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DECORATIVE. WINDOW FRAMES IN 
CAST IRON. 

BY HlRAM PRICE. 

CAST moN is not a material which wo are 
.accustomed to consider as suited for the 
window frames of buildings of any high 
architectural pretensions. }~or this use, re-

• garded from 
! t he artistic 
~ point of 

view, it has 
thu R far 
achieved 
anything but 
.a favourable 
record. We 
chiefly asso
·ciate cast
iron windows 
with such 
matter - of
fact struc
tures M fac
tori es
.structures in 
which ugli
ness rather 
than beauty 
would seem 
to be the 
result aimed 
at. We o.ro 
.also t o ler
o.b1y fo.milia.r 
with them in 
the rural dis
tricts as M · 
aociated with 
eottages of • 
the "model " 
~rder, and in 
which they 
have gener
ally much 
ab out as 
-<:heering an 
effect a.a iron 
grati. n gs 
have 1n a. 

• 
pru~oo. 

Neverthe-
1e8A, it cannot 
be douhted 
that the cap
.abilitiCA f1f 

• 

• 

thU. materiAl for this purpoee are great. 
'That tmcb is the caae ho.a been recog
nised by ablo architects. Rickman, who 
.-ome hut£ a century ago earned the (not 
undi~1utcd) title of '' JteRtorer of Gothic 
Arclutccture," thought ao, and tried hard 
to ut.il~ .it. (t appeared to ~ him that 
to ahupe in atooe the intrica.to forma of 
Uothic tracery-which are often mere repe
titiontJ-WM a. "low, laborious, and wuteful 
proee•• ; a.od that i~ might be a.ccompliabed 

• 
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a.s well, and much more economically, in 
cast iron. In St. George's Church, Hinning
ham, he has placed on record u.n attempt to 
act on thi.s conviction. Some of his cnl':lt· 
iron Gothic \v-ork there, as, for instance, tho 
parapet of his tower or the applied orna
~ent of his buttre~ses, is good enough to 
pass muster ; but even this cannot be said 
of the tracery of his windows. 'fhe lending 

(PRI CE ONE PENNY. 

'l'he teaching of this nud similar failures 
is not that the mo.teriul is necessarily un
suitable, but only tho.t it must be used on 
sounder principles. Good rat·ely comes of 
trying to make o.ny materinl pass for what 
it L<) not. Honesty is essential in resthetics 
M well ns in morals. A material will rarely 
look satisfactory if it does not by its treat
ment frankly declare what it is. Our metal 

frames, to be 

... 

~0 •• 

t ruly artis
ti ct mus t 
plamly say 
that t h·ey 
are meto.4 
and nothing 
else . 

P'!g. L- Bea4 of Decorat.lve Window in CaRt Iron. 

lines in them n.re by no means bad ; r.a nictl 
out in stone, they would have loolwl well ; 
but there is about them nn attenuation which 
ruins their effect. '!'he nrch itect felt thn.t it 
would ho.ve been o.hsurd to hn.ve given to a 
strong mo.teriall ike iron the bulk demanded 
in stone, and thinned down his tmccry 
~ccordln~ly; but he ncglcctctl nt ~h~ Hn!no 
t ime to gtve to his work any of tbc UIHtmct1vo 
characteristics of metal. The result there
fore wu a feeble caricature of ston~ t racery. 

• 

I believe 
in cast iron 
for decot·a
tive window 
frames be
cause I 
know of no 
other mo.te
rio.l in 'which 
so rich an 
etl'ect is to 
be obtained. 
combine d 
with equal 
strength, and 
at as low a. · 
c ost. Mr. 
Ruskin has, 
indeed, said 
something to. 
the e ffec t 
tho.t it is im-· 
possible to 
produce any
thing o.rtist
ico.lly ~ood 
in cast ll'OD • 
but with ~ 
due defer
ence to Mr. 
Ruskin, I 
must be al
lowed to dif. 
fer with him 
on this ~oint, 
when I re
flect that the 
old work of 
Sussex and 
the modem 

work of N m·wich aro in .evtdenco o.g~inst him. 
Although in th~ tlcl:!tt;;ns now llud befo~e 

the render tho hncs o[ flamboyo.nt GothlC 
have to some extent been followed, I must 
disclo.im o.nyo.tt.empt to gi v~ clist!nc.tiyGothic 
windows :mitccl fot· Uotluc hmldmgs only. 
'fho t!o.mboyo.nt line::~nro merely used bo~~~e 
they seem bc::~t to b,ring out tho .co.po.b1ht~es 
of the mo.teriul. 'I he po.ttcrns g1 ven o.re ~n
tended to fill oru\n~ry squo.re-beo.ded Wtn• 
dows. It should also be observed of theae 

• 

• 

• 
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desi~ns that castings from them 
will ... be in no danger of being mis
taken for stone or anything else 
than what thoy are : and this point 
it is proposed should be still further 
emp~nsised in J.Xlinting them, such 
colours only bemg used as we are 
accustomed to associate with iron
work. 

I offer these d esigns to those 
interested in building as so many 
suggestions merely, to be taken for 
what they nre worth. }"'or, thou~h 
the writer of tJ1is paper may not De 
absolutely '"itbout experience as a 
modeller of ornamental iron casting, 
h e ma.kes no claim to be considered 
a. practical pattern-maker; and he 
does not question but that a practical 
man. settmg himself to carry out one 
of these de.signs, will be able to 
introduce T"arious t echnical improT"e-
ments in it. N evertheless, he has a. 
roufident hope tho.t as suggestions 
his des~1s may pro,·e of '\"alue. 

As it 1s proposed t o Ctl.St the orna-
mental parts in panels, the designs, 
with the addition of plain bars to 
fonn mullions and transoms, can be 
combined so as to form windows 
of almost any size or shape ; and 
,.,; th the Yarious designs are gi'\"en 
hints for screwing together the dif
ferent port ions of a frame in such a. 
manner as not to be unsightly. By 
these arrangements, and bv the u:;e 
of iron-glue at the joints, the whole 
frame may be made as rigid as if 
cast in a single piece. 

-

-~ glance at one of the more im-
portant illustrations (say Fig. 1) will - -
show that the ornamental work is of two kinds 
-the thicker members which follow some
what Gothic lines and which carry the glass, 
and the flatter intermediate work, aaaainst 
which the glass simply lies. The illustrations 
are not drawn to any exact scale, but suppos
ing the repeating panel in Fig. 1 to be a foot 
across, tho::.e members of the design which 
carry the glass would measure about three
quarters of an inch from side to side and 
from front to back. Something of the general 
Aect.ion of these members may be seen in 
Fig. 6 ; nnd on each ~ide of them is a. rebate 
on \\'hicb the glazing is done in the ordinary 
way with putty. The glazing is sup
posed to be on the imtn" side of the 
window. 

The intermediate work is supposed 
to be cast quite flat on its inner side, 
and it might have a general thickness 
of about a quarter of an inch. On 
its outer side it wonJd be sli~htly 
relieved by either raising or inc1sing 
the fibre.CJ of leaves and similar mark
ings : empho.sis would afterwards be 
given to such markings by paint or 
gold. 

An alternative treatment or this in
t-ermediate work migh~ however, be 
found in piercing tt., as indicated 
in the leaves and flowers of the side 
panels in Fig. 1, and inserting small 
discs .or other pieces of colon red ~lass. 
The small section (Fig. 7) shows UQw

1 in case this latter arrangement shouJa 
be followed, a little rebate is formed 

• 

• 

• 

• 

• 

• 

Fig. 3. -Skeleton Plan of Window. 

But to speak particularly of Fig. 1. We 
have in th1s a repeating panel for the head 
of a window. At its sides a.re drawn two 
half-repeats, to show something of its effect 
when m position; but those portions of 
these half-repeats which approach it are left 
merely dott-ed, that they may less interfere 
with the actual pa.neL The supposed size 
of this panel is 12 in. wide by 21 in. deep, 
but it wouJd in no way suffer b! being ca.st 
on a somewhat larger scale. The flowers 
and leaves are shown in this as being "cut 
up " on their outer surface by incisions in 
the flowers and by raised fibres on the leaves, 

l'tg. t.-b'on Frame with Lead GJniug, 
¥ 

to be picked out in pa· f 
black or gold. Dut i~n 1~ ~th • 
panels at the sides is iodithe half_ 
\Ve have a~ready seen, the a1:ted,. as • 
method w1tl1 coloured gla.._~ t'Uative-
from ~e outside of the wind~ibn 
"cut~ng-up, method will be ":n 6 

ef!'ecti.ve ; but the coloured ~ 
w~llh~ve greater variety as seen fro 
Wit m. lJ) 

}t wifl ~ observ~ that at 0 D 
Ftg. 1, IS g1ven a section at the t • 
of the panel on the line A~ show~J) 
how eaCh ~peat of this panel is mad! 
to overlap Its next neighbour and . 
attached to it by screws from be bin~ 
-By." behind " w~ should perhaps ex. 
ple.m that the mner side is meant 
these d_iagrams in a general ·way 1e: 
presentmg the outtr side of the win· 
dow. From. B to E arc shown the 
screw-holes m the back portion lDd 
!roD? A to F t;he rounded front m~uld. 
mg mto whtch thescre,n aredrivu. 
At G appears the capital of one o1 
those mUllions on which such 10 
ornamental head is supposed to rest 

In Fig. 2 is drawn an ornamental 
base panel to accompany the head 
in Fig. 1. Of course it will not be 
in every instance that such a '-a 
will ]le required. If an unimpeded 
view is deshed, or if it is necessary 
that the lower part of the wind011 
should admit as much light aa pos
sible, no base panel will be used. If, 
however, a. certain amount o( oh
scurity is wished for- indeed, in all 
cases where it is usual to inaen 
ground glass, or to U8e wire-blinds. 
or anyt]iing of e. similar nature-

the base tmnel will come in admirabll ; 
an.d, artistically speaking, render the wm
dow most complete. In the mere skeleton 
sketch (Fig. 3) is shown a window with 
these ornamental panels at base as well as 
head. At H and 1, Fig. 2, ma:v be seen a 
method of fixing the base panel by screwillg 
it to rebates in the upright mullions. 

The bottom bar of the frame at K, tig. !. 
will of course be moulded sloping on ita 
outer side to throw off rain, and the b8.se8 of 
the mullions L and l£ will proba~ly be ~ 
in the same piece with it, the mull1ons beiDr 
made to fit into them with mortice and teaoa 

joints. L is a. corner base, and. u 
there will be a necessity for kee~ 
it square to fit the angle of. the ~ 
work, it is shown as finiShed 
m~telx_.a. nail-beaded or.nament.. tl 

In lt'ig. 4 we have an mt~rsect101l 
mullion and transom. It IS pronoaei 
that the ends of the l~tte~ sbou)d: 
with tenons into mortices m the !all 
lion, n.nd there be fixed.. The ~ .. 
flower ornament at tho tnte~ 
shown at N: is attached by & scre• 
through its centre. The transom;:; 
of co~ be so ~ u to 'irecl 
the space into Jl9.De& of aD1 :b!a o1 
height.. Fig. 5 illustrates a me cl 
fixing the liead panels to thhe.:-wm 
the mullions by sere"'Bt w 1• 

11
_. 

be concealed by the putty ~18 cltlal 
ing. Fig. 6 is a ~ au!!f;sectiOD T. tD 
gla.ss-careying membels. • "• 
which allusion has 
made, is a section in a leaf or 
of the intermediate Jlai' wor 
give some id~ o~ '~u 
Posed for fiJUDg 111 
coloured glass by 
rebates. 

in the fiat surface of the intermediate 
work to receive the coloured piece. , 
For this scarcely any putty would be 
needed, as the coloured disc would be 
kept in plnce by the large pane of 
glass against which it would be · 
pressed. • ~. lL-Plan, ab~ Mode or JoJnlnl' Square l'omU • The aboYe 

• • 
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HIVES AND OTHER A PIARIAN APPLIANCES. 
\ . 
\ 

side will ha•e to depend ion the decorations 
of the room of which it f rms part. But the 
inside colour will sho but little : from 
within, aeen against the 'ght, the ironwork 
will teit a.s little else th~n black ; gold only 
will t ell upon it with much effect, and it 
may, therefore, be well to a certain extent 
to employ gold. 

To speak then of the outer side. It is 
suggested that for the heavier, glass-carrying 
lines a deep dull red will, in a general way, 
be appropriate, and for the intermediate 
work a moderately deep dull green ; the 
prominent parts in each being picked out 
witli the opposite colour, whilst for certain 
specially prominent points a'Qd slight mark
ings black or gold mtght be employed. As 
rega.rds the use of gold, however, care will 
always be needed to avoid a "spotty" effect, 
and n. gilded surface will often reqwre a. gilt 
line near.a.djacent to carry it off properly. 

Ac,"S.in, bronzing_ would not be improper 
for our purpose. . The whole frame might be 
painted of a dull green, and relieved in its 
prominent parts with bronze in the ordinary 
way. This would preser\ ~· its character as 
metal, and would look well, 1 ~10ngh whether 
it would have so artistic an effect as the 
former scheme ma.y be doubted . 

. Mention has been ·made of iron glue 
for . uniting into a solid mass parts which 
have been merely wedged or screwed to
gether. It is familiar under some name or 
·Other to most practical iron-workers ; but 
the amateur may need an explanation of it. 

· 'The common way of making it is with iron 
.filings and sulphuric acid. This laid on the 
]>arts before they are screwed together tmites 
them so effectually that the joint becomes 
harder than other parts of the casting. It 
can, of course, only be used when no future 
unscrewing or takmg to pieces is contem~ 
plated. It is .said that the French claim 
that their "iron mastic '1 (o.s they call it) has 
more strength than ours: they use in addi
tion a little sulphur. 

