Jld Guide,'' prlre&~-11 ;Rordf 
it frorn Grlmshaw & Baxter, 35. Goewe 01 • 
Clea·ken well. I forgot to say that perhapa the 
sprillb"S may Lhrough ngc, be oramped. Wben out 
of the barre ls , and free. they shollld be about I in. 
diameter· if much smalle r than this, ha~e new 
ones fitted, price about. l s. Od. each.-A 11. C. a1 

Oboe R eeda.- R. L. H. tOiasnow).- l'roft>sslon 
r eed makers employ no solution to gin• a moMu~ 
resisting surface w the reeds. lri ~ood !'ffda ra'1 
the best makers, it " ill be observed that the s~~ ft 
surface of the cane in the centre ot the ree :.0 untouched quite bigh up t.owartls the top.rall·~ho or 
in our illust ration. This gl vce a sort o ra fe 
backbone to the reed" bich t~t rcnl(thrn~ it and t~lpa 

to preserve ita form. } or I&Cr&P lli 
down, a piece ot sharp eddgt'd f'=M 
Dutch rush will be toun °1~beat &C· 
and the finishing procesa .. 1111-
compliehed by the very ftnodetlbt ..,'oboe 
pa~ A special tool is uA ' ill 
reed makers for cuLtillg the hole 
cork which reoeh•es the staple !:J 
formed of two pieces of brats~~ or the 
(preferably atcel) tube, one in~::tller 
other \\itb aharpcnedt edbe~ith cutdDI'· method is to uae one u " C'(ll't. 
edge to cut the bole in the time 
(Tbo tool must. be wcttf:d fJ(un Then 

Oboe Reed. to time to make a clean ru~lturn u 
Ox the cork OD the •tame 8 'J.tbe. la 

dowu to the required thJcknelll.l ..... ..! it 11 better order to IJatten an oboe whJcb is e ..... ,.. 
to put a little longer cane.-11. R- 0 · 11 hlDJ r1. 

Pollu,-G. H. W. (Biz.ton).-Tbe ~o!ts. wl~ 
pine la done in the same way a8 otb~ ,.!zed tn!tead 
the exception lhat t

1
hheartJ8111oh: •h!J.t~ size, of couree, 

of being rubbed w t ng. etse has ralllll 
answers the same purpose. Jf t~:ee, as la almGI& 
the grain more than :rou care itb the ~ 
certain to be the case. smooth down w banh bit tl 
glass-paper, or o\·en with a coareeit the wciollll 
canvas. before appl)iD~ the,~Usb.0 D 
to be stained, do so before a ... ng.- · · 

11 
t 

Llat.-You ask Cor ••a good retail ~;!~to 1 

bookbinding •forwarding), borth~f~~u " 'ant a 
firm.'' Now I cannot tell w I' 'charlinl 
list tor tools and appUanoee. or tor 
dono.- G. C. 
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Proas Bod. ~Nno•u~T.-A pro11s bod, tn nc
C'flli\1\\0ih\lt' t wn pcr:-~ons. nnd I o sU\ncl about 1 ho 
b\'\j:ht of u oh~st of tl•·n wo•·s when olosotl, Is nuule 
M follows. l .ct it be 15 In. from the ground. 'l'wo 
morlieed and tCill\1\Cd fmmos nre hinged nt A (Fig. 11. 
and the front frnmo Colds undornenth the oack 
one On no account hnve tho front trnme to told 

• O\'ill' the back ono. The further end of the back 
fl'nmo should be hin~.cd to o. fi,xcd bonrd in the 
bllttom of the chest (Ftgs. 2 and 3). At that part
the head- it will bo ail\'isnblo to have two long 
boards and two small ones joined, ns in Figs. 2 and 
3. in order that pillows, etc., may ~o plncc~ ~aiust 
them. I will not occupy spnce m. cxpln1!1111g !11Y 
reasons for sbo\\ing these boards w1th the mteution 

• 

: 
I 

I 

Fig. 5. 

Fig. 4. 

• 

Fig. 2. 

Fig. 3. 

• 

Press Bed. Fig. 1.- Bed Frames unfolded. (It 
is intended tba.t Chest shall have two Doors, 
but they a.re not shown in Sketch, in order 
that the latter may be clear.) Figs. 2 a.nd 3.
Side Elevations, showing the Frames folded 
inaide Chest. and being unfolded respectively. 
Fig. 4.- A Frame Support. Fig. 5. - Method 
of wea.~g a.nd stitching Webbing to r eceive 
Bed, etc. 

of accommodating tbe head here In preference to 
reposing tar back in the interior ot the chest. 
Three upright frames (Fig. 4) will be necessary to 
support bed. They should be either hinged or 
pivoted (preferably the latter) between tlie side 
ralls ot bed frtlmea, in the positions shown in 
F.lg. 1. They collld then be folded flush with these 
frames. To keep them firm, a book or pin at each 
end of the middle patr will sumce ; and a flush or 
other bolt at the bottom of the remaining one, en
tering a small hole in the flooring, will keep that 
one 1Irm.. Other mea.n.e, however, cu.n replace the 
latter course. Across the frames secure wide 
stripe of webbing, by passing each strip over and 
under those which lt comes fn conto..ct with iK~g. 5), 
and tacking the enda to the wood : also stltc gall 
pieces at their junctions. Suitable dimensions 
are :-Width of each large frame, 8 ft. 3 In; length, 
4 ft. 8 in. ; width of the raUa composing them, 3 in., 
thickneee, lln./· height of chest, 4 tt. 6 in.: thiok
neaa ot aidee,•l n. ll the supporting frames are not 
atrong enough1 have either four or six turned legs 
to ecrew intO tne under surface of the large tram ea, 
allowing Lbem to be removable at plea.eure.-J. 8. 

Vn4'1f a Patented Arttole Made Abroad. 
-T. D.. (ltmin6Ur) uks:- "1f a patent Is 
taken out ln England only for an article, can that 
Identical t;~ be made Jn any other country and 
110ld. and ln England with lmpunityl"-{Cer
tainly not. U the sale of such pir&ted articles in 
our countrJ were legal, it Is obvious that the pro
tection offered by our_P-&tent laws would virtuaUy 
be wortbleu.-C. C. C.) 

Wall Dado.-W. N. (Wood Grun).-I take your 
note to refer to a _panelled dado when bung on the 
lltalrcale rake. These designs are usually made : 
two panela to the width ot paper, and having a 
l!lalner 41a1J8red eRo.ce above and below tho panels. 
For t.be Jevellud ~~p, etc., the panela are tiuDJr ID 

SHOP. 

pnirs 119 J1l'il\l l'rl, hnL fm• lhl' rnkn - lhc lop chulk 
lilll', of COIII'dl!, beill)( Bt1L 0 111 lt) work hy - thu JlllJll' l' 
is spli t up Into Rlng-11.1 palu' l'i, nntl Lhe LOfl pleco of 
waste fitted in a L 1 ho llottom \'1\ t:l\llt II JIUL, or vier. 