· In addition to their primary purpose, it 
may be found that our designs for iron 
window frames . may be adapted (without 
glass, of course) to verandahs, balconies, and 
similar uses. It may be observed that the 
design Fig. 8 especially would make an 
exceedingly rich substitute for lattice-work . 

••• 
HIVES . AND OTHER APIARUN 

APPLIANCES. 
BY APIS. 

• w JJ. SWILTBB-HONEY RIP.ENER AND STRAINER 
- hZDIUlS-'TRB RAYNOR- DUKKY FEEDER
.A.llfD.IOAlf lit.u>m FEEDER, 

A WAX smelter is a. very 'J]seful piece of 
apparatus to have· in an apiary, as by its 
means wax may be kept in a fluid state for 
a considerable time w1thout any danger of 
being overheated. 

It is on the well-known principle of the 
glue-pot : a.a outer vessel contams water, 
while the wax is placed in the inner one, 
which cannot then be made hotter than the 
boiling point of water. The manufacture 

· o~ a. smelter ."':ill be found to be a very 
mce JOb, entailing some rathe~.: clever tin 
work. , , . . . . 

The outer case is oval, and rather like a 
tin te~~:-1t>ot, ,fm: w4._ich it might, at first sight, 
be eas1 y mistaken. , 
, ~t~ di~ensions ~~:re 3l in. long; 2! ~n. wide, 
3 1q. h1gh ; the· u~ner receptacle IS i in . 
smaller every 'Waj, so tha.t i in. is 1eft 
beAtween both for water and steam. . . 

pattern [Qt.. t~ 'bottom of the water 
case should be cut from a. -piece of card-

~ - 4- . ... . • 

• 

board. To do this, drive two strong pins This will complete the smelter: .\.:.'- · 
Yertically in the cardboard 2t in. apart, and should, of course, be water-tight 8$,,U,"ttiUCil 
make a loop of thread 3} in. 1ong ; pass this the outer a.nd mner receptacles. ~~r~ 
lnop over both pins, ana run a pencil round !Day be used for the tubes on to U)b Q 

the loop. An oval figure about 3 in. by 4 in. 1t would be neater to have littl Ph ut 
will then be described, as in Fig. 2. caps to fi~ ti~htly or even to sc:ew rass 

This oval may be cut out of the cardboard The wax IS mtroduced into the 
8 

on. 
with scissors, and used as · a pattern by u~uaUy when in a molten state, but~~~cll 
which the tin or copper for the smelter p1e~es could be put through the tube if 
bottom can be marked. A.} in. may then be desrred. . 
cut off the edge of the cardboard all round, Care should be taken to have the inn 
and the bottom for the in.ner receptacle cut case a.s nearly as possible concentric wi~ 
from the reduced pattern. It is much better the outer, so as to have t~e same space left 
to niake the outer case at least, of copper, for wa~er all l'?und. ~ however, u not 
as it will last much longer than tin, be very- dtffic~t. With the legs, if the hole in the 
pleasanter to work, and look better. A boiler top lS l!l the correct position. 
smelter :Qlade of copper -also is more A~oneyRtpener, Fig. 3, ma.ybemadeof 
valuable than a tin one, even beyond the any t1?- receptacle large enough to hold the 
difference in the value · ·of the materials. guantity of extract~d honey likely to be 
If . tin is u sed, acid . should on no account ~ hand at ~ne ~une.. A vessel 12 in. 
be employed as a flux for the solder, as d1ameter and I8 m. htgh will probably 
it would . soon eat its way through the hold more than most of my read~rs requi~ 
plates. · It can easily be made after the manner of 

The sides of the outer case are formed of the barrel extractor, having a wired edge 
a. strip of tin 3i in. wide and about 9' in. top and bottom, and a. honey valve soldered 
long. ~ in. is turned over at each. end, one in thb side close to • the bottom. It is 
end up, . the other down ; they are hooked scarcely necessary to have · the bottom 
together, hammered flat, and soldered. tin. sloping, as the can may be tilted over with
of one edge is then flanged out a.t nght ou~ much trouble, but most amateurs will · 
angles to receive the bottom, which -has find it easier to have the slope in the 
the same amount ·of its edge turned up bottom. It will then be made a. little 
and then down over the flange, the whole larger than the space which • it ha.s to fill 
being finally hammered fiat · against the and "turned until it fits tightlr all round 
sides, as I described in the Little Wonder against the sides of the can. The bottom 
extractor. · · might also be put in like that of a tin sauce. 

The ittner case may now be taken in pan, '!ith the folded j oint such as we used 
hand, its dimensions being _3 in. long, 2 in. m the smelter. 
wide, 2t in. high, the strip which forms its _ · :q this last plan is employed, it would be 
sides t in. shorter than that for the outer adviSable to solder three or four circular 
case, and the bottom i in. smaller all round. pieces of tin, about the size of a. crown end 
The bottom and sides may be attached as slightly sa.ucer-sha.ped, to the bottom, to 
in the outer shel~ or the bottom may be prevent it from being worn at its junction 
flanged like the cover of a. canister a.nd with the side. 
soldered to·the sides. The top had better be A strainer might conveniently be added 
beaten into a dome shape, a~ shown in Fig. to the ripener. This is either of pedorated 
I, for which a wooden block with a. hollow tin, or s1mply a piece of muslin or cheese· 
gouged out to the correct size and shape will cloth. If the former, it should be made in 
be required. The top is fla.nged down, and the form of an inverted cone in such a way 
fits the body to which it is then soldered. that the cover of the can will fit also over 
A hole is made in the centre of the top to the strainer. It woulti be better also to 
take a. piece of light brass or tin tube i- in. have a rim of plain tin over the perforated 
in diameter and I in. long. A hole is also cone, so that a. quantity of honey could be 
bored jl.bout I in. from the .bottom to take poured in, and let percolate slowly through 
the nozzle, which is a piece of tube 4 in. the lioles. . 
long, and tapering from ~ in. to t in., but it If the muslin is decided on, all that lS 
is not soldered · in place yet. It would be . required is a. rim which fits ~to the top of 
well to solder three little feet i jn. high to the can and holds the mu.shn n~ rou~d . 
the bottom of the inner case to . keep it a This rim can be ~ade of _doubled. tm, ~ m. 
proper distance from the outer · these can be wide, first made m to a hoo.P to fit .the ~n, 
of pieces of t in bent round to ab;;ut the size and then having a I in. turned out at rtgbht 
of a lead pencil and cut the correct length. angles over the wired ed~ of tbe can. T. 6 

A handle, as shown in Fig. 1 should be cover will fit over this as m the ?ther. . 
riveted to the outer case after the manner Feeders are legion~ but I will ddcr1~ 
of a. tin pannikin handle, and the top made only those which I nave made an UB d 
to fit nicely over tae sides. A hole should myself. One of the best fforh~llh 1ro~~8 be made, and a bit of tubing soldered in 'the purposes is "The Raynor,'' o w lC 81 
outer cover towards the handle1 through three dia.grams in ~'igs. 41 5, fnd :· ttl with 
which water · is to . be introducea into the It will be seen fi? co~slSt o a. 0 e. h a 

, boiler. An oval hole about 1 in., long a.nd i- screw on cap, wh1ch.I!J per~orated Wlt 
8 in. wide must be made over which the outer dozen holes m a. sem1cucle m hch a. ~! 

nozzle is soldered. . tha.t one or more can be brol;18 t ovet'and 
The inner case is now to be put into the cireular slot which is snown m the 8 ea' 

other, a.nd the sma.ller nozzle soldered firmly Fi~. 5. A pointer soldferhedl 00 ~~ a! 
into place, having its point as high a.s the in<ljcates the number o o es w 
top of t he smelter when horizontaL The uncovered to- the bees underneath. , f hard 
soldering can easily be done throngh the I ma.k.e the ba.se of my feeders oat ~, .. 
large hole in the outer case. The top CSf the woodt_lturn~d. to the ~ect10n shownd ll I! 
boiler may now be put on, the tuoe com... 6. They are 6 or 7 m. a.cross, an 
municating with the· mner receptacle passing hig_h.· . • · ad t fit the 
through a. hole made for- its reception, and TP.e recess in the top ·~ m e ~ boughi 
solder should be apj>lied a.ll round the tube 2 lb. screw-top bottles, wbtu!:'! for &boa~ 
and the top. The outer nozzle Ca.n then be from all dealers ln bee app c · 
soldered in place both to -the•boUer and the 48. a dozen. • t rned to 
inner nozzle, ''v • · The top of tbt dome 1S u - · . .. ~·· . -·-to···-• 

• • 
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k in. thick, a circle marked round while in 
the lathe with the corner of the chisel and 
the slot ~ in. wide, cnt out with a n~rrow 
chisel ana penknife. 

The slot IS to be half the circle round-no 
more. The feeding bottle is then laid in 
place and holes pricked through its cap 
through the slot of the stand, with a darning
needle or fine. awl. These holes may l:ie 
about a .dozen m .number, as shown in Fig. 
5. A pomter of tm must be soldered to tlie 
cap, and ~umbers stamped on the stand 
correspondmg to the number of holes 
open. 

.When the bottle is inverted, the syrup 
will not run out of the holes, owing to the 

.:fig . .lO • 

• 

. .l'ig. 9 •. 

• • 

• 

Hone. A slit is cut in the dummy to enable 
th~ be~s to take the syl'up, which is con
tained m an oblon~ tin box with perforated 
edge placed at the oack. 

l<'ig. 8 is a. section of the dummy and 
feede~ which I used successfully as an 
exper1ment last season. The slot in the 
d~mmy is .6 in. long, and the tin box 8 in. by 
5 m. by 2 m. ; a. dozen holes are made along 
the lower edge opposite the slit, and a screw 
plug and leather washer keep the hole 
t!n'ough which the tin is filled perfectly 
t1.ght. The tin is !cept in place by two 
p1~ces of wood 2 m. by 5 in. by -t in., 
nailed ~dgewa.~s to th.e dummy, and two 
other pieces 5 m. by 1 m. by t in., nailed to 

l'.ig. i:. . 

' 

l3g. !J. 

:Pig 6 . . 

• 

~- 7. 

Fig. 9 }s a general view, and Fig. 10 a. 
cross sect1on, of one of these feeders which 
I have in my possession. 

It consists of a trough holding about 
10 lbs. of syrup. This is supported over 
the breod nest by the ends and a. pair of sup
plementary sides, which allow the bees free 
o.c~e~s to the tep of the trou~h without per
mittmg them to esca.pe1 a. th~n b~ard a.ct~g 
as a cover. The vert1cal lmes m Fig. 10 
denote a. sort of ladder made of very thin 
wood, its object being to prevent the bees 
being drowned in the trough. 

To make this feeder, two pieces of clean 
pine l Ot in. by 4~ in. by 1 in. are made out for 
the ends. · Rebates l~ in. wide by i in. deep 

:fig. 3. 
• 

• 

. . 

·-· ·-- - -. 
a 

:Pig. 8 . 
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FfK. l .-Sectton of Wax Smelter. Fig. 2.- Pattem of Bottom. Fig. S.-Boney R!pener and Strainer. Fig. ,!.-The Raynor Fe41der : PeedJng Bottle. 
Pig. 5.-Ditto, Stand. Fig. 6. -Ditto, Section of Stand. Fig. 7.-Sque.re Base Feeder. Fig. B.-Section of Bone's Dnmmy Feeder- A, Dummy; B, Syrup ; 
a, Boles ; D, Screw Cap ; ll, Blip to auata.Jn Tin. Fig. 9.-0eneral View of Rapid Feeder: Fig. 10.- Cross Section of Ditto-A A, Level of Top of 
Prame1 ; B, Bee Space ; a C, Top ; D, Trough. 

air pressure and capillary attraction, but the 
bees can easily suck the syrup through the 
h oles. I frequently line tlie dome with 
cloth or chamois leather to keep it snug. 

When I am in a hurry for a stand, I some
time.q use a piece of pine 5 in. square, and 
tack a. Bli{> 1 in. wide and t · in. thick all 
round, aa 1n Fig. 7. I then cut a hole right 
through the top large enough to take a tin 
canister cover of the correct size which I 
tlange over and secure in place witi1 a couple 
or tacks. 

I cut the slot in the tin a.nd make the 
Loles in the bottle cap as before, and the 
work is done. A pointer, of course, will be 
netded u before. 

Another feeder on thiR principle ia a. 
dumm1 feeder, invented by, I think, l\fr. 

the backs of these) so that t in. embraces 
the back of the tin. The wnole works like 
the female portion of a. slide. A small strip 
(E) underneath prevents the tin from going 
too low. 

If the screw cap is an objection, it could 
be replaced by a tube and good cork, an 
indiarubber one being the best. 

For spring feeding, when only a. small 
quantity of syrup is required to be given at 
a time, some of the holes in this feeder may 
be j>lugged up with wax. 

The prinCipal objection to all these 
feeders is ihat they must be frequently 
attended to, on account of the small quan
tity of syrup which they contain. This has 
been overcome in the American rapid feeders, 
of which there are many now in the market. 

are then to be cut round three sides of 
each. . 

Two -pieces 14 in. by 3t in.band one 14 in. . 
by 9~ m. by ~ in., are to e got for the 
sides and ·bottom of the trough. This may 
be now completed by nailing the sides and 
bottom to the rebated parts of the ends, 
forming a troue:h 8i in. wide and 3t in. 
deep, an<\ with .... the ends projecting i in. 
beyond the sides and bottom. 