'\'1:.:1 Dado. 

ve~·sd (see sketch). The dado border is put on after 
both dado and filling are fixed. If for varnishing, 
all must be butted.-F. P. 

Fretwork Panel for Spoon Box.-NEMO.
The neat sketch on your letter requestine a panel 
with lo,·er's knot in the centre is hardly correct. 
Obtain the oatnlogues or fretwork firms who ad
vertise in WoRK, in the event or this design not 

Spoon Box Panel 

meeting your taste. I have drawn it proportion
ately to your measurements ; therefore you can 
easily reproduce it full size by the "squaring " 
methods described by myselt and others several 
times. The space between each pair of short lines 
at the side and top represents an inch : therefore, 
it NEI\.10 will draw lines straight across sketcbil 
taking these short lillCs as starting points, he w1 
have little dlmculty in reproducing it full size. 
- J. s. 

Wa.Jktng • Stlck Alr Gun.-ZERO AND R . G. 
CP1·esto-n).-Both these readers wish to make 
walking-stick air guns. 'l'he subjoined sketches of 
an atr gun and condensing syringe of the best and 
most approved make and eftiolent action will aid 
description. The gun Is In two ~nrt.s, screwed to
gether in the middle or the barrel s length, n1arked 
.A in Fig. 1. The handle, R, screws off to rec~ive 
a llghtgun·atock tor shoulder holding. it desired. 
A ferrule-cap, P , screws over the muzzle to protect 
lt when used for walking. It weighB, without 
stock. about It lbs. 'l'he size of tbe stock is 
1 in. a.t the handle, and f in. at the muzzle; the 
bore or the barrels is h ln. for the bullet, and a 
little more for the alr barrel. The air charge is 
contained in the part marked o to the joint A. The 
charge of bullet or shot may be put into the muzzle 
and rammed in, or at the breech marked x,. opened 
and closed by & small projecting knob at tnat part. 
The trigger is kept fiusb "itb the stick surtace, 
and can only be got out for nee by a square key, to 
be carried in the pocket. Thls 18 preesed !}l'ainst 
a tluah stud close to the trigger atud, and when 

• 

7 ~ 9 

III!!L'rted. Llll'll~cl cnoul;{h tu fm·cc nul the tri~;KC I' 
stud ~ of un mch . 'J'hc !llll(er pn:><:.un• on this 
•·elcuacs a portion or the u1r 111 the cluun her u. and 
th.e charge, iC a bullet l3" in. d,iumclel', is impelled 
w1Lh force enough to kll u rahb1t, ut forty rurus, and 
so on success! velyas the bullct.s ure ch·opjlcd into 
the breech-bole, and the breech bolted by lurn
inJC down the kn<?b and pressiuj; the tJ'il(ger. OC 
course, the final <lischargcs by 1.11 r pressure ut·o not 
so powerful as Lhe first ones, but, still e tlecti \'O fot· 
le.'ls distances. Shot may be uscCI in prc1mred cur
tridgcs, or by a first wad of felt being rammed in; 
then the shot, and another wad to rctaiu t hem in 
the barrel. But air is not effective in sending shot 
far. A special barrel is fitted ill the stick, uud the 
bullet barrel taken away to admit the charge when 
wanted. Any postmas ter will te ll you if you need 
a licence to carry an air gun when away from rour 
own house. The condensing syringe is 11bout 12 in. 
long, with a T·piece ut one end, E, to put the feet on 
to hold it while charging the barrel with uir. 'l'o 
d o this, the syringe is screwed on to the part B that 
has been unscrewed from the breech, or !orward 
part of the barrel or s tiok. The charginft is 
simply w orking the barrel up nnd down the p1ston 
of the syrin1;1e. driYing the air into the ait·-oham ber 
of gun n. 'l be ~eater the s trength of the operator. 
the more the atr is compressed, and the more effi
cient action on the bulle t at each cxplosion- 01· 
expulsion, rather. 'l'he {.'1m shows an exposed sec· 

tion, s . 'l'his is tbe spring and 
val\'e, whif'h keep in the air till the 
trigger ac tion. by forcing it back, 
allows o. chnr~e of air to escape 
by each touch of the u·i~ger " .. 

" " " " " " 

H 

operat ing on the spring to force 
open the 'l"al ve. There are not a t 
present any nir guns which supply 
a continuous flow of bulle ts to meet 

Fig. 1. the incessant touches of a trigger, 
as in some n\agazine guns. 'l'he 
correspondents will realise the !act 

that these guns require 
cri tically exac t. working 
appliances to bore the 
barrels; cut the joint
thread or screw that 
unites them, bore the 
breech hole triJ:tger-holes. 
make and adjust the coil
!)Jlring. and fit air-valves. 
Defective work means 
failure, and often that 
failure may be due to so 

A 

E 

Iig. 2. 

slight a deviation from 
exactness as not to be 
peroepllble except to an 
expert. From a Ion~ 
e..xperience of shop exi
gencies, I hose found it 
ensure success and to be 
an immense gain of time, 
saYing neecllcss won·y, to 
buy as a model a gun, 
instrument, carria~e. etc., 

Walking-Stick whicbe\'er I destred to 
Air Gun. imitate-for it is imitation 

by guess-work to do with
out a model. Having 

made my hobby, perhaps ""itb some 
impro,·ementa. I sell my model. If a gun, 
I use my own make: that spares me con
scientious doubts about results to other 
users had I sold it instead or ml' model. 

Yonr correspondents havin~ tried and doubt
less succeeded by this deaortptlon in making an 
air gun walking-stick, will find they have at 
the same time acquired a lal1te tund of tech
nical knowledge of lathe working and spring 
forging, hardening and tempel'ing, which will be 
avtillabie for other high-class work, for what they 
aspire to make is just the delicate piece of mecha
nism which ·will teach perseverance and some of 
the most sk:illul operations in lathe work and fit\~ 
I t is the work of at least tonr skilled men, e 
masters of their•crat't : but this need not discourage 
an amateur if he has the time, the tools, and the 
talent. To help him, I urge this advice, as I do to 
all learners : do not try to do lt all under y~ur own 
bat, which means hugger-mugger nteasmg and 
final wsappointment, not from tbe want ot time 
and perseverance, but trorp doubt of which Je the 
r ight Waf, and WOrking Wlth the Untrained touch 
in handlwg tools. A model serves for a standard 
of excellence. As ZERO asks for a ntaker's name 
and address it seems as it he bad the right idea. of 
how to go to work to avoid failing "under his own 
hat," and yet make a working gun. .Air guns are a 
speciality of a. large London firm, whicfi sella air 
guns C?f every descripti<?n, from .1!2 158. to £! lOa., 
including condensing synnge. - J. C. K. 