The outer sides, which are 1 # in. by 4~ in. 
by! in., a.re now to be nailed to the projecting 
parts of the ends, which willleavea. space of 
1 in. between the sides of the trougl1 and 
these outer sides. 

If the whole structure be now laid upon 
a. table, it will be found that the bottom of 
the trough is i in. from the surface of the 

• 
• 

• 
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tahlt!. A partition is now placed 1 in. from 
the end or the trough to for m a. fi 11 i ng- ~pace. 
'I'his partition is pier~ ··d with l in. holcl-1, so 
that when the syrup is poured into the 
:intnllt:!t' compartment, it wiH run into the 
lar~cr, which eau thus be filled without 
removing its cover. Tl1e covea· may now 
he m·\du of ! in. stuff of such n ~ize n::; to 
v\'Cr the larger compo.rtment: Yiz., 10~ in. 

by 13 in., and a couple of little cleats put on 
to prevent it from wnr~ing. If an examiua
tion is now made, it wtll he found that the 
hees cnn -cmwl up between the inn('r and 
outer sides of tlto feeder o.nd over the !'ide of 
the trou~h into the food. A careful exnmina.
t ion nt t hi::~ stage will slum the coun~e the 
hee~ will take ; and if nny pa.ssnge is Je::;s 
than ~ in., it should be enlarged. The top 
1·dgc of the trough will evidently be i in. 
l11wer thnn the sides of the feeders o.nd the 
11ntler surfn.ce of the cover. The bees could, 
at thi~ tago, find their way into the smaller 
or lill ing compartment through small spaces 
which conuuuuicate with the hi\'es. 'l'hese 
l'a.n now be stopped up with scraps of wood 
t.11·ked over them, and a. long narrow strip 
oi ~las..<~ cut to cover the compnrtment. 

The ladder which enables the bees to take 
tho food without the risk of bei·ng dl'Owned 
<"an now be made. About the best materinl to 
employ is the wooden dividers which are m~ed 
tl) separate the sections in the section crate. 
They ca.n be cut 12 in. by 31 in., and seventeen 
Ol' e1ghteen of them will be required. Twice 
a.-t many pieces of wood i in. thick by about 
~ in. by 1 ~ iu. will also be req&~-red. One of 
the thm aividers is then tnken and marked 
with a pencil 3} in. from each end. A 
couple of the small pieces of the wood are 
then laid on these marks and equidistant 
from the edges of the divider; another 
divider is then laid on top, and a tack 
through each thick piece secYrcs the three 
together; another couple of thick pieces are 
put .next, again a thin o!le, and ~he ~eking 
contmued as before until the plle IS high 
enough to fit the breadth of the trough. 

The thin wood dividers of which this 
l~der is made are kept i in. apart by the 
httle blocks between, and that is the whole 
secret of its manufacture. The outside 
dividers will, when in place, be i in. from 
the sides of the trough, being kept so far 
awny by similar blocks. To prevent the 
lad~er from floating in the syrup, n. couple 
of httle wooden buttons attached to the sides 
of the trough can be turned over it, while 
two strips t in. thick are tacked to the 
bottom of the trough on the iMide to enable 
the syrup to flow freely to every _part. 

This is an excellent feeder. It takes the 
place of the section crate

1 
but of course is 

only suitable for use in tne a.utum..n when 
st?cks have to be fed up rapidly befo~·e the 
wmter. 

THE ART OF GRAINING. 
BY A LONDON DECORATOR. 

·---
IMITATIONS 01' WooDS BY :PLAIN STAINING 

AND GRAINING U,PON UNPAI.NT.ED WOOD. 

~ Practice of Sti.i'R.ing li!ht and inexpen
stve wood~ t<? th~ colours of more rich and 
costly vanettes JS a branch of graining
" ~ham;' thougJi it still is-that few persons 
wtll obJect to. The adva.Btage of being able 
to get a permanent and decorative finish 
upon new wood without the important out
ll!-1 of prepara.tory'painting is se apparent to 
au, ~lui.t a firs.t place of interest Will readily 
be _Blven to a ~per dealing_ with such. 

Under tbia ~~ng we h&n two distinct 
• 

• 

THE ART OF GRAINING. 

treatments of imitations-the first wherein 
the colour eH'cct alone is sou~ht nfter ; and 
the other, that in which the figure and par
ticular charn.ctcristics of the wood are also 
imitated. Without attempting to follow the 
theory of the matter beyond the simplest 
lines of consideration, it will be readily 
granted that both of these methods have 
their )lroper sphere and limitations. The 
description and quality of the wood stained 
is a most important factor of its successful 
treatment. l•'o1· instance, we may stain 
white wood with the colours of light oak or 
maple, and obtain a rich and satisfying 
efl'ect. Apply, however, the same trans
parent glaze to sappy and knotty deal, or, 
on the other }.lantl, to light pine with a 
strongly marked grain, and we feel at once 
colour and ga·ain do not. agree. Pitch pine 
of the ordinn.ry class, such as its imitation 
desca·i~e~ in No. 84, may be greatly improved 
by stammg to tho effect of American wal
nut ; but were we to grain upon it after
wards the figure of ordinary knotted, or. 
Italian, walnut, then an unnatural attempt 
at combination is nt once apparent. The 
>ery common and popular red staining of 
the poorest and chcnpest articles of furniture 
-J?resumably iu imitation of mahognny
strakes in the mind at once a note of dis
cord. Mahogany is an expensive wood, we 
know, and therefore imitations of its colour 
on wooden rubbish are mther objectionable. 
Then, again, the colour of even the cheapest 
mahogany cannot be obtained by a bar~ 
coating o( stain, so that it is not satis
factory from l'ither point-consistency or 
appearance. )[ahogany, walnut, maple, and 
other choice w~)ud~-particularly tholSe which 
are best imitated in distemper colour- can, 
however, be beautifully grained. upon pre
pared plain wood, wit.h re:mlts almost equal · 
to anything we mny execute upon painted 
grounds. As in mo~t oft hese dark varieties 
it is necessary to fir:;t stnin the wood a 
general colour, we will now briefly notice 
the pigments and fluids most serviceable for 
plain-staining purpo~es, considered not from. 
a dyer's or JX>hsher's, but from the painter's 
and grainer s point of view. 

Prepara tionfor Plain Staining is a matter 
of circumstance, dependinfa upon the nature 
of the wood stained and o that to be colour
imitated. If the timber is of the poorest 
quality, soft and sappy, the better plan for 
cheap work is to ensure more regula1· colour 
by first gh·ing it a coat of patent glue size 
of fair strength. This is no "lost labour," 
since all common staining requires to be 
sized to enable the varnish to bear out. It 
is, however, advisable that, for floors and all 
similar surfaces exposed to hard wear, the 
stain should be applied first ; otherwise, 
instead of sinking into the wood, the colou~ 
is merely lying on the surface, and is more 
ensily worn a way. In dealing with ordinn·ry 
house woodwork, cheap panellings, etc., the 
size before oil-stain is recommended. When 
the former is dry, it will be found that the 
oil-stain, or "graining colour," can be spread 
much better and mor~ regularly, and t~at 
those sappy places which would otherw1Se 
have absorbed much stain are scarely notice
able. In sizing white or stained wood, poor 
work often results from the "quirks" and 
mitres of mouldings being overcharged with 
the "froth" of the warm size. This can be 
easily avoided by adding a little turpentine 
-about one teaspoonful to the pint of size
wh;ich will prevent mu~h of t~ "frothing" 
nmsance. For prepanng· a h1gher class of 
woodwork the . colour of which we chiefly 
desire to alter, there are several better 
methods open to us. When we have a good 

• 
• 
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specil:J?.en of pitch pine which is rw.uired 
be stamed down, say to an A me .·"'1 to 
shade-and in which it is mos~c:ffi "tFut 
we m3:y ~t coat it with either ·a ec ' 8

-
g_old·sJZe ~liluted with one-third u~nner's 
tme; or With raw linseed oil, a little ":Urn; 
an~ about one·tenth part of. ood r ~ 
dners, or terebine. Tlie dilute ggold-s~\u·\~ 
the. most cost.ly and quickest, as it ma be 
stamed upon m a few hours; but for Y nal 
permanence and cheapness the drying:h . 
the best. Both are brushed on in the sam 11 

manner as. varnish is applied, only rathe~ 
mor~ sparmgly. ~hen plain-staining or 
>armsh1ng yery whtte. wood, it is often~ 
sa~~ to a;voHl all poss1ble ftfter-discolod.iion 
ansmg: fro~ t~e oil darkening witli' age ; 
and smce It 1& prepared from the same 
source, the gol~-size, Unfortunately is liable 
to the same defect. Here then it should 
he substituted by using l. clear'" size or 
Young's colourless patent size, and then' the 
whitest copal oil va.rni.cili for the finish. One 

.drnwbac~ comm~n to sizing is the tendency 
9f the flmd to ra.tse the surface grain of the 
wood : this is particularly the case when the 
size is used hot, and therefore such must be 
avoided. 
· J.l/ixing Oil Stains-1-.iz., those prepared 
with a drying-oil and pninter's pigments-is 
a simple matter. ·" We may take three p_arta• 
oil · to one of turpentine, add the liqutd, or 
even pa.Ste, driers as above•mentioned, and 
then the simple addition of "stain er" tom· 
pletes the m1xture. As ndvised for prepara
tory coating, Japan gold-size and "turps" 
may be used for the liquid, ot~ better still 
copal varnish may be stained and diluted 
with "turps." The advantage of using the 
two last-mentioned is their quickness of 
hardenincr; whilst the cheaper oil mixtures 
are . far tetter for spreadmg evenly and · 
regularly over lt!rge surfaces. I have gone 
somewhat minutely into this pre~tory 
consideration, knowing frotl\ pract'l&l . ex: 
perience how often the want of a little 
elementary explanation will mar the ·wbole 
work on completion. I now append a few 
details of colour-stains, which, with the fonr 
going, shoula suffice the worker fo~ all onb
nary purposes :-. 

Light Oak Oil-stain may be madefrom.raw · 
'terra di sienna with the a.ddition of a httle 

' l_ • raw Turkey umber. · ' · . 
.iliedium Oak Oil:&tain from raw s1enna 

and burnt Turker, umber. · 
.Dark Oak Otl-stain i<J best made from. 

burnt Turkey umber aldbe ; the yellow cast 
of the copnl varnish, which it i.c; sup~ anb.d • 
intended should be used for finL~g t as 
cJass o( work, is here sufficient to gtve the 
req!lired trace of yello~ess. . · . 

Fo1· .Antique Oak-stam, a mixture of 11ory 
black, finejy ground, with a,very little burn: 
sienna. Vandyke brown alone makes. ' 
deep rich stain, its colour, when :r~t 
oil being not so red as when us }0 bAd 
te~per. 'J;his pigment, being a notab Y • 
drier, reqmres fully double th.e ust;Wd. qll&D 
tity of terebine added to the o~ B~ 

Walnut Oil-stai'l' for varmshi~ upon, 
without any after glazing__ and figun:, ':I 
be coloured with burnt Turkey um lour .. 
a little ivory black. For !f. "groun~-c:.mut 
stain- viz., whereon we Wtsh to gnun·..me~t, 
figure-raw umber is the better PleDatu· 
since its subdued tone contrasts more 
rally with the after figure .work. Ba 

Oil-staim for Pitcl ~- " 
with the addition of a little. buro:a 
make a rich pine colour for 
wood· a little-burnt umber ou 
the si~nnas alone a.re too, ~ .... 
pi ne is very largely used for 
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at the present time, especially in the 
:neighbourhood of seaport towns, when it is 
-ttsualJy imported direct from the Baltic. In 
m ost instances the pine is cheaply prepared

1 .and -varnished with copa.l. 'l'he presence ot 
.so much resin and matter of a. discolouring 
nature in pitch pine soon causes a. very 
a ppreciable dark.enin~ of the original cQlour; 
h ence, when it is desuous to keep the woon 
11ermauently light~_ .the copo.l varnish u~ed 
.:-;hould be of the wlntest make, and the stze 
be either "Young's Patent," strong "parch
ment,'' or the special ''light ia.pa.nners." All 
holes, etc., should be carefully stopped with 
-common putty of two shades, coloured to 
1natej\ both the ground and groiu of the 
woocf, afte~ tiLe 'sizing. A day or so to allow 
i t to harden before varnishing is advisable. 

. 'When the real pine is desireq to be stained 
n\Uch darker, besides the mnbers, vandyke 
brown, and black pigments we may use 
~liluted . wn.shes of either biack japan or 
Brunswtck black. Only those of a thoroughly 
~ood quality .should be used, and with pure 
turpentine for thinnil!g. :\fessrs. Mander 
Bros., tho well-known Wolverhampton firm, 

·make an " .antique oak" stain, 'which is an 
:admirable article for this purpose. It is 
rather costly, but, being a. stron~ and power
ful liquid, it stands much dilut10n; whilst. 
being purely a.n oil-stain, it can be worked 

"a nd spread bett-er than ·the quick-dryio~ 
}\reparations of the two ~revious articles. 
When staining pine dark, 1t is preferable to 
use the stain before sizing ; if the grain is 
·desired to be very prominent, a. full coat 
should be spread, and then shortly afterwards 
.all the stain lying on .the surface ma.y be 
ntbbed otf with old chlth or rag free from 
•• fluffiness." 

~Jfal1ogany Oil-stain can scarcely be ob
tained of a good colour by ordioat'y brush 

PARAFFJN LAJIPS. 

gives a non-absorbent ground for working 
~he distemper stains upon. When the figmc 
1s completed, another good coat of vamish 
gives a. capital surface. 