Bench.-T. H. W. M. (BoZton).-There have been 
descriptions of benches in recent numbers of WoRK 
(see No. 92, page 6!7}, either of which would do for 
boys' use, i! only the h eight Is mo<litied according 
to the stature of the bOys using the bench. To 
ascertain this, let the boy plane a piece of wood of 
ordinary thickness, using a jaok-plane in the usual 
way; the boy ought to be able to place his arm t:rom 
wrist to elbow in a horizontal pos ition, without 
stooping or obvious reaching upwards. A bench 
whiCh is too high may cause the inexperienced a 
blow on the elbOw; but a too low bench is bad, as it 
causes a stooping attitude (see No. 50). A \ 'Oia any 
iron stope or anything of iron in expoaed positions. 
or tbe teacher Will have a quantity of nnnecees&r7 
grinding and sharpeniJlK to do.-a A. B. 

• 
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IV.-Qn::STJo~a .tL'I:SWERED BY CoaaBSPONDENTB. 
Bo(,t Making.- W . G. writes, in answer to TBK 

LA~>-r 1 JUT SUALL BE FlltST (see page 000. 
\'•JI. Il ) : - " I must first say that the initial 
' .Y • was a misprint, it should have been • W. G ' · 
and next that it would be imposelble to answer an 
the questions 88ked in 'every ~cular and 
detail· in· Shop.' You want to know bow to make 
a pair of boots, from beginning to end : 70u must 
wait for articles on these. I would ·advise ;vou to 
try your bo.nd 88 much 88 possible at rcpairmg. so 
88 w get used to b oJdjng tbe tools, and the easiest 
way .to bold youz: work. 1'hi~1 when you go to make 
a fJalr of boots rtgbt out, wiu all tend to make you 
m(Jrt: contented with the result. In my answer to 
.M. :\I., I did not explain the meani.ng of shanked. 
skh·ed. seats, lett.e • .and spli~lefts, tieeause those 
qucMtions were not asked. but to properly answer 
:\1. M.'s question.' How to make a sewn seat,' I was 
oblil{ed to use thoee terma."- W . G. 

Glue Cement.- Mumx Q u E ~"writes, in reply 
to 0 . H. 0. (Elut Dulwich! (see page 650. Vol ll.) :
.. GeLsomepla.sterofPArisand mix up with white of 
ere~ and a little vinegar to a stilf paste. See that 
your part& to be cemented are properly cleaned, else it 
is or no use to try. It your glass le smooth and has 
no edl(c to hold cement., you had better get a piece 
of pu111ice-stone and rough it well. It will be a 
Jon~oe time setting, so let it stand for twenty-four 
hours or so, wheu you may lift it up without fear." 

Bl.&ckboard.- MrEOX Q u E CA writes, in reply to 
F . '1'. (!Jondon, N.) (see page 660, V ol. IL) :-"Stain 1 
I suppo.•e you mean to paint it black so that you can 
ch~lk on it 1 It so, the following wiJJ settJe the job. 
Prune as usual ; second coat di tto, and finish with 
two coats of fiat drop black with about ball a 
pound of fine emery to one plot of said black. 
J<cc r• well stirred up w hile be1ng used. Three of 
Jar,un goJd.size to one of turps in 188t coat.' ' 

Terra.-Cotta PalntlDg.- A.A. (C011ent711) writes 
in rc JJIY to J. E. H. (Southampton) (see pageG50, V ol: 
1 I ):- " One would have thought lnsLead of a.':lking 
questions, J . E. H . would ha"e trlec.l bot.h oil and 
wawr colour. I believe Sir Jo'lhua R eynolds was 
once ll.l:lkcd by a fashiona ble lady how he managed 
to 11aint. so beautifully. He said, • Get th~ r ight 
sort ol br ushes, the right sor t ol colours and 
with the brushes put t.be colours on the' right 
places.' 'Oh,' sbe said, • how easy 1 I will go 
home o.nd begin a t once. • U J. E. H. knows an;t:
thing about flower painting or drawing, and w1U 
get a little of Young's patent size or a smhl.J piece of 
glue dissolved in water (and keep it wo.rm while he 
is a t work), and then paint b iB design with it on 
terra.cotta, be will find his oil-colour will work 
be~utifully on it and dry with a. gloss. I have 
pamted a great number o ( flowers, and landscapes, 
too, on terra:cotta, and I find the following colours 
are most swtable :- Durnt and raw sienna van
dyke brown, pink, oobalt, lemon yellow, yellow 
ochre! a nd madder lake. There are many other 
usefu colours. but t hese will do to begin with in 
addit ion to flake white.'' 

Blackboard Preparatfon.-JoHN M. PRocroa 
A ND CO. (st. Ann's Ink Works, Notti:nylu.tm) write 
in repl7 to M. (B o{ton) (see page 686, Vol. 11. ) :-" Il 
h e Wi ll forward hJB address to us we wiU gl~ 
send him a s.ample of blackboard prunt. He · 
fine\ a refer ence to us in No. 77, V ol. JL of Woax. 
pngo t02, September 6th , 1890." 

Vaportaer.- W. W. L. (Wrexham} writes 1n 
answer to J . .B. (Colchester) ~see po.ge 670 Vol h ) 
re " Steamy Windows'':-' I have some tins of 
• preparation' now in my possession, and which are 
rapidly becoming populo.r amongst all shopkeepers 
tor the preveolion of steam, fog, and frost adhering 
to glass wherever situated. I sbaJl be glad to send 
J. H. full particulars if b e will write to%, ManJey 
Rol\d." " 

SHOP, ETC. 

or three pennyworth of white tissue paper. At 
home on a clean smooth table. board. or sheet of 
glass. spread your tissue out. Now \\ith a soft lead 
pencil gently mark it all o>er in a careless. foolish
looking manner, as you have noticed a child do 
when.t.rying to write. This done. get about 2 in. of 
common wax C&Ddle, rob it. on scmetbinK to flatten 
one ~ide of it, land with yo~ left band placed on 
the tialrae you beain and wax 1tall over. If you rub 
too bard, you will c:Luse your wax to tear the tissue 
and also cause small shavings of wax to come otr 
and stick here and there, and so make a m ess. Your 
top sheet thus tar prepared. you fold i t nice and 
straisl:ht; told it. again and again, and so on, until 
you Ji&ve folded it up to about. 4 in. one way and 
about Si in. the other, there or thereabout. the oolv 
object being to keep it larger than yoar Jea>es cit 
gold. Now with a table-Jrnife begin and cut it as 
you would cot thia paper, only 1ou mtL!t. go all 
round the edges of the tissue. taking care to leal"e 
no edge or !old uncut. You will find some trouble 
in this if you have never done so before. Now, you 
see, as you cannot see which side of those leaves 
are waxed, the pencil marks tell you at once, for or 
c!>urse the fold.i.Dg and re. folding cause the waxed 
s1des to be some or and some down. Take bold or 
,your book of meta in the manner of rough sketch, 
beg1nning at t he leaf n~xt 
the table when in this 
position. Now Jet the first 
leaf of book sUp, as it 
w ere, from roar thumb. 
You will, by tb.is means. 
expose one leaf of metal 
to new. With your right 
hand lift one leaf of ti~ue, 
and pencil side dowu or 
next to gold; pop it into 
book. and gently close the 
book without letLiog go 
your bold, and before 
raising your hand o.gajn C OLD 
let slip o.nother, o.nd so 
on~ as fast as you like. 
Wnen full, genU,y press 
it 'Dut hereby hangs a tale.' I cannot tell you 
what pressure to exert unless I w ere to wax it 
myself. Tbjs is what we call transfer in the trade. 
You apply tbe tissue leaves with gold on them to 
tacky s1ze w ith pad ot mad. I use my thumb." 

Tunl.Dg ConoertlDa.- J. W . (Homerton) writes, 
in repJ7 to C. L (Addingham) (see page 686, Vol. 
IL) :-· I should advise him to write to M.r. Fletcher, 
] 1etcber 'e M usic Sto~· opposite Sun Street, 
Bishopsgate. London, givmg him f ulJ particulars, 
and no doubt he will be able to come to terms 
about his concertlna." 

Pamttng a Blackboard. - T. E. U. (Bother
ham) writes, in reply to M . (Bolton) (see page 686, 
VoL lL) :-"Take hall a gallon of shellac "·arnish, 
5 oz. of lampblack. 3 oz.. ~wdered iron ore, or 
emery. U too thick. thin W1th alcohol. Give three 
coat& ot the compoeition, allowing each to dry 
before potting on tbe next. The tlrst coat may be 
ot shellac and lampblack only. The • Harvard' 
liquid elating eold br urunt-housee is likewise an 
excellent preparation 1 .r this purposet but I do not 
know if it can be booght in En~lana. The above 
is an extract from t.lie Sci.cli{ftc American ot 
December ztth,1887." 

A.GaT te(l'~-(W . .A. Y~. wrvites,1 ll.in) reP.lY to Gill. 
. .., r see page o . :- • H e w 

ftnd Baylifla. Jones, &: Ba;rliss, o Wolverharppton, or 
HUJ &: Smith, of Brierly Hill. Dudley, will send him 
designs of gatee if he 18 a bona.-fide tradesman.'' 

Kute.- W. A. (Cambridge) writes. in reply to 
VIOLIN (see page 650. VoL ll.):-·• I made a very 
efl'ective mute out of a. piece of s tiff brass wire 
about 12 or U W . G. Bend this intoJsomething of 
the shape of a M, and set. the m iddle leg out a 
little; this will tlt on t he brid~ between the s trings, 
and is at once cbeo.p and e11le1ent." 

GI••• Cement.-M. writes, In repl)'!to 0 . H . 0. 
(Etut Dul1Dich) (see page 650, Vol. ll.) :-"Use the 
finest pl88ter of Paris mixed to tbe consletency ot 
thick cream; put it on qulckir. as the plaster soon 
sets: clean off all oil before JOining. This can be 
procured from " pln.sterer .'' 

PalDtlDg J'lowere. - M. wrltee, in reply to 
J. E . H. (Sou.thampt<m) (see pn~e 650, V ol. ll. ) :
"Use oil cololll'8 in t ubes, mtxing them with 
meailp; when dry, varnish painted part only with. 
beet copal varnish. ln purchasing the material, 
etate the purpose tor whi ch they are wanted." 

C&btnet ~lttlDK•.-M. writes, in r e)lly to W. H. 
CHift.Chlq,t)1(eee page 602, Vol. ll.) :-"You can get 
these from Messrs. J. H . Skinner &: Co., East 
Dereh~am • Send Sd. for their catalogue, which 
givea ga.'' 

.-BRJU .A.CKNOWLEDGXItNT8. 

P .. tntlDg Flowen.- MrEo x QoK ~A writes, in 
reP.IY toJ. •· . H. (Southampton)( see page 650, Vol. ll.) : 
- I should advise yon by all means to use oil
colour for your terra-<:Otta plates. It/ou use water
colour, rou will find out at the en of a twelve
month or less that a singular action haa been going 
on, causmg your distemper to fall oft' in little aoales 
which Is very annoying mdeed. To work in oil and 
prc\·.cnt. this, a ct 88 follows :-Fill your plates (terr~ 
cott.a) with good linseed oil. Let them stand in a 
clean plnce for, so.y, ten or twelve hours. Pour off 
oil und polish up with rags, and lastly a nice clean 
wusb leather. Wrap eacli one up in a clean rag and 
stand In the sun. Remember, don't expose it to 
the sun. When they h ave stood, say, for twenty·Cour 
hours or so, supposing it to oe warm weather
artfftcinl heo.t is a m istake-have a look at them. 
If the tone of surface be uniform and hard. take a 
little tullor·s-earth and a clean leather, and again 
poll!!h llnolstcn with water of course). See ~ow that 
t here Is a nice s~d rich dull surface. You can now 
start. with tube lolll'8 with the usual toola and in 
the u11ual way. It you wish Cor further Information 
on this subject, I fear you will have to go to some
ono for leaeons. .All I could write here would 
n ever tench nnyonc to paint n flower. It you can
noL n.lford to vo.y for lessons, and have some talent 
pracllae hard, uucl you may in time astonish your: 
seJr." 