Walnut, mahogany, and similar dark woods 
must have the gt·ounds sized and t hon 
coloured with oil-stain to the n~nrest shnllc 
of ~he usual grm~nding paint. The size and 
stam together wtll suffice for working upon 
bot t~v~ c~ts of va~·nis~t are requirt!d ro:· 
dark urutattons of thts kmd. W ith walnut 
and mahogany the first coatin~ is applieu 
·barely before the glazing, and a. final flowing 
cont afterwards. 

Notwithstanding this paper is compileri 
solely with reference t o the J!ainter':; and 
grainer's usual work and reqturements, the 
simplicity of most of these preparat ions will 
commend them to the occasional wants of 
all readers. A saving of labour is nowa-

. days a ,Primary consideration, nnd in this 
~~nectton oil-stains~ re~uiring only ouc(' 
s1zmg, are most useftu. } or floors ot· other 
large surfaces, the admntnges of using the 
" Scumbling,'' or staining, prepRration of 
Mathieson Bros., Ardros:mu, near Ghtsgow, 
are worth mentioning here. 'l'hey consh;t of 
prepared drying ~igmeots, requiring only 
linseed- oil for dtlution. They are both 
cheap and good. (See Vol. H., No. 69). 
Witli the " semi-chemical" stains of dyer and 
polisher we have no concern here, although 
m a. short lesson on inlaying methods some 
particulars of other permanent. t•ololt'l'<'d 
stains will be given. 

.. .:) taining. Burnt sien na: :A.lsme is somewhat 
gn.irish ; and the only perfect substitute for 
the Victoria lake used m distemper g raining 
is madder lake, which is t oo expensive for 
-ord inary case..~. Whenever cheap mahogany 
stain is requireCI, it should be made nearest 
to ordinary bnywood. For furniture and 

J'lat Varm·slting. or Dull Poli.~Mng may 
be used to much adYa.nta.gc in tinishing any 
kind of copa.l-varnished or oil-stained sur
face. A simple preparation of the former 
can be made from a. piece of genuine bees
wax (size ofwalnut)diS:3olYed,and thorou~hly 
mixed by heat in pure turpentine (i pmt), 
and 1 oz. cQpa.l varnish added thereto. The 
latter method may be done by carefully 
dulling either ' 'arnish or polish with finely
ground pumice-stone and felt (or a. piece of 
soft cloth), used with water ; then rubbing 
with putty-powder and Luccn oil for a. final 
soft gloss. 

PARA.FFIN LAMPS. 
BY THOMASO. 

" better-class" work, a good mahogany effect 
may be obtained by oil-staining with burnt 
.:~ienna and vnndyke, and, when dry, o>er
glazing with ordinary Victoria. or mahoganY, 
lake in water. If· the wood is at a.ll sappf . 
~nd strong in markings of a natut:e contrary SuALL HAND LAw- ·- SPIRIT LAliP- HAxotxc 
t o mahogany, i t mnst first be sized, stopped, LAMPs. 
and then oil-stained. FIG. 12 is a: handy, ine:tpansivo little lamp, 

Cluap Water-stat'n~ may ensily be made suitable for any purpose requiring only a 
from any of the above pigments. Whether moderate amount of light, snch as to carry 
\tsed for oil or wuter JJYixtures, they should about '~hen looking for anything. Its shnpe 
:always be purchased rea~y ground and of allows 1t to be h~ng up any,~her~. stood 
<lecorators: ~uality, those m pound and half- betwe~n shelves w1thout bur~t!lg t~.. one 

1• pound c~ra·psible tubes being by far the best above 1t_. or .held close to the cellmg w1tht1Ut 
· .and cheapest for good work. Nearly a.l1 blackenmg 1t. 

t hese colours have a. natural binding quality The burner I took off of one of th~ nry 
with water a lone, but the addition of o.little s~all tin lamps, S(_>ld nt O~t_l., havm~ n 
beer will easily secure the stains of ivory or Wick about i m. wtde. It gtves n. fntrly 
·vegetnble black Water:-sta.ins must a.lwa.ys good light considering, but it wants cl~aniug 
l •e appli ed directly upon the wood; we fret}uently. . . 
therefore a re nt a. double disadvanta.~e when I made my lamp of tm, but I find 1t hns 
·using sucb. The sto.in itself ha.s no' filling 11 got rusty inside. Sheet bmss is the best 
power, so that n. 8econd coat of either_ size or m~tal to m~e it of.. . . . 
vnrnish is necessary · and water-stain does Cut a. cli'Cular ptece 4 m. m dtntndcr. 
110t spread so nicely ~ith the brush a.s oil. Draw a. line across the ~ontre, and -l:~ in. 
A piece of Rponge is prefera.?le for usins- ~he from each ~nd punch an km .. screw hole, nud 
furmer, and the best effect 1s got by wtpmg cut a. hole m the centre a. tnfle st!H\ll~t· t.bnn 
all superfluous stain off the surface. the screw collar of the burner, whtch ts to .be 

.Maple an.cl. Satin-wood ImitaliOM~, when well scrape~ a.nd soldered on from ~he m 
~ra.ined on white wood, are executea with side. Th1s 18 a. neat way of ~oldermg on 
the snme water pigments and ~rocess as burners. The other lamps can be done t.~o 
11pon paint. The wood for these. two same .wa.y. See ~bat ~hen the bun~er ts 
val'ictics must be very free from gram· or screwed on1 the w1ck-wmder comes mtdway 
knot and must first be once sized and var- between the holes you punched. Cut the 
uish~d with the whitest materials. This bottom i in. smnller all round than the top ; 
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lny it on the top, and mark round it fM a 
guirJc in solderin~ the t~idcs. Cut the~ 
to go round tho shies 2 in. high, UMt· 
solder it on to the top, joining the enda u 
d_escribcd in the rendin.q-- lamp. Cui a. at iD. 
ctrde of brnss, dmw a hue across the centre. 
and. out ~f the mi,Jd~u cut a 2 in. circl' 
lennng n. n n .... sha ped ptece. Punch ant iD. 
holo eswh side 11f th is hole on the line yoa 
llllll'k~d -1~.l in. fn,m the on ter ed~e, and punch. 
holes in two pkccs of brass the size of a 
s!xpcnc~. C'ut .. twn yiecc~ of i in. braaa or 
tmncd 1ron w1re, $ m. long, nnd bend one 
end of t>nd1 into a loop first, n.s shown by 
tlw dottctl lines of Fig. 13, and then bacl[. 
wards. N t•glect of t ho backward bend 
g ives thc:-:u sort of l ot'P~ a clumsy, ama.. 
t cm·ish ap/,l'nrntwc. Now push the wires 
t hrough t 10 hob; in tho ring, tbo bra.aa 
sixpences, and tbo t01l of the reservoir, and 
solder them l'll the under side. When quite 
even, ynn can solllcr in the bottom, and 
solder tho t·i ng to tho win·s about 6 in. from 
the top of the re:;crvoir. You wiU, of courae. 
put tbt) solllcr on the under side of tlie ring, 
so t bnt it tioes 1wt show. Now bend a piece 
of wiro to form the hnndle to carry it by, 
mako loops t•ll t hl• ends same size alld W&.J 
M the othl•r:;, link them together, and cloee 
up. To mnkc the little rap over the top of 
the chimney, l 'Ut a 3 in. circlo of brass, cut 
n wcdge-sht\pcd piece out of it (jth of ita 
circumfert'nce) then lnp the edges and 
rivet; the smaiJer the rivet tbe hotter. You 
can solt!L•r the join if you like, as the ·heat 
would not be :mllicient t o melt the solder. 
Cut two strip:; of brass, i in. wide, bend 
them ns shown in Fig. 1-1 (full size~ and 
l'oldet· one end of each on the under stde of 
the ring at tlie top of the lamp. The cap 
can now he slipJ!ed into the free ends of the 
slips, ns shown 111 Fig. 1-1, the black line re
presenting the section of the rap. 

Cut a H in. circle of brass for the shade. 
Cut a hole in the middle to admit thechimn:il 
nnd a piece out as you d id for th~ coni 
ea p, but only -\\ th ot the circumference, lap 
the edges, solder, and finish up with a. file. 
Cut a notch each side of this shade for the 
wires to go in, and then solder the little 
pieces of brnss: which you left loose on each 
side wire, at ahout 2~ in. from the top of 
the reservoir. Now, when the shade is pu' 
on, the side wires should tit the notches, and
h old the shade firmly, the little dis~ 9f 
brass supporting it. Polish up the shade 
and the rest of the lnmp brightly. I prefer 
brass to plnted ropper for reflectors for 
such purposes as this. They a.re practicallY 
everlasting-there being no sih•er to rub oil' 
-anl~ the differ ence is ' ' ery slight. 

'l'lus lamp 1s perfectly safe. I have 
knocked it on t o the floor a number of · 
t imes, and the only result has been da.rkneaa. · 
1 had to pay fot· my unintentional experi
ments though, in the shnpe of new chimneya. . 
:\s to simple upsets they are too common 

• to notu~e. 
F ig. 15 is a little spirit lnmp which I have 

flmnd useful. The wick t ube being cut at 
the angle shown, permits the tla.me to be 
clirected downwards, if required, better than 
if the tube was cut parallel to the base
height 2 in., diameter 3~ in., sue of tube 
sn.y i in. Make a small hole near the top 
of the tube to tlmw the wick up by, a.nd 
mnke a cap to prevent the spirit evaporating 
when not in use. A ~maU brass bOttle-top 
should bo sold~ red in the top for filling pur
poRes. 

Rome sheet metnl workers mny perha~ 
feel inclined to t ake exception to the methOd 
described of making j oins in the sheet-brua 
work without' nny overlapping edges. 'nJ .. 

• 
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Fig. 20. Section of Resen • ,. 
- S, Screw Collar of E....r 
ner (full Bl7eJ. 

Fig. 14.-Cllp for 
holting Cap. 
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except with skilfnl l-hcct-metal workers. 
:\watcurs would almo!it c:ertainly fail to get 
nice lapped cdgc:s round curved work, even 
c)Upposing the necessary t<Jols were at hand. 

The next lamp to be described is a hang
ing lautp. This style of lamp seems very 
popular, is certain y ornamental, and very 
usefu l if you :, re in the habit of dealing 
with large dra\\ ings or plans that need all 
the table for their !- Upport. But the special 
function of a hanging lamp is to illuminate 
a room, and accordingly I have designed a 
lamp which is su itable for any room from 

Pig. 1!.-lpirU I.amp. 

• 

• 

Fig. 13.- Loop. \ 

dining or drawing-room down
wards. It is made of polished 

· hra~s throughout, and of a 
~imple pattern. The sim
pliti ty of the pattern is, I 
th ink, it'i chief recommenda-

I 

Pig. u. - leeUOil 
of Edge ot lrua 
Bemilpbm. 

Fig. 16.- Hang
ing Lamp, 
complete. 
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f'l g 2:?. Met hod of joining Fla t Brass 
Wtrc 1 full size1. 

I 

Fig. 2L - Rlng to support 
P.eaervolr. 

I 

• 

F1(. 11. - .Uifr· 
nattn Form 
or BaD&1JII 
J.amp. 

• 

Fig. u .-Bman Lamp, complete. . robably the 
stJch an objection I can only remark "that ti()n- it i!'l such a complete contrast to the I re~ined. Th~ cbam, anudelier aupt 
the proof of the pudding is in the eating," , flimsy, intricate meta l work found in the weights belongmg ~ tr:m~ Tbia ;..edlod 
and t~e ~me r~mArk, with some slight l cheaper kinds of over-oml;\mented lamps. also be used fok. t Th Joni piece of tube, 
~te~ti.on, 18 apphcable t:o the present case. I n Figs. 16 and 17 dtff~rent modes of ~one. drawbac . ,:ben 

00 
take don ~ 

The JOms made a.".de.~nbed are strong, do 1 suspending the lamps are gtven. The first which ts Jeft beb::;f be cut~fl' j~ ~ 
DOt leak, and, be1ng out of sight, are quite 1 (Fig. 1 ~) is intended to replace a gas the chandelier, ~ Jot of trolbJe il iS 
good enough for the purp~. Indeed, I chandeher, the wheelR at the top of t he the wheels, caUJJngha ....._ 
think that it is a case of Hobson's choice, latter over which the chain passes being desired to resume t e-
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Work--J'anuuy 10, 189L} How TO SHARPEN A PENCIL PROPERL Y. 697 
The other lamp (Fig. 17) is intended to be 

su~~ended . from a hook screwed into the 
t ce1~ng. ThiS method is much to be preferred 

as .It does not interfere with existin~ gas~ 
fittmgs. T~e ~m.age to the. ceiling 18 not 

~ worth. mentlorung. All that 1s necessary in 
th~ way of repai_rs, should you no longer re
quire the lamp m t hat position is a amall 
plug of wood knocked gently i~to the hole 
le~t. by the s.crew, until it is flush with the 
ceiltog. A little whiting and water applied 
on the fi.nger finishes the job. 
~e. will start on Fig. 16. The oil reser

-roir lS composed of two hemispheres of 
bra&J (the trade name of which I believe is 

1 - " shells '~ soldered together to form a ball 
1 5} in. in diameter. They and other shapes 

can be obtained of Mess~. Stanton, 73, Sh~ 
Lane, E. C., .for about I s. 6d. the pair. See 
they are neither dinted nor cracked. The 
edges. of both halves are turned outwards and 
'!lpwar~s like Fig. 18. With the soldering-

i 1ron tm the \vhole of the inside of both 
J halves. This is necessary to prevent leakage 

'

' -th~ ~rass being so tortured into shape 
, that It IS veryfrobable fractures exist which 
t are, too smal to be detected until the 
, paraffin is put iiY- on the completion of the 

lamp. 
F10d the exact centre of each half and 

then drill a small hole there. Cut a' hole 
in the half intended for the top (which 
should be the best one by the way) m in. 
smaller all round than the collar into which 
the burner screws. Before cutting out 
however, mark another circle with the corn~ 
passes, about ~ in. larger all round and 
divide it into three. Solder on the 'collar 
from the inside. Drill holes at the three 
places marked on the larger circle, and en· 
large them with a broach or round file 
letting the edge of the metal rest on th~ 
bench and holding the tool perpendicularly. 
M~ke t_hem large eno~gh to admit a.·{>iece of 
i 10. wue when held m the same pos1tiorl as 
the broach while enlarging the holes. 