Queatlou bne been re~lnd t:rom the tollowtns rorrupon. 
dente, IUid IUIIW'era OD IT aWI\It apace In 8 8 01', UJ)OD whlcb there 
li trrea' !,)re .. •• re :--J. B . (L&Ildml W.O.) : B. W . (No Addru•>; 

· lJ. B. S. fLf~oon ; 11'. w. E. 1 Woolun{lh) ; L..t.aoun a n: J. J. 
(OUGID4, O<lnadil); L•..t.Dlnn; 0. J . P. (Dmol>t/); A. R. (8c:orrimol; 
M AKOL~Rj Co.u,y •rv:n:; J . E. (UpUm) ;_ P11CT{l0R AI'IIl 
8..t..NJT..t.BY; o1 . :M. (ParkutO!Ie): BI1YIIII: L . 11'. (Jia£/le11/lwd! : 
A. B. (Duntlel) ; NOVIOII .\T W onrt ; M. P. B. (0/iU.Cickl; 
JanaY : W . W . M . tO(aagoiD); J. N. (.l/anelluvr): J. o. D. 
(6otd/lpm1)j I'Q'OAB• Pllo: 0. ». K. tBo1hfapur1• N. l11dia) : .. Glldlng.- M rs:ux Qo" ((A writes to .JACK: :-

.M)' lust. no to (see page 002, V ol. lL) on this 
s~•bJecl, n.s you anr a wo.re, Is Intended for ln
s•rlu work whore th ere is no draught or gusts 
of nlr to blow your dust about. This note 
I Intend to enable you to ~tild out.-of·doors, as 
it Is too often my misrorlune to have to do 
this severe wcatbe.r. At. your ataUoner'a get two 

T. L. D. (J/etclbur'JI); 0. G. W . (Lond~rn, N. I ; 0 . .u. (Budll~r~ 
~Uti ; J. J , muer ruoey); J. 8. (Jedhurgh) : J .lil.. 8. (Stok<l-on-Trnat l ; 
:B. P . W . (Warrittgto" )J A !f l~QOJR!tll: 0. W, 1'1. (l.lt;erpnoll ; 
R. B. (SoutllP'ori); A. u. L. (}'arnltana) ; A. B . (l~~o/k) ; H. 0. 
IBet'Ul: 0 LYD1181D1C ; J . MOB. Io'lhM!•Id! ; W . U . ( BeUn1t) ; W . B. 
Ulancilt•t.T> • 0. H.. E. ( W~Jit Dromunc/al; Wo n11:11n Ba• ; 
OoM P.1 W. J. B. ( .VorU• IYalt•) j J. E. w . 1'1Vul!lffha'=l ; 
K.. P. t WIIJ"rlllgtM) ; A. T. S. u nncohullin) ; H . P. ( ) J 
W . G. B.. J . W . (.8rilto0; BIUlTUl. 

• 

= 

Price 3d.; post free, «d. The 

Special Exhibition Number of 

''WORK" . 
(Separolcfrom the Weekly or Monthly luvt). 

Containing an IDustrated D escriptive Ac
count of the m<>:."t re:narkable Exhibita. 

Among its contents are :-
Working Model o! Steam Fire Engine. 

The Story or the " Work " Exhibition. 
Protected Exhibits under CertUlca.te of Board or 

Trade. 
The Value or Art Training to the Pro!essfo!lll 

Workman. By C. R. AsRBRB. 

Sir John Lubbock, Bart., M.P.: H1s Services to 
Science and Labour. 

Fifty Years o! Recreation Work By the ReT. c. 
0. ELI,[SON. 

Our Exhibits and Exblblton. 

Work and the "Work" Exhibition. By tJ. 
SECBBTART. 

~Y Ideaa about Hobbiell. By OPIPU. 
Special Gift BookB to Exhibitors. 
The Story o! the Prize Certi1lcate ID4 •"11 

Competition. 
Certi1lca.te Granted to Prize Wbmera. 
"Work": Its Utility and Importance to all Wozt. 

men, Professional and Amateur-
L From the Professional's Point of Vln. 

IL From the Amateur's Point of View. 
Statistics o! the "Work " Exhibition. 
" In .llrtemoriam." 
The Polytechnic Institute. 
Jurors' Awards, "Work" Exhibition. 1890-IL 

CASSEI.L & COMPA~Y, LJlOT&D, LudgoU BUl, lA!~ 

WORK 
U pt.lbluhe4 at L4 Btlll S<Ulf'09t, Lwlf1S.' l11ll, l.oi!J ..... 
g o'clock a~ ll'td11~~dav """"'in11. and lhould bl oii141Mh11t,.,. 
whtre thr oughout the Um l cd J\l11jldom 011 Frfd4r Ill "'',.,_ 

TRR'MS OJI' SO BSORlPTlOlf. 
s months, tree bt pon .. .. .. 11. Id. 
s months. .. •• •• ll.ad. 

U montbl, • .. .. ·· ... 14. 
Poetal Orders or Po~~ omee Ordtrs rayable at lheOeatnf 

Pou omce, Loudon, to C.t.SS J I, L and ll<~VUT. Lhflll~ 

TI1UIS J'Oll Tlra IJJB. llTIOY OP A Dt'IDTUmrDTIIJ 1.a. 
WJIIIIILY l8~U ll. l. a. 4. 

• • • 12 0 • One Page - • 
Half Page • • - • • • • .. .. e IIJ 0 

(,lua rtcr P&ge • • • • • . • • s u • 
• • • • 1., • 

• • • I 0 0 
- • • 010 • 

E igh th o! a Page • • 
One-8•x«>entb ot a Page · -
lo Column. per tncb - • 

SmAll prepaid Ad,·ermcmente, euch as Sl~hM\olll :r,~:! 
snd ~xc iH\Oio(t', Twenl 1 Word& or IP•S, Ooe o nl!'. dtl'f'o 
Peony JWr " ord extra it n•·•·r 'f"·entr. ALL OTuaa A 
t leemcnt8 in R11IC Alld Ex!'llllfll!6 Column nre cbar-ed liW 
ShUJlog per Liue (ll\'c r&l!lng e•IIIH words!, 

Promiunat r o•it •O!I'l or a ,.,,t, of In~ 
bu 'l'll<'1" arrauuemtnl. 

•• • Ad.-ertl~rmentl , hould re• cb the omce foa.rtm 
day a J D 1uh a nee or tbe date ol lnua. 

SALE AND EXCHANGE. 
VIctor Cycle Co., Grimsby, sell Mail Cart Wheels. (U 
Twe lve Full-Siae Fretwork Dfllp., pGIC 

free. 7d. 11 nd 1s, 1d. !:iatisfaction guar:mte<': t::X;:!J"11:'.; 
turned.-T AVLOR's Fretwork M:u~ufactory, · tll& 

Tools Tools, Tool~.-The .c~ eap~t hou5H;:Pif 
trade for English and Amen can tools IS .uUNd 5• ?97•r 

1 
ll 1 

Road, London, E. Send stamp lor reduce ~nee I>· ti;. 
Magnificent Solo Vlolln. c?PY ~·cl~UJ Amt111 

beautiful rich, and powerful tone; sou pro1esj'on!::.:l 
player; ~ash wanted ; ba•7c·liued ~ :rndd s:,;er valefllt 
bow ; only t $5. 9(1. lot. No rubbiSh, an !'Y .,. 11 
bargain • bound 10 please ; 2os. worth ?f mUSic f1 (ll 
free.-G~AH ,.,~,, College Buildings, l psW'!Cb. lltlll 

Model Engine Caat!Dg•, separa!~r~:Oao.. ' 
castings, etc. lllu ~trated c:o,~alogue, 4d.-S b• 
3, 4, Essex Road, London, N · wn et&~ 

Paper Letter .. Rubber S~~. 81101'116, 
should apply for samplu (free).- Wu.LC 
1 72, Hlackfriars Road, London. S.E. 