A pa:ttern must now be m~e like Fig. 19 
(full Size), and a. brass castmg obtained. 
Divide it where indicated by the arrows. 
A, B, and c are to have a .l. in. hole drilled 
nearly through them, the little bit of metal 
A.1 being cast on as shown in order to 
enable you to start the drill. File up A, B 
and c to roughly tit the curved surface, and 
then solder one under each of the three 
holes in the top of the reservoir. The sec
tion, F'ig. 20, should make this clear. The 
utility of these holes will be seen presently, 
when I come to the description of another 
kind of lamp. The piece .n, Fig. 19, is to 
have a screw thread cut on it, and the hole 
in the bottom of the reservoir is enlarged to 
admit it from the inside. When the screw 
is projecting evenly, 80lder it firmly o}i the 
in!mJe.· E, .l1'ig. 19, is to be drilled and 
ta11fted to fit this screw, as shown by the 
U(Jtted lines. A hole is also to be drilled 
tranHversely to admit a wire ring to pull the 
lamp~j down by. Be careful with the 80lder
iu~, aK, if anything went wrong inside, the 
rt;~<:rvoir would have to be 1eparated- an 
&.\\le ward job. Alwa)'l brighten up the 
w.-tn.l where the eolder ia to go. 

J-'1le the edgee of the two halves, and 
finilih off with a rub on a abeet of emery 
dfJth. On JIUtting them topther, only a 
traf:c of the join lhonld be ~een. Secure 
thtm in plaee with a dot of eolder here and 
there out~tide. and then 10lder all round 
f roru tbo ioaude. To do thia it will be 
llfXelWlry to drop liu.le bite of eolder into 
t},~ lwllow formed b7 the join, and then 
curvfs thb ~nd of the eolderiBi·iron by ham· 
m41trin& when, if the irou ia Jaot, the 10lder 

• 

'!ill. easily !<?llo~ it round, the previous 
tinnm~ f~ili~t~g matters. Test with 
'!ater {leavmg 1t If? all night), and if all is 
nghtt clean up, pohsh, and put ou one side. 
Another w~y.of joining the two halves of 
th~ reservoll' 18 given further on in the de
SCl'lption of the weights. 

We n?w have to make the arrancrement 
f<?r holdm~ the reservoir. Fig. 21 gives a. 
Vl~w of th1s wi~hout the ornamental arms. 
A 18 made of f.l. tn. by i in. flat brass wire. 
I t should be o such a. size that the reservoir 
will drop t~nough it up to the join, but no 
fu~her. F~e t~e ends, as shown in Fig. 22, 
while the wue !S flat, and then bring them 
toget~er and tm, lap, solder and rivet, 
tapen:ng the holes and filing off the ends of 
the nvets a-s shown. A tinman would be 
able ~o bend this. part round nicely in his 
machme, or a castmg could be turned up in 
the lathe. 

B, ~ig. 21, is now ~o be made of the -} in. 
by fo m. flat brass Wlre. BeforE' bending it 
~ nt the curve of the reservoir, make a. hole 
m the centre large enough to admit the 
screw which projects from the bottom. 

If the reservoir fits A well, it will be 
necessary to hah·e the two ends of n into A 

so~dering and riveting ; but if it fits loosely 
th1s need not be done. In either case taper 
the rivet holes and file off the ends' fiusb. 
When you come to the fixing on of the arms 
s~e th~t they do not come on any of th~ 
r1vets m A.. 

A pattern must now be made for the 
arms. One of them is shown half size 
in Fig. 23 (see my next paper). Inas· 
much as shades vary in SlZe, it will be 
necessary to ma.ko a full-sized dra\ving in 
order to get the right position for the lugs 
by which the arms are attached to the shade
holder and A, Fi~. 21. If you go to work 
haphazard, you will probably find that when 
the arms are riveted to the ring they will 
not allow the shade-holder to be fastened to 
them. As so m uch depends on the cor
rectness of this drawing, and so many 
of the readers of WoRK are amateurs, I 
think I cannot do better than commence 
my next paper with a description of the 
process. · 

HOW TO SHARPEN A PENCIL 
PROPERLY. 

BY JAMRS SCOTT. 

• 

" WHAT a sharp point!" I have often had 
remarked to me when my pencil has been 
travelling over a sheet of paper upon which 
probably I have been rouJth-sketching a 
piece of furniture in a wori:shop or ware· 
house. At first it may seem extremely 
&uperftuous to give a few hints how to 
properly sharpen a. ~ncil, but I have 
frequently met with workmen who, although 
therea.y ther will and certainly do have all 
theu tools mcely slu~orpened,have, sup,Portcd 
behind one of their ears, a _pencll with 
a point the aJ.>pearance of which almost 
makes me feel ill, and causes me to wonder 
bow on earth men who are so used to work
ing generally with sharp tool~ can progress 
favoarably with such a _piece of bluntness. 
It ia far from improbable that mo.nr work
men of thia claas are gazing a.t th1s note, 
and to them, I am sure, thit~ little mite of 
instruction will J>rove useful. It will come 
u handy, too, to the reader who, although he 
does not often find it necessary to use a pencil, 
now and again has a desire to trace or re
J>roduce drawin~ _given by the writers of 
tbilt Magazine. N mety per cent. of men-

• 

(we will not con~ider women for in thie 
matter a smile of inteu!>e pity ~I ways creeps 
over. m~ features when I behold the excessive 
mu~1lat10n a woman inflicts upon a pencil) 
-mnety per cent of men hold the pencil in 
the air, with the end to be sharpened 
f';Jrthest from them, and slash away at it 
vigorously, and mentally curse the quality 
of the lead when they see piece after piece 
fall off. f.orgetting t~at after every stroke 
of the ~mfe the pencil naturally springs up
wards, Its extreme point suddenly catching 
n&'11.inst the knife blade, a.ud, consequently 
standing a chance of being broken. In ~ 
draugh~man's office, almost the first lesson 
tn.ug~t .1s how to properly sharpen a penci~ 
and 1t 1s no easy m!'Ltter t_o the beginner to 
thoroughly accomphsh tlus work, as I have 
personally experienced. There is more 
than one reason why a pencil point should 
be well sharpened : when the pencil is 
passing alongoutside the edge of a T-square 
or a mould, it should be close up against 
either of the lattet·, as the case may be · nnd 
" :hen in ordinary dr~ wing or tmcing, a ~)ear 
Ylew should be obtnmcd completely around 

:Fig .J. 

Hg.2 

:F.i.g .3 . 
Pig. 1.-Beglnntng the Point. Fig. 2.-Where to 

place Point to finish. Fig. S.- Good Points; 
Fig. *-- Bad Points. 

it on the paper. Then again, if properly 
l'ha.rpem d, one operation of the knife in 
connection with the wood will be sufficient 
for a lcn::rthy period ; whereas, with a badly 
sharpened point, every time the lead is 
slightly " ot·n, further backing of t he wood 
is neces..~·wy. The method I was taught, a.nd 
one which 1 can honestly say I believe to be 
the best, is shown in J.i'ig. 1, which represents 
the commencement of the sharpenmg pro
cess. While the wood is being cut, the 
pencil should be regularly and slowly turned 
m the left ba.ud. When the wood IS partly 
cut away, the finishing of it and the lead 
should be performed by holding the point 
embedded slightly in the toll of the left-hand 
thumb, with the top of the right-hand thumb 
pressing a.ga.inst the left -band thumbnail. 
All the time the knife is working towards 
t he operator ; and it will be clearly under
stood why, by such means, t here is very 
litt le chance of any sudden concussion on 
the part of the pencil point against the 
knife blade, wluch chance is furthe•· 
lessened in the finishing process by the 
pencil point lying in the flesh of the thumb, 
a.nd bemg slowly turned t he while. 

• 

• 

• 

• 

• 
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,_ OuR Gu1nE TO Goon THINGS. 

• -
TU t: AltT A~J) PRACTICE OF SCE~E 

PAISTISG. 
DY WILLIAM CORDOULD. 

'Tu E CoLOURs-PREPARATION OF THE 
CANVAS. 

T ltt Cr,[ours.-I will fi rst give a list of 
the colours most suitable for HCene painting, 
:uul then proceed to describe their propertie." 
aucl the mode of blending some of them in 
()rtlcr to oht...'\in the different tints required 

Red8. 
Do.mr lake. 
Vermilion. 
(;hinexe red. 
Vcnetian red. 

1Jlue1. 
A m re l ,J ue. 
<Jdcstinl blue. 
lndi~o. 

• 

Ytllows. 
Yellow ochre. 
J. .. cmon yellow (pale~ 

JJo. do. (acep). 

Orange chrome 
(pale). 

Orange chrome \ 
(deep). 

Dutch pink. 
Raw sienna. 

BrOttml. 
Brown lake. 
Burnt sienna. 
Vandyke brown. 
Burnt umber. 
Raw umber. 

White1. 
Whiting. 

• 

Some medium size, with water, as ex
TJlaincd further on, must be used when 
mixin~ the colours. I will now explain the 
properties of the coloul'8 enumerated1 as 
~me require different treatment to otners 
i n their mixing and using. 

Drr.mp Lake.-Tbis, if good, should be of a 
l 1right. crimson, rich and transparent; it will 
blend with any colour, forming hunareds of 
tints of great beauty. It is bought in a 
l'Mte ready for use, requiring no prepara
tion. It should be kept covered with water. 

Yermilion.--Of this colour several kinds 
11.re manufactured ; the best is crimson, 
which is the most durable. To prove 
whether or not it is troOd. rub a small 
portion on a piece of wllite i>aper; if adul
t erated it will change to a deep chrome 
yellow, if pure it will not change 1ta colour. 
lleing a heavy pigment, it woUld, if mixed 
with water only, for .rour palette box, sink 
to tho bottom, formmg a hard cake, and 
.cause a deal of trouble. The best way is to 
mix it with sufficient size, eo that when cold 
1 t would be a soft jelly. ~ the colour is 
-chu.~ held in solution, it will be much easier 
to work with. 

. C/,in.t•e Red.-This is a sort of mock 
, ·ermilion, verr, serviceable, but not so 
~Jright o.s verm1lion. This pig_ment is best 
mixed for the palette·box in the same way 
-a.s vermilion. It is speciallr useful for 
painting old red brick walls, ch1mney~stacks, 
t iles, etc. 

Venetian Red.-This is a useful colour to 
the scenic artist, and may be mixed with 

· water only for the J?&lette boL 
.Atti?'e Blm.-Thl8 is a beautiful colour 

1.vhen good, ancJ is very useful; being a 
· li$ht pigment, it tnay be mixed into a paste 
~1th water for the palette boL 

Cele1tial Blue.-This is a much darker 
~lour than azure blue ; it may be robbed up 
with water for the palette box, and will 
form a variety of tints when blended with 
'Other colours. There is good and bad of 
this pigment; if a small portion ·is rubbed 
Up Wltli ~vhiteht ousht ~0 be a bright blue, 
-approachmg azure m tmt. It will make 
.good greens when mixed with different 
yellows. It' m a capital glazing colour, aud 
~ood for shadows. 

I ndigo.-This is a good colour for various 
lJUrposes. It is rather expensi'Y~ but a 
little goes a lon1 way. A good subetitute 

for it is cele.<~tial blue subduerl with a very 
little vegetable black. A long ran~e of 
greens may be got from indigo and yellows, 
particularly Dutch '{link. It is also a good 
glazing colour. Hcmg a light pigment, it 
may be ground up with water into paste for 
the ~alette box. 

J elt(JW OcAre.-Thil'l is a goOd~ useful pig
ment ; it should be of a. good oright tint. 
It may be mixed with water into a paste for 
the palette box. No other yellow is so good, 
when used with w.hite, for large clouds in 
the sky, particularly for the high lights . 
I~ Yellow (pak ordeep).-This colour 

will be found to be very useful for high 
light.<J and bright touche.~ A great variety 
of ~;reen tints are made by blending lemon 
yellow with other colours. • 

Orange Yellotu.-This is another chrome, 
and may be got pale or deep, for uses 
similar to those for which the lemon chrome 
is applied. Doth may be rubbed up with 
water for tbc palette box. 

Dutc/1. Pink.-'l'his is a brownish-yellow 
tint, and is a most useful colour for greens, 
when mixed with blues chiefly. It is 
bought in lump.'l, anrl may be ground up 
witJ:i water fur the J?,alette box. 

Raw Simna.-l'hiR may be ,PrOcUI'ed 
ready ground in water ; it is sunilar to 
Dutch pink in colour, and useful for the 
same purpose.'!. 