LettertngandSlgn·. 011c 
trated instrucuonF, nnd d•Ail~ms 
alphabets ls.-CouLTHA.RD, .I errace .. 
Note.-1:.:, Decorntor'~ S1enc•ls (6o large • _ 

d Jtenou•a -·-·Fretwork, Carving, &D T 1"'ng 111• • . d . fi t'- r I S. uro ' s1ze es1gns or e• " ~ • 1s., post 
Stencils, 1s. ; soo Sh•eh.ls an~ ~·~c:e~~f.!;n~~~;~;.i 
logue, Jd.-CouLTHAII D, 1err.~ D 'lliol 

o 000 Lota of Second· hand Lathes, " '·e~lll.-
.., E · d miscellaneoll!l " Gas and Steam n11•nes, an nd 5~ps for 

1oo Houndsditch, London, or seCol~esccr. 
-BRITANNIA Co. Tool Factor}', 

' 
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MELHUISH'S N o. 735 PATENT 

CoMBINED CARVINC AND WoRK BENCH CABINET. 
Fitted Wlth WARRANTED TOOLS, precisely the same as we aupply 

to Practical Workmen. From £7 10s. 
N ade {l'um n, ..... 11 uutl . Stni ncd. and 1.-'uli.y/,erl. Waln"t a n et can 

be ~•uufe to 1l11 rmottise wit/~ anu F~trnitu.,.~.' 

Invaluable as a. 

Strengthening and In .. 

vigorating Beverage. 

AWARDED 

for 

BRONZE 

MED AL, 

Indispensable for Enriching Gravies, 
preparing Soups, Entrees, &c. 

o: 
TO OLS. 

-
r -- . 
• --.. ~ . - ~ 

1 884 . 

GOLD I 
MEDAL, 

1890. 

• - - . ... -

Pure, Palatable, 
instantly prepared. 

Wil.IL B ElEP ANY L ENGTH OF TIME. 

SOLD EVERYWHERE. 

------------------------------------· 
~IL:LVES, 

ltCAJtt' UF.-I. CTUJtiO: ()l'' 

HIGH-CLASS LATHES 
FOR 

SCREW-CUTTING & ORNAMHlTAl TURNING 
TREADLE MUJ,ING MACHINES, HAND 

PLANING MACHINES, &c. 

/ngleby Works, Brown Royd, Bradford. 
ACCUR ACY AND LJ(';HT RUNNI NG GUARA.~TEED. E STABLIS HED 1858. 

Monthl1/, 4cl. THE "RIDSDALE " Fl RELIGHTER 

Cassell 's 
as supplied to H.R.H. 

the Princn of \V ,\h' s. 

~ I '\IJ Fll R OUR ll.l ,l"-.1 \TFil LISTS, l'O~T FIU:C:. Time R D. MELHU ISH X'lC'elve fire.• for 1 d . 

Indestructible-No D anger- Free from Smell. 11111, ,_ ... , ~ 7. Ft•ff t' l ' l . :liH', 

J •,·icr. 1 .... titl. 
Rtlailpriu, 111. enelt, n11d on.· -.vi/1 lttsl for )•mrs. 

Praieod by " Work," ond nU p np ore. P ost froo, 11. 3d.. Tables. 
Guide to Employment for Boys on Lea vin g School. • ''RlDSDALE" FIRELIGHTER CO. , Crewkerne • 

f: ., rA HLJ ::; III! I' ltl"•l . 

BIR"H:BECFC B .A.NFC, 
Southnmpton Bwld1oa~. Ch:t.•l ·• 1 L:>n~. ~r.doo. 

THR EE p·.r CENT. iN1 J::IU;:-r :.llowcu t.n DE· 
POSITS, rcJJ.• r·•'·le on ucma1 ol. 

TW{) 1" r 0 N 1'. I 1'. I ERES r on Cl'RRENT I 
ACCOU N 'l "t ·'" u!;ttcu ou the mm11uurn monthly b.tlances, 
when nr,t Jr.," 11 l•c:luw .{, t t AJ. 

ST<1o.... h.S. ~H.\IU:~, :tlld ANNUITIES Purch:tsed 
and Sold. 

HOW TO Pl'RC IIASE A II Ol'S E FOR TWO 
(, 1\;J \~ I I· I< ~11•'111 1 <· r A 1'1.< •1 IJF I.AND H I N 

. I 1\'h Ill! 1. 1\;•.'> 1'1 I( ~l li 'ITII. "'"h umne·ll~te ~ 
~.1100. A rt h ·" l ho: \'':,'-o Of &bu BIK"' &Jf Ch. l •RUHHOLU L ASU 
sncsen· ""' • '"~ 

Tl ~ lilt. I> I ILl.: A 1.)1 A:-: ACK, w,1h full J·~rtiCnLan, pO\t (reo 
•·na''"''"~" 1 l·k.\'\CI'> ItA\ I h !>L ROFT, ~laro~:cr. 

. 
E nglish, Colonial, an d Fore~ Pat.enta a~ Reuonablo 

Cba.reee 
sPE:cxAX.:.rrE'. 

Tlu Palmfinr. JP~rkl"~~""' f/ / nw"'t#IU, •t~tl mali~C,t Pradi<DI 
Jlltdtls, .!..f<tlltl T~»l.s, Dr•tui"P• E~ 11rs, &c. 

If you b.lve a no•rl i<le.t which has merit, prOTislonallv protect it at 
small cost, 11nd you on m;~ke moory out of 11. 

PARTICULARS I l• f' l! , 

DELICIOUS TEMPERANCE DRINKS. 
"ASON'S NON·INTOXICATINC BEER. MASON'S WINE ESSENCES. 

These Uuencet produce u· 
a few mlnutcs" dclic•ous Tern· 
peranco \\ 1110 or Cordi~l 
l:tn~:er. Orange, ll3splxrrr 

- -1 Db.ck Curr.mt. Lime Fnm_ 
etc. One TableapoonCu t 
of :Maaon'e Eztrac L o ( 
Herbs ""'ke• ono ~:~non .,, 
Sv!endlo.l llec:r. refreshinll and 
oon·tnhl.tkatin~. 