Brown Lake.-This i'l a beautiful rich 
pigment, very useful to the scene painter. 
When in juxtapoliition with greens 1t tends 
to take the rawness or cold look out of them, 
imparting a richness to the foreground. As 
it mixes kindly with all colours, its several 
uses are too various to de.'lcribe. This pig
ment may also he rubbed or ground up with 
water for use. 

Burnt Siemut.- This most useful colour is 
of a rich red brown ; it may be purchased 
ground in water ready for use. It is a 
transparent colour, and will make good 
green~ when used carefully, impartin~ a 
rich ne.'>.~ to foliage, C8pecially autumnal tmts. 
J{aw siennn and orange chromes are useful 
for the !lame effects. 

Vwulyl.·e JJrmun.-;-This colour may be 
purch11sed g•·ound m water ready for use. 
It is a very valuable t>i~ent. 

Burnt Umber.-Thtsts another colour that 
may be procured ground in water ready for 
use. It is useful for a variety of things, 
giving good stone-colour tint.CJ, when used 
with white and yellow ochre, for rocks, old 
buildin81'! etc. 

Raw Un~.-ThiM, too may be ground 
up with water ; it is lighter in tint than 
burnt umber, and is useful for similar pur
poa~ as well as for clouds, when m1xed 
with reHow ochre and white, which will be 
explamed further on, when I come to sky 
pamting. . 

There arebof course, other colours besides 
those descri ed which are used by the scenic 
artist, but those which ha1e been enumerated 
above are all that is required for the present. 

Preparation, of the VanV<U.-This opera
tion requires care, so that the canvas 
may have a good flat surface to work on. 
The best plan is to have a frame of the size 
of the cloth you are going to paint on. Thi~:~ 
can be made for temporary use with battens. 
It ia tnost desi'rable not to allow the canvas 
to touch the wall or anything behind, except 
at •the extreme sides, top, and bottom, be
cause in the painting whatever the brush 
comes in contact with leaves a mark if the 
artilt iJ not very careful, which spoils the 
work when dry. It would not matter if the 
wall were pla.et~red and thus presented a 
fiat surface, but a brick wall woUld be very 

• • 

ohj~tionable. Supposing that the batteu 
which are to be used a~ 3m. ~Y 2 in.,theartitt 
should place the two-mch s1de to the wat~ 
which would keep the canvas three iDehC!I 
off the wall. If the stretching is not done 
well the canvas will touch the wall in the 
centre. I~ stretching, take up one corner 
and tack It to the top of the frame; next 
take up and tack the other top corner and 
then the top c~ntre. The cloth i.a 'now 
hanging down from the top, and the a.rt1at 
must now tack the two bottom corners, and 
t~en the bottom ~entre,. and lastly. the 
f!Jde cent,res. Havmg done this, pull the 
cloth as tight as you can. The cloth is now 
tacked at the four corners and centres · • 
proceed to tack it all round by dividing the 
centres and corners, atretchmg the cloth 
tightly at every tack, until the tacks are 
about six inchea apart all round. The cloth · 
will then be ready for primin~. · 

I have ehown the way to mu: the priming 
in page 642, when wnting about whiting. 
This priming of the canvas must be well 
done by cros.~ing and recrossing the bruah, 
rubbing it well into the' cloth ; not a sqnare 
inch should be missed in any yart, and great 
care should be taken in this part of the 
work, so that when dry the cloth shall 
present n. broad flat surface, as tight u a 
dmmhead. 

When joining your canvas, always put the 
selvedges togetlt!!r, and have them over-sewn. 
Supposing your cloth to be 15 feet high and 
18 feet long-or, in ot~er wor~:i.x .~• 
by five ; as the canvas 1s two y w1de, tt 
would take fifteen yards of stuffto make the 
cloth. Two lengths of six yards each muat 
first be sewn together. The piece that ia 
left, which is three yards long, must be cut 
through the length. The two piecee tbua 
obtained are put together so that the 
selvedgeS'are on one and the same side. Join 
the selvedge of this piece to one of the ee~· 
vedges of the large piece. The c~oth 11 
now ready for the frame. In hanglDg up 
the cloth keep the part where the two amall 
pieces v/ere put on at the bottom, aa the 
extra seam that it hA.S been necessary tA» 
make would not show in the foreground 
r.ainting, but it might in the sky. Of eo~~ 
If the cloth was eighteen feet high the t~ 
lengths would go to~ether aimply enough. 
I have explained this in case 1t.should be 
necessary to join in the way descn¥. 

'fo repair a cloth that haa a hole .m.It t~e 
patching must be done before pnmlJ!f. 1D 
this wav :-Cut a piece of canv~ a llWt 
larger t'han the hole to be ~paired. 11&" 
some thin glue, and g~ue the ~~~je 
on all over ; have a piece of ~t UU~UU 
behind the hole place the piece O"!!f 
hole, and rub it down with a d~:i8"': 
rag or can vas. If done neat11, it D 
seen when the painting is ftniibed. 

OUR GUIDE TO GOOD 
, 
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Firelighter Company, and is manufactured by 
them a t Crew kernc, l:iomcrS('t, a nd sold by them, 
und will be sold in duo time by all ironmong-ers 
and oilmen on account of its obvious utility. As 
may be seen from t he illustration, it consists of 
a diamond.shar?d cast-iron box, 3i in. long and 
2} in. wide, wtth a handle 8~ in. long attachoo, 
ha ving a hole at the end by which it may be 
hung up ~~inst the wall. The depth of the 
box externally is 1 in., and at the t op are the 

1 l etters R F, forming a kind of grating, under 
which is a pacldn~ of asbestos. To uso the 
Lighter, paraffin 01l mnst be poured on the 
.asbestos until it '~ill take in no more; a lighted 
snatch must then Le applied, and the lighter 
passed between the bars of the grate and allowed I _to rest on the bottom. Coal must then be placed 

1 
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I l ightly and loosely around and over the lighter , 
which, being of cust iron, cannot be inj ur ed bv 

1 the flaming paraffin or burning coal. When th"o 
<>il is burnt out, the Lighter should be with-
<lrawn, to be r efillfd with oil a nd used again 
when wanted. A fire of coal only, without 
sticks or paper, will be well alif?ht in a quar ter 

, -of a n hour, and in much less t1me if sticks are 
used. Boiling or frying may be effected by its 
aid, if the L ighter, charged with oil and alight, 
be placed betweon the bars of t he grate nnd the 
kettle ot· fryinj; pan plucetl over it. Bakers, it is 
said, may use 1t as a lamp for lighting up their 
<l\·ims at the timet of tilling and drawing. It is 
.economical in its use, for ten or twelve tir es may 
be lighted without wood or paper for a penny, 
and doubtless, considering the cost of bundle
wood, ma ny will buy it and use it for this 
reason. Bachelors a otl others l iving alone, or 
with a churn in chambers, will .find it most 

I 
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· vl\luable, as it savos the trouble int~opara.b le from 
l aying in a fire. It is t·euuy for WIO in a few 
seconds, and is safe, r eliable, cleanly in use, and 
free from smell. 

112.-ELBMENTAR Y C u t:MI STll.Y vou S CI EXC& 
l:iCUOOLS AN 1) CLASllES. 

I have had occasion to speak before of the ex
-<:cllent series of prnclical illustrated manuals 
apcciully prepared for the uso of the students of 
the Polytechnic Institute, Regent S treet, London, 
,V., but designed to meet the wants of all 
students in Science and Art Schools, and to 
satisfy tho requirements of the now Syllabus 
:issued by the Bcienco and Al.·t D epartment, 
~outh Kensin~ton. The p receding volumes of 
the series, whtl:h arc noticed in p.Lgo 74 of this 
Magazine, ,n11 well us tho volume now under con
s ideration, aro pul.llished by ?lfcssrs. Casscll and 
Company, Limited, La Bello Suuvage, Ludgntc 
H ill, I.,ondon , E.C. 'fho 11uthor ill ~Ir. Robert 
A voy Ward, Lecturer o.t t he P olytechnic, 
•Cooper's Grammar S chool, etc. etc., and its 
}ll'ico is h. 6d. Its contents are tt.l'l'tmged in 
twrmty-three (;hn.ptors, commencing with an ex 
position of t ho elements of which all mutter, be 
it what it muy, is composed, thoir mechanical 
mixtun·s nnd chomicul compounds, a nd ending 
with (L rl' viow of tho known metals uRd their 
ulloy11. To go through tho chapters seriatim 
ilj impos11iblo through want of spaco, but after 
io h,wing tha t mattf'r ia JH'nctietllly indestructible, 
und Uwt what we Tf'KI\rd ns its c.Jcstruction is in 
fl1.1lity nothing mort' tlutn cbnngo of fonn, or 
r• -.~,J uii•Jn into its original elomonts or their 
(·JJwlJinutiona, tho wriiA•r prococcJa to explain the 
.. ymlh la ullll ftmnulm lll!tod in chemi11try, nnd the 
mt..d~">t of du·mi r•\l adion, nnd then to dent with 
t he 11rurwrtif ~ o( ox yg11n nntl ozone, hydrogen, 
" ·~l.t r, ru trr1g•,n, tho t&ir, <'ll l'bon unrl ita com
}"Jund" "wl f)Jtltl• a, arul IIUlJJhnr nrul ill oxides. 
N ~.a t u• LU y Ud11 i11 ln1t n ' cry rupicl nnd imperfect 
~ wnm.tr} r) l lltu wdJ-ordt•red con toots ()f t ho 
"''Jhlrtu, a nti a ll thnt C" tn lm dono in addition to 
thi.s i.i to r,JC.Jmuu·nd in tho 1trongost torm11 this 
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excellent treatise, which is most clearly anu 
tersely 'nitten, and with whose a id no intelli
gent student can fail to acquire sufficient know. 
ledge of chemistry to pass any elementary ex-
amination, and even more. TnE EotTon. 

------~·~·~· -------
SHOP : 

A CoRNER FOR T llOSE WHO W.ANT TO TALK IT. 

•. • !.n con~~quence of the qreat pre8sm:e upon t ile 
Shop colum113 of \Vom~. co11l 1·tbtttors a re 

1·equested to be brief and COIICise in all future 
question.y a1~d r eplies. 

Ill an.nuering a ny o/ lhe "Quc~Lion..t ..ubmitttd to Corres
pondent•," or ·ill rtftrrll~g to anything I hot ha& appearet.l 
it~ " Shop," writer• are rt't11tSttd to refer to the 11lllttln.'l' 

and page nt number of W OiliC in which. the 111b}tcl under 
ClliL!ickmti4n apptartd, cuut lo give tht htuding or the 
}lClrcr.graph. to wh.ic:h r llference Is made, ant.l the h~itinl& 
an.tl t•lace of rt.,.tdenoe, or the not~L-dt·plume, of the 1uriter 
by 1ohom the IJUUtiol~ ha8 bttll askecL or to whom a rt]Jly 
lieu bttt~ alrrady given. Anlwtr& cannot be givet~ to 
IJttt&t ions whi~h. do not bear 011 &ubject• tllut fa irly come 
within tile ~~:ope of the Maga.zine. 

I .-LETTERS FROM ConRESPO~DEN1'S. 

Formulsa.-BRASS writes:-" lsee A. R.{Sco,.,•icr} 
wri tes in · Shop ' No. 89, page 500, complaining of the 
use of formulm ln r eplies to ques~ions which arc sub. 
mltted by correspondents. At first sight, one is 
inclined to imagine A. R. has ret\Sonable g rounds 
tor complaint, but on giving the matter a little 
thought, o. few ideas occur to me showing good 
reasons why formulro should bo used. Thoro can 
be no question that the priml\l'y object of \VonK is 
for educating its readers In the theory and practice 
of nil kinds of mechanical labour, and tho best way 
of doing so is by using methods which will help to 
impress upon the minds ut renders the manner by 
which various results are attained. 'l'hus, formulm 
are of great benefit in helping us to remember how 
to solve many and complex questions in mechanics 
and other sciences. many problems of which it would 
be almost impossible to work out without their aid. 
'l'hen , it it is as A. lt. says, • questions so answered 
may be very clear to some, and puzzling to others.' 
some correspondents may, perhaps, not understand 
ari thmetic beyond simple multipllcution and divi· 
sion; how is a.nyon~ to know to whntextontrendct'S 
ho.,·e snob knowledge I It renders were to be 
replied to as A. R. would like~ how woulcl qnes· 
tions be answered such ns the one usked by NERO 
on ·The t\ow ot wnlor through syphons ' (see page 
500), and many others which are answered sirnillu·ly 
from time to tlme1 When oompllcatetl formuiro llS 
the above-mentioned a t·e given In reply to a corres
pondent and be cannot undorstanrl it, it is gener
ally the correspondent's own fault tha.t lle gets 
such formulro for an answer. The fa.ult lies in this: 
if the r eader, instead of nsldn~t for the t•ttle or 
method tor solving a questlon;Twould state the 
question itsolt that he wants to be sol ved, he would 
then get for reply an answer which be could under· 
stand ; and not a rule in which the use of terms or 
arithmetic o.re used, the explanation of which 
would probably take up all the columns allotted to 
'Shop, the space of which is very much tnxcd us 
it is. Then supposing that thoro was sufllcient 
space in • Shop • to allow of questions being deo.1t 
with as A. R. suggests, it must be remembered that 
those who have to answer Uto questions h11vc not 
always so much lime on t heit· bands that they 
would be inclined to go into the elementary details 
of any sulijoct. The formuloo used by me, to )Vhich 
A. R. objects, is of the .simplest character, and with 
the explanation which Is glven with it, could, I 
think. be r eadily understood by anyone. It would 
not have been a. dilllcult matter to htw o d ispensed 
with the formula but it would havo necessitated 
the reply being about twice the length. Wh)' the 
question nt the end was a.skod, wa.!f that lC any 
certain point could not be contJ)l'Ohcnded (we all do 
not read Wonrc through the snmo pllil' of eyes). 
the correspondent oonfd point uut thnt pr.u·tieul11r 
portion o.ml have i t oxpllllnod furthot·." 