A Sarnplo O..ttlc or ether 
fu~cuco or L•tract ~oent 01~ 
recelt•t t>f 9 St.UnJ~. or a bottlc
ol e .. ch for rs .a~mps. 

ACE."'TS W A~'TI!U. 

CASSELL'S CLASSIFIED CATALOGUE, containing particulars of upwards of 
On•· 'J '"'"' " "J Volume:• pul.li-hed b)· Me<.sr;. CA<.Siti.L & CO.l.U'A NV, ranging in price from Xll'f'eepence t o Fift y 

f11lhH'"" • " •Ilk seo t on rcqueM IX>" lrc.c to :tny :~duress. 

NEWBALL &; MASON, 
Nul ti t~ohnm. 

SOt/~> Thousand, 1)rice l s. 

Cassell' s Shilling Cookery .. 
lf~RE:J.' ~V01l1( l i'OJl AlJIATE U RS OF B01lH SEXES AND ALL AGES. 

Eo1Jp11e Dcalgo, No. 102. 

J. 

Wall nraci!N 
l'rtcc r .. 1. 

H. 

THE MOST PROFITABLE AND FASCINATING OF All HOME PASTIMES. EASilY LEARNT. 
J H . SKINNER & Co. having I>is.•oleNt P frrtne.,.•hip, are offerirlg their Enortttotu Stook, includ ing 250J...OOO FRETWO~K 

• P A TTERNS nnd 100,000 ft. of Solid nnd Three· Ply FRETWOOD, Venee rs, &c. ; 1.000 Gross of ..I!'RETSA W S, bc.tdel' 
:111 imu11 n•e q11:tnt11 y of TOOLS, OU !'FITS, &c. , as a special inducement to their customers to order at once . 

. 4,500 la. Books or Frotwork Patterns, ~eh containing Twelve Large Sheets , be.aUiifully lithographed. none of which would be solo 
ret.ul .11 I~" th.m :.d. , nntl mnny at 3d. nnd 4d. e:tch ; also 

l ,ZOO 2s. 6<1. Books or Fretwork Patterns, containing Twenty Sheets, J Q in. x 12 in., of new designs, many of wh1-.h would re1:1i1 

.lt GJ. c.u.IL 'lltm Uooks, £375 in Value will be GIVEN AWAY. 
d . ' . ' h "- d . b Am:\leur cn<tomers or cnng ss. worth of designs from Catalogue wtll be presented Wll one of the a bove u. Books. 1 nose or enng tos. wor t 

wtllt t(.<'l\ ea 7<. 6d. Huok. 
An AUowanco or 10 p e r Cent. ;, rDDlis will be made on all mixed orders for Wood, small T ools, Snw Bla de<, :1nd Dcsi~s. :unountm~o 

' " 1os., .wd 15 p e r Cont. on orders amounting to 2os. and upwards. "!iOTL-TAis r~dwti"" tltJtr ' "'' nppiJ to TrrtrtU~ .~ft~.-Ju,ts. 

N .B .-A SPLENDID OPPORTUNITY FOR BEGINNERS. 
Comlllete Fretwork OutJlt, compnWlg ,,..Inch Stct'l Frame, Forry-el1:h1 Sa'"• Awl, File, FOUJ Designs (wll.h sufficient l'l~nC'd Won<! ~ nd 1<. ll:u~dbt>nk on. 

1·.-t• «kl An Arc hbDodian DrUl, wnh UMISS handle an<! Three 81U, wW be 8JI:NT GRATIS wll.b e.>cb Scl. l'ooit free for J5. 6<1. \)utili> on \:•u o.l, " · 6<1. illlc!l 
'" y l. l""'t h··•· oh. :ml 'l"·lhly ;u.sortctl pLuwd F•etwoocl, n. 9'1 ; ~~ free, n. 6d. 1211. diuo. thno. JS.: post free, .u.. 3cl 

S KATES I I 1- HVH<Y I' AIR WARRAN1 E0.-51us, 7t ln.. to t2 1n. No. r, Unpollihed Beec.b, rod. per p;air. No. 2, Poii.J>e•l ne..ch. •• M . per P.'ir. No S• 
" \ • 111" • t•lllt rn, .tU "eel. ;r.. ' '"' P.'"· No 7A, .. C;aJedOIII3" p.'uem, self·a•IJ~t lnr, one tcrcw fastenln~r the whole ~te, the bd<t princil'le. f.$. pet~"'"· No. t, Met• I frame. 
- · h tr.lp t.Hiljtlelr. ·~· Qd. 1.,., .P·l , ; P"'rt:lge . sd. per ..,.air. Thc$e ve not JUbbesh. we watrant ••ery palr. 

N I:;W CA TA LOHUES of ~bch•ncs. J)e-ll,on<. WOt><l. Tools. etc wllh b lUuJtntlons and fltU lnstructlnns for Fret-culling. rothhln~. and Varnlshln~. prke 4cl. 
I' t '"" · A ~ll"cuucn w. l rct""'k lksi1:n SENT tJRATJS with elk h Cat:aiOI!'IC ; also a List ofDeslfC'IS, Outnts. Tool Cbcsts, etc.,'" Gtutly K<o.luce<.l J><iccs "' ddr. 

N . U.-AU ~r<.lcrs NUts/be: auompallled by relllllllliKe. APPLY-

&l; CO.' r.tlUlur•c'uiWrs&!,~~!::.~ ~sate•tab, BAST DEREHAM, 1\TORFOLK. 
¥ .:rdJ.7 mn1tt'•" tAu I•~' 'IIIMff .rdw/tlr. 
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I - ---- ------------- ------------------- 1\\',,J!c J1>11 u•ry :11, 1~1. A WONDERFUL MEDICINE. 