Dra.plDg an Iron Bodatoa.d.- J . H. D. (Pendlc
ton} writes:-" I read tho nrLicle on tho above with 
groat interest, and now send you sketches of n sim
pler plu.n which, though not so picturesque perhaps, 
will be round more cusy to construct Cor nnrono 
who is not very cute atjoincring. .l<~lg. 1 shows the 
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Fig. 1. Fig. 2. F ig. 3. 
Iron Bedstead Hangings. 

a rrangement without the curtain. It Is n1erelr, a 
pole fastened horizontally lo tho wnlll Fig. 3). b ig. 
2 shows it with the curtuln over lt.. 1f it (the cur
tain) be box-pleated nlong the top, thoro will be 
quite enongh to meet a t the back and keep out t.ho 
draught." 

• 
• 

Nesting Baskets for. Canary Bree4ln~-
1<~. ll. (London, S . JV.) writes:-" }tore is a tomi I 
luwe used with success ; it is 
made of small penny buskct.s, 
tmi led on to a pioco of wood, 
und fixed to a la!'!;er piece at 
right angles, and a perch Is 
lh:ed at the side so thut tbo 
birds may teed the young. 
The bas ket is fi xed nbeut 
~ in. away from the upright . I 

• 
• 
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Nesting Baskets !or Ca.na.ry Breed1Dg. 

piece. so that the droppings of the young may fo.ll 
a wo.y t'rom the nest all round." 

Time Alarum.- H. F. S. (l·Tammersm1'th) writes : 
-"Having followed UP. the plan of L . P&NDRED (seo 
page us; No. 78, Vol. 11.), I found that it did not net 

quite to my 
. llklni ; i t 

A depended 

<D 

D 

8 

9 @ 

mostly on 
. tho wooden 

weight. 
whi c h I 
(ound I 
would l1nve 
to do away 
with alto-
gether, a.s it 
k e pt the 
alarum 
hammer 

C 
from mov
ing. I have 
no w so n t 
o. rough 
sketch of an 

3 

4 

T!me Alarum. 

• 
electric time 
al o.ru m. 
which will 
not disfigure 
the clock, 
und will bo 
very simple 
to all, 110. v
ing found it 
to answer 
p erfectly 
mrselt: A, 
w1re to bat
tery; n, wire 
to bell ; c, 
brass ring 
to unscrew 
to r emove 
gong ; D, box to be made In width to suit clock1• 
and screwed to wall: the clock ono be remo"ea 
at pleasure. ' Vhen the alarum has been wound 
up and sot to time wnntcd, the hammer strikes 
t ho switch bar enough to join tho circuit, and con
tinues rinbring the bell tiLl someone gets up and 
stops it." 

ll.-QUESTIONS ANSWERED DY EDITOR AND STAFI>', 

Bright Copper Dopoalt.-A. U . D. {Birming
ham).- ! hLwo frequently c\oposlted a thin film of 
copper on a burnished surfo.co without impairing 
the brillinnco of tho burnish to any great extent. 
'!'his has boon done in an o.lknllne solutfon of co.P.per, 
nnd working nt o. temperature ot a bout 160·Fnh. 
'!'hick cleposlt.s of coppot• from any solution must 
hLwo o. doll nppea.rnnco, because Uto copper is 
de/Josited in small grnins mussed together. but 
bright deposits ot copper muy be got on MuliJ:y 
polished brass or any other molal, it a U1lu tthn • 
only will sullico. '!'his coat will soon discolour on 
exposure to the air and will oven lose ita lustre 
whilst drying unless kept covered wilh hot sawdust. 
'l'ho copporcd a.rtlcle should be l!Lcquet·ed whilst 
hot from the drying oven, to preserve its lustre. 
The surface of the urtiolo must bo prevloosly 
l1fghly polished to ensure success.-0. E . B. 

Nlokel·P la.ttng Bloyolo.- 0. F. 1\f. (Rristol).
You are about to tnko n l1lgh flight in nickel
plnting by attempting to r o.nll.kel the worn parts of 
your bicycle, and this Is n job beyond tbo pro\'lnce 
ot nn a mateur. It requires more than ordinary skJll 
born or experience, and is best relegated to the pro
fessional plater. 'l'he ~rrcater purt of your questions 
relative to this job will llnrl complete answers In 
the replies to J. C. J. (llcptuo,·th) on page 551, and 
1\I. n. tiluddcrsjield ). on page552, Vol. ll. ot WoRK. 
You will probably reqmre three Dunson cella in 
series a.nd theRe shouht be 11\rgc, holding O\'er one 
gniiOll of liquid. Vessels of v.ino or or tin nro un
suitable o.s plating vnt.s. Ono pound ot the double 
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sulphate of nickel and ammonia dissolved in one 
gullon of hot rnin-wnt.er and allowed to cool. or two 
pounds in three gallons of water, will both make 
good depositing solution:> of nickel. You should 
practise for a few weeks on othe r smaller thinJ.,rs 
before attempting to plo.te your bicycle.-G. E. B. 

Half-Plate Cnmora..- A. B. C.-If A. B. C. pro
cures the Index to the first volume of vVonK. he 
''"ill find reference to working diagrams for making a camera with a reversible back. The size given is 
for 8~ in. by 6~ in. With a very little ingenuity be 
will be able to ndt\Pt it to the s ize he r equires. the 
design being the same in both cases. A little lighter 
material is. or course, permissible.-D. 

Orna.menta.l Turning.- F. P . (..d11dovrr). - You 
arc accustomed to wood turning. and wish now to 
do sphct·ical and plain fluting. Jt'or ftutinr; you will 
require a sUde-rest. a division plate and index, a 
drill in!{ spindle nnd an overhead motion ; also you 
woulrl want !lutingstops. For spherical fluting you 
would require citnet· a dome-chuck or a spherical 
rest in addition to the foregoing. Now, you sec all 
Uti-> apparatus will be very expensive, u.nd if you 
make it, it will require very good workmanship. 
Also it would be a pity to add very valuable 
apparatus to nn indifferent lathe. Probably your 
be;;t plan would be to look out for a second-band 
ornamental turning lathe, and you mar. perht\ps. 
get one with the above apparatus at from £50 to 
£100. Suppose, however, you are satisfied with 
your present ll~the. and wish t.o o.dd the r equired 
apparatus yourself, then try to pick up a s lide
rest. say £.l ; driller with half dozen drills, say £2 ; 
your pulley di\·idcd, or brass plate fitted to it con
taining three rows of holes, also index spring and 
peg. say £2; you must then make the overhead 
m otion and flu ting stops. A. dome-chuck costs 
about £10, and a spherical rest £50; the best, when 
new, cost £ 15 and :£7ii.-F. A . M. 

Lathe MandreL - W . E. P. (Manchester).
P apers on mandrels by me arc in hand, w hich '"'iU. perhaps, help you. Your brass step pulley may 
come in, but tbc ~ in. spindle is not worth making 
a mandrel of. If you are determined to use ic; you 
might have a t in. screw cut on one end, w1th a 
shoulde r for chucks ; and have two necks turned in 
it for the bearings. '· in. extreme diameter is so 
v ery small, you would only have n. lathe fit for 
turning chess-men.- F. A. M . 

Acorn a.nd Cone Work.- JACK will find some 
llinls on this work in an answer to F.H., in 'VOHK, 
Vol. I ., p. 685, No. :13.- M. M. 

Watch Matters. - LEo. - (1 ) Mainsprings. To 
gau"e the strength of mainsprings, I use a Jacot 
pivot gauge, and find it answers the purpose well; 
it is sold by the tool shops for about 1s. ; it is t.wo 
pieces or steel about H m. lon~. held together by 
two short cross-pieces and haVJng scales one each 
s ide ; at one end the t wo pieces meet ; at tho other 
they arc about t,£ in. apart, and being lt in. long. 
this gives a fair tine gauge. To use it, pass the end 
of the spring through the open end. and gently let 
it drop, nnd note what figure itisagainst,a.ben tcstthe 
n ew one same way. (2) In ordering springs, you must 
have a. mainspring gauge, or send the barrel if you 
have the gauge; see that the old piece of spring is 
~h~ right height; !f ~o, gauge it. for height by fitting !L m the notches till1t fits ono t1ght, _take number ot 
1t. and then take tbo barrel and tlt 1t over or in the 
1·ings or countersinks that are turned on the ftat 
sides of the gauge ; take the number of the sink it 
1its in, and order the spring, you will then find it is 
the_ p1·o~cr strength tor the watch. T~ere are two 
mamsprmg gauges, one for t.he English watches, 
and one for Gene,·e. (31 Geneve mainsprings will 
not do for English lever watches. {4) A good spring 
when wound up hard several times in the winder 
and then let out, should keep its form and size' 
but n. soft bad spring after a few windin~ will not 
open out as it should ; the general tlntsh too is 
inditfcrent, and the price is also different; order at 
a good shop and pay a good price, and, no doubt, 
rou will get a good article. (5) You cannot alter a 
spring, or, if you could, it would be useless. (6) 
Punches for riveting, etc. '' Boley's" mn.ko in boxes, 
twenty-one punches, 3s. 2d.; thirty-two punches. 
4s. 6d. ; forty punches, 6s. ; ana fifty 7s. 6d. You will 
lind the box of forty will be a gOOd assortment and 
will do all general work. Punches for hole closing 
•· Boley's" to 3m., per _dozen, 13s. i to Gm., per dozen: 
l 4s.; to 9m., 17s. ; or m sets of sax, 6s. 6d.; twelve 13s. ; sixteen, 18s. ; these prices 1 take from Has well 
and So~'slist, 49 and 50. Spencer Street. Clerkenwell. '!'here IS a barrel-hole closing tool which will close 
any hol~ from a largo barrel to a small fourth-wheel 
hole, pr1ce 2?..s. 6d. ; also another riveting stake and 
J?,~clies comple~ at_IGs. 6d. ; these two I take from 
Gnmshaw & C_o. s hs t, 35, Goswell Road, Clerken. 
w eU. l7l Doommg punches are used by case makers 
for making the shaped cases. (8) The Hammond 
whe~ll k'!ow_notlling of, so cannot say and I have 
not <.:ohcn s list tOt Judge from. (9) i use small 
e~ery wheels. I have several down to I t in. 
d1amete_r and' smaller, and any thickness down to 
about~ m., also ditfcrent coarseness and fineness. I obtamed t~ese also from Grim.ehaw & Co. ; write 
and g~t the1r list, enclosing, say, six stamps, and 
you W ill have o. list of nearly everything you will 
want and o. great deal you will not want. I trust 
th~e reJl!a rks will be of use to you. a.nd that you 
Will ob taw what you require.-.A.. B. C. 

Wooden Printing Preaa.-J. A G. (Sun.der-
1U:1H:f.I·-;As you a re doubtless a ware, there is many a 
b~p twJXttbecup und the lip.and many an awkward 
htatus between promises made in o.ll good. falth and 
the fullllruent. thereof. It was t ouna neceaeary to 
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return the manuscript of "A Wooden Printing 
Press" to its author for compression und division 
into parts, as it was too long to appear in a sin gle 
number. \\"ith regard to replies in ·'Shop," they 
urc still on the increase, but everything that can be 
done to reUeve the congestion is done.- Eo. 

Dialyte Telcscope.-AM AsTRO asks for in.struc
lion for making a telescope of the Dialyte form in 
" Shop." 8 in. or 10 in. Also cost of same with 
clingrams of ins trument, if possible. I am afraid 
this is rather a large order for" Shop," but I will 
do my best. I have never made a n instrument of 
this form. thoug h I am fortu nate to possess nearly 
all the literatm·e there is on it, and will give AM 
ASTRO the benefit of it. On paper i t is a most simple 
instrument to construct, in vractice it is somewhat 
dHI1cull One of our prmcipal manufacturing 
opticiuns said o. tew years ago that, being desirous 
of placing such an instrument on the market, he 
made the attempt ; but, though be had ample 
n ppliances, he failed t.o produce one to his satisfac
tion. T he principal advantages are that, as the 
conccting lenses are placed a t a distance from the 
front O.G. about one-half of its focal length, they 
need not be more than one-half the diameter of the 
O.G., which, consequently, makes a g reat differ
ence in cost; and secondly, that by slightly shifting 
them experimcntaUr. thP best posltion may be 
found for correcting dpherico.l aberration. The 
great diflicultr is that of properly centring the 
three lenses-as it they are not accurately centred, 
they will be utterly useless. The following com
bination gives good results :- Object lens, St io. 
in diameter; wl1ite crown equi-convex, 130 in. ; 
ra<lius of cutTature, 10 ft. focus ; corrector, 4t in. 

A 8 c 0 

Fig. l . Fig. a. 