" 
' '·• ·• 

H>l~ I'I~MALI~~ 'IIIKI.il! I •II.U.; Al< l~ "A pt•J(:(:I(• !!fl lJOOn , n. Lrf.;llfiU ro mCJl'u tlw.n wcn.lt..lt; tho bau.i ahur or pa.in, the koy to health." ' 1 1..- ·•· ,,,.. l ,\( ' I • l l'~ llf lrr l l.loratl11u;. lly loy 11rr11al>t·U (I( :.11 d.a~ .l·> (>( l:l>ti rty, 1a111l C>ll" c.! tlrt: l>r .t !! llaf.~fllt:>; . 1(1 thu ht rvt>u. ;,rul 1-l•·I,Jifloilrtll-. J; 1'.' /~'(/114 1 1lf 'S 1~ ILLS hltV(} l/t(} LUI"fii' .C>t Srtl<} of· Ull/fJ 
'i'lt f /t(} I VfYrld. Jllf~dicine 

, .,,.,,,,,.I ''"'Y loy tlw l'r t>Jotlr ll•t, "I , l ll.kC IIA iol , S t. l l rltn~, l.:.ll ('ll~lrln·. lu l lroxM 1 '>, 1 ~1\. l•fll l :1~. ()11. raeh. ~1<1 t.y itll DOij!J!I.t>. iJII'I l'o~tent M,...t: D• I Jro:&lr t" r vrry"' lr•·rr. N./1.- Full /Jue( ll ""' rur J!lltttl U11lh ~rh IJtJX, · ---------------------------~--~--~~ 

"The 
Sj>ocially 

Household Treasure" Borax, 
P rOJ)arod for Personal, Domestic, and 

Sanitary U s os. 
J,a(;/.;f~ f.<J, (;fl., .1d., a nil~ ld. f:ftclt. 

Sold by al l Grocors and at Stores. 
PATENT R J!O I9TF.IU!D. 

JJI ll lJl IN Glf A 1l1. 
BORAX CO., Solo JJirtlcf~1·s. ------ -------------------------~----------~-------------------------------------FRETWORK PATTERNS. 

, , I' J I\\ IJU 1.1 . , • .,.. j,,, 't•t•tW i.t-. 1 ln,i t .. .-
J '••· • ... ·' '"' I • •Hill •I '•tlf ( •l .tt •, ''" ,,, tot-" '~· Allll J'.t,qt, t hat, JIHiiuiU~ I I, j,., lt•• , ...... IH "' t ' I lf" ( ..... --:"" ... ,, I' ..... ft ,-., fo" fl I f of l t1 tf •Uhl•• f hi ~~ I o1.o. • 1 

" ' t I .tU 1. t. • .,,., ,,.t_ l 

I;O(J'f' I I U l t(J 'J' If l'l Hf1, 
'l ' 0 () L M 1\ K 1: n H, 

J)tJ ll!.,.l.N. Londou Warnhoun~>: 124, NE"'VV"OATE 
l 'or\'O' Itl : ,orad t • l to•,••·~ IN()f. 

<H:IITION, I'LA'I'U t.I:NCJ:, IIVH 
I' I!I'II IA, III~AIIAUII I!, '>"d <•11 
• ollwt '"''" ol I all l llr·,•ul.otll h·lo. 
I'IJill l' ll:ll tlw JI(HJY, I;,.J .. ttl lttl! 
NI:W 1.11'1: au• l VHJOUlt l 't1iil· 
, ,., .1· ~ l h •ll Vt• lllollb ll'll lj >l"f, oi iVI> 

l 
.... , .... llr:, I: llo \ol fll dolo· Ill ro· 1.110: 11 1 . ( (JI .. II U(l ll IIAM IIIt l<, .,, II AWI.It Y I>•IIIAI\ 1< , M AI4Cl lo111, ~)l r.~l-" 1 """" , ,, ... u•rd 
wvi iiJ' ""ol ".ll llllil••ll •ll' 1lw f•V r· r tlot> HA I.T ll.Ji:OAL lc.r IWI> )loliro , I la~VC> ouurf, J•lr •lliHtslu •IA•tlu~;: t lo·•t I 11V" f,;uu•l 1t tla., 1111

''
1 · · •I:• rr .. l,l t> In • ·•• ID ''' ,.11 H .. lluc•, kh!J a (;.oll ... l h (;Ufo f 11 r l,tll!ou• llr .. ,l .. d ro 101111 furr!>d ll•lll(ll ft, ( ruoll wh~l 

""' l •·tl l.r .otu ,,.,, , ,._, .. , lt.ttlt•f: 1 .. I 1 I I ..... " '·"""" ..... 1111· 

JJr:tonrr.Ns "n't owns 
thr. 001111'LllXION, 011111 h lol,la ' 
lo-toruurrndo-tl hy lilt ld£DJ()AL 
J•rvft· . .l~>n. C~>wl'll "11 LkkOltS 
OP Dl£'f, «·uiuf~ (J( dnnllra 
h a fll tJ't Jolr1..llit r'f•r~r { 
rnoru loJ: drlul, B'tlMIILATIIO 
llw APJ•I:TlTf!. ,,ntl clvlr•t! loc.• 
IV t lu: cutlfl' Jy•. lrll'l. 

CARVING AND FRET SAWING FOR PLEASURE OR PROF-IT. 1/I(Jh t-~• t A lfl (tl'tl Ot1lfl JU nlttt j'(J1' } t\rriUHJI'!.' ttml () (11'1.-'/tl. f/ 'l 'oMt~ w u l l HillfJII If. 

'"< ao>U".Ir l V I t 11 )' \lo, Uti,,,( oil ( l t~ahh l • , ,_, ~.r•·•••• ,., l·r 1• ,.1 111, 111 tloe MJ. . AO£&, J J. LT &l()AL WOIIUI, LfVlk~()I)L 

11 I I 1 uv toivt·n tv Jor tl• 
' l ' hc• C' UUI'IUCHI~ ~lll f! Ulld l{f''IIC'rllJ !*Uit lll faU ' IIC)II \\ ' C 1 (J\1( ~C!IJl 1 1 c: r. . f( Jr ( I ·' 1 r 4 Id< I 1t (liJ()II i A I 1•1(1( I • \\11 

W(H k~r•. &c. , lu all put!" (J t rt w!Jrlu tnt.l• r• u ttJr thl' prt .tnt t:c:.\.1111 tu J • • • • we: 1\Ct ' ' ' ' 1 v < IIMt·t•'l n l{lN, 0ur ~lt,<: k" CJr htlltrnM, &c., pmllably J,dnr. tnu<.h th ~; lur~:c~l In tht• Cillllllf)' ul.tr· 111 ""lt ull t tt ~ l t~t, ruul 111 l.thd l.y n·turu tl Jl(J 1, 
FRETWORKERS' BEGINNERS OUTFITS, at 1,'3, 2/G, 3/G, & 6/0 each, I ()Ji jne. 

l ';,rct-111 (Jf Allll(Jitrd l' t t iWIJik, ' " rctl .. . 
12 l' int:ly Lhlw~r:aphrd full ·!ilttd Pall rrn 
Set- v ( 12 CarvluJ! T (J(JI•... ... • .. 

... ... 
... 

... ... 

... ... 
... ... 

. .. 411. free. 

... 111. .. 

. " 101. .. 

• 
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