A 

_Fig. S 
Dialyte Telescope. Flg. 1.-A. Crown Glass ; B, 

Flint. Fig. 2.- C, Dense Flint ; D, Plate Glass. 
Fig. 3.-section of Dialyte Telescope-A, O.G. 
Plana Convex ; B, Corrector s, Piano Convex 
and Plana Concave, half diameter of O.G. ; C, 
Eye-Piece ; D, Cone of Light. 

diameter; crown double convex. 12·5 in. and 130 in. ; <H in. ftint; a miruscus concave 12'5 in., the two faces 
12'5 together; conve~ 130 in. These may be cemented 
as in Fl~- 1. and are placed from the O.G. about one
half ol1ts focus. U AM .A..sTRO considers the cost of 
such an instrument too great as a.n experiment I 
will give him another formula :-Object glass, 4t ID. 
diameter, focus, 60 in. ; double convex radi, 24 in. 
and 240 in. ; correctors, 2t in. diameter; piano COD· 
cave, 3t in. ro.dlus of double dense filnt: piano con
cave, 3l in. radius of pla\6 glass; the concave and 
convex faces together, Fig. 2. It is sometimes an 
ad van~ not to cement ttiem, as the beat perform
ance is g~ven when they are slightly separated. The 
compound corrector should be mounted In a separate 
tube, so as to allow of adjustment. In .Fi~. 3 la 
given a section of the instrument. The eye-p1ece is 
an ordinary one. The Edttor has in band a short 
article on the building of eye-pieces which, no doubt, 
will in due course appear\ and will suppl~ the rules 
for constructing any g1ven power. The mere 
mechanical work I mus t leave.~.. as it would be too 
long to give such details in "::shop." Now as to 
cost, I cannot give any estimate that could be 
valuable, but a.eourate information can be obtained 
from anr of the practical opticians who advertise 
in any o the ecientillc papers. One other word ; in 
my judgment the corrector should be slightly larger 
than one-half of the clear'aperture of tbo O.G., as it 
may require to be placed a lit tie less than one-halt 
the focal length from the O.G. U so, it cannot take 
in the whole of the cone or light; consequently, a 
portion ot light will be loet.-0. B. 

GUdtng Col.D.- R. H. (..dccrington).-Yon can 
gild the coin yourself, but an outfit of some sort 
must be obtained. As you seem to know nothing of 
«ilding, I think & new arrangement, called "Thf\ 
Practical Eleotro-Plating ana Gilding Outfit," will 
suit you beet. The price is 2ls. This includes 
Bunsen battery, ,gold, silver, copper solutions, 
ecratch-brnsh. sawdust, etc. ete. and these are en
closed in a box. along with directions for use. 
Pluoknett &; Co.1• 29, Poland Street, London, W., are 
age.nts, and wilJ reply to any inquiry tor further 
p8.rticulars. If you do not intend to go in for any
thing like tbat, you might send it to some electro
Jtilder. Pairpoint &; Sons 7, Green Street, Leicester 
Square., are the beet firm i know. There is no pro
cess wnereby merely painting powder on will 
stand-we&r.-H . S. G. 

Latha in Wo•K -SNOBBY.-Several articles on ma.k:ing lathes have appeared in WoRK br, 
8ELF-BEI.P£R. entitled " Lathes for Everrbody. • 
You should get an Index to VoL L, poet tree for Ud., 
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from Casscll & Co., and you will then be able to se what numbers you should purchase. e 
Wlr~ T hread l'ret Sawa.-D. D. (A bcrdttn).

I men!Joned Messrs. Moseley (not Mosley) and Son 
323, H1gb Holborn, London W.C., as a firm fro1' 
whom you would be most likely to obtain the wir: 
t~ead fret saws. It. Is, as I call it.. an •· old~atab
lished" ~m. and still flourishing. Why you have 
not rec_etved a.ny rejlly, as you state, to your two 
letters 1a-more than I can say. \V hen I myself give 
!ln address, y_ou may r est satisfied that the address 
Js correctly g1v~. Your letter, which bears initials 
only by way or s1gnature, and no name or address 
beyond Aberdeen, has been sen:. on to Messrs 
Moseley.and Son. and they doobU~ will be able 
!-<> expla1n why your letters have not been nnswered 
it they h ave received them. .At the same time if 
readers of WoRK write to addresses b-i>en and'do 
n ot get replies, ~bey cannot reasonably ex poet me 
t.o expend both time and trouble in ferreting out the 
reason. In the maJority of cases in which 1 have 
dont: so, I haTe !ound that the non-receipt or a re
ply 18 to be attributed to some sllortcoming on tho 
part of the writer. Possibly, as in your letter to me 
you have omitted to give your name and full address: 

Ca b inet Photo. Fram e. - P. W. (Lecdll~-1 
note that fOU complain of the ill effect of the nar
row margm of the cabinet photo. frame gh·cn in 
page 533 of this volume. The pattern, ss you li&f 
certainly looks very well in the p~, bot as I har~ 
not seen it cut, I cannot speak to 1ts appearance in 
this condition. My plan of finishing it would be to 
back the outer portion to which the foldin$.-doors 
a re attached with a wood contrasting watb tht~ 
fret-cut wood in colour, forming a rebate wh<'reio 
to set the photo., which must itself have a ba<.'klnl) 
U to stand on a table, I should then have placed 1t 
on a miniature easel. U hung against a wall, I 
should certainly have placed the cut panel In ill! 
entirety in an external frame, the fretwork thus 
serving as a sort of mount for the photo. 

Rubbe r Oddmenti.- R UBBER could not mate a 
bicycle tyre unless he worked in a factory 11 hero 
rubber tyres a re mo.Je. His plan is to sell his 
robber to a manufacturer a.nd get cqui volent in a 
new tyre.- A. S. P . 

l'reaco Cemen t .-.-\. G. A. (Sa11d Pi/11).-l 
could place at yoiU' service any part of the prucllce 
or compounda used by the celebrated French msco 
artist, .M. Borromee. did I know what you wunL 
If you meo.n by "a permanent cement called fr~o 
cement," the bae18 of the painting upon, or mixed 
with, which colours are applied, there are several 
such compounds believed to be permanent, but t•ach 
prepared for different oxi~encies of the work. Prr· 
rnanent fresco pa.intin~ IS a difficult matter, re· 
qui ring sldll and expenence from the first scraping 
ot the s tone wall, through the ncccSllary two or 
three coats ot " anti-absorbent'' mL~ture•. and th~n 
in the fln&l waxing- all irrespective of the artistic 
aspect of the worf.- DEOORATOR. 

IncUarubber Prooeu.-W. H. R. (Binning· 
hant).- The process consists in coating one side o[ 
each piece ot cloth with o. solution ot indiarubber 
in naphtha, placing the coated sur faces together 
whilst still wet, and passing the wkole between. 
steam-heated cylinders,_ to BC()ure contact anu 
evaporate the solvent.-Qoi V IV E. 

Stamp llonnttJ:ac- Prtcea-LeveL- H. O. B. 
Weckham, S.E.).- Yon might help renders ~Y m

1
akf 

m~ thi8 known gratnitou8ly through Sect1on · o 
" Shop." .Al.lo Iri&ke known the addresses of 11nY 
dealers of articles bf going to whom money can oo 
saved. .AJJy carpenter will make you a level. 

BJ.eotrtca'l B eatetan oe.-D£NNY.-FiJ:SL aban
don the idea of a battery being made to g:tve a oor· 
tain number of amneree at tbe termintili un~crd11ll 
circumstances. The current «<ven the~ ~nll c· 
pend upon the voltage ot the oattery, dil'aded b) 
all the reeist&ncea 1n the circuit ; tbe internal re
sistance ot the battery cells as well as the external 
reaietances of everr connector and conductor !n tbo 
outer clrcult. Soppoee we have a baWn-y wtth

1 
an 

E.M.F. off volts and an internal rcsle~ncc of 1 o un. 
'l'hen f volts divided by 1 ohm will equal to~ ampe'res, and thi8 wt11 be the volume of curren 
obtainable at the terminals at the momentbtof. cl':t 
ing the circuit-that la, of connecting e uncbe 
one end with the copper at t.be other end ofc!u, 
battery. But the intei'Dal reeistance of tbe e 
will rise at on~ and the oarrent will tall wb~tllil 
circuit is oloeed. When a resletance ot 1 ° wiU 
put in t.be outer clrouit, the volume of ~~ ab
then be 1 = I amp6J'eL Part of t.be carren t 
eorbed in heating t.be eonduct.ors. bot le&!' currein 
is generated 1in the cella with a high resistADCO 
the circolt.-G. E. B. CelJI.-

InterDal ae.sataaoe of BatterY 
DENNY.- lf I put 1t t.o fCN in the foUowln~ 
I think 100 will aee clearly t.bat the "i':alt SaP
the battei'J' 18 one-fourth bdt.eadof tf~t, be '1 oblllt poee the internal reeiataDoe eao In~ 
then four celll placed fD series will h.:,te ~ two~ resistance of f ohms. If we now e reaill.,... the cells, the remaJnlng two will have a ot Celll 
of only ll ohms, alnoe one-half tho numf~ 01u. 
will have only one-halt the ~ .. l.stanoe .. ~,vea ot a11e 
and t = 2. It now we/l&oe ... e ' '"-~ 
battery side by side an conneot:th!e~~e~n~da~ Wiila ~ so as to form a battery ot two rows of 
cells in series a we sb•ll 

forthec~nt~ri~rj~OD~e.~~~'~· JE~~ halve the internal 
ree.ietance will be ~ = 1 
resistance of four cella 
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Work- .lnnu:1 ry 11), l ~:ll . ) 

-- -
-·,•' oYDlOrlt tn Eloot rlo Engluoorlng Firms. 

\ •ltn/ttt ).- ;\:< )'<lit hn\' tl luul, Ion ) CIIt".!' 
kul t ruinin,; in tin• ll'<o' lltHI 1'<'111111' ,,~ l'lrc· 

ruml•nt:<. nn1 wnultl 11t11lltl 11 I{CHll l chnnco 
ot:::~~~~~~~~ ''lllJtltl):nwnl in un t'll•t•trlt-nl f'n~iiH.'l'l'· ; m nking n ttttt•t•inlity o r l'ltw tric li!;ht in-

1\tlnns. Your th":<t-l'ln"s t•o•rlitluutcl\ or nhillty 
<'hnrnt' tl'r wonhl !lt'<'llt'l' yuu fn\'tlut·ahln nllf'tt· 
frt11l\ the hllllll!l of 11111'1t tlt·m". lml ynn muflt bu 

~lr~~~~~~~ tO Wllit ftll' 1\ YIH'IIIII'Y llflt!l' )'011 hU\'11 11 u pplicntion. A l{l'nti P-ntttn\\'ho 1lo••s lJnsinuMi 
lino snys ron must also b<' pt•r pnt·r•l to uc~tln 
bottom' antt 1rork your war IIJilO t ho high et· 

~tr,~~;~·~ t J•rorcs:~lon. You might mnko lr cn_t_IJtPiic;n-~icm to somo of tho lh·ms mentioned 
ricinn T mrlos l1ircclory, 18!11 edition, rotliis.hctl at i\s. Gd. hy lltt.. Elrrtririrm Puhl ishin~ 

I)IIIIY, 1. Salisbury Co11 rt, F loot ~tree I, London, 
;.v.- \:1. K ll. 
Dog Cn.rt.-F. }<'. (Crll'ri(O}- An urticll'nppeal'eol 1D W om;:. No. 1!1, entitled " l'ho llt\LIIcsdcn l!nrt." 

which you n1ight accommodate to yo11r require
ments. 

ChUfonuicr .-F. K (Bagnall).-Thnnk you for 
~ur design " d.rn wn (rom ono at homo " for lJUST\'
POOL. 

Globe Mn.pa. - n. J . (Glasumv).- 1\fcSSl'S. G. 
Philip &. Son, 1\lup Publishers. :tz, l•'lnet Stt·cc t. 
London, E .C., o.ro pretty sure to sell wbnt ) 'OH 
~uirl!-namoly, mo.ps to rcco,·cr an 18-mch 
.. ODe. -

onlpc>.--~ . F. F.-As to the ornamon tnl pomo.-
U li·P<>L top, if a t ow h ints arc of a ny use, wo 

The substance appears to be prepared 
po.sle. and to undergo thorough grinding, 

a nd probably then is pt·essod into mclul 
as "Hncrusta" is made. Its component 

to bo gyr.sum-finest plaster-a little 

~~~~r· ~li~~nseed-ol ' and probably some shell ne. ot the oil after the moulding pro-
cause lt to harden. I t is not of a china. 

clay nature. Notice that it is a patented thing. 
P. 

:and Sawa.-AliATEUR.- You say it is awk-
ar4 a competent man tosho.rpon your saws. 

this otten, as saws that have been 
a travelling man on a Friday ha,·e 

two or three miles te me on the 
to be resha.rpened. You wish to 

tooth Is beat for ripping, and what kind 
be11t for cross-cutting. To make it very 

lrive rough 11ketohea of teeth for both rip-
ana croaa-cutt ing. Fig. 1 will be found the 
aulta.ble for ripping, and when sharpening, 
the rue almost straight acroaa the teeth, lllrn will give the trout of teeth but little bevel. 

• be seen that for ripping, the teeth for general 
are a little coarser than for oroaa-cutting. 

ae~~Fig. 2, are suitable for 01'088·cutting; it will 
Jt tl1at the front of theRe teeth are not upright, 
vnn asked in your letter, but they lean back 0. 

; this is to prevent the saw pitching, n.s we 
Jt. .Again, the front of these teeth should 

deal more bovel than the rip·saw teeth , for 
rea.eons. I t will lrive the teeth a 

edge cut a cross the grain or the fibres of 
wood, &_1!4 in cutting across very soft wood the ,..,.,eJ ahouJd be greater than for outtlng across ...-u. wood. In reference to patent saw sets, pur•..! os 

to time have brought patent saw set:: to 
my opinion of them, and In a ll cases I 

of them. 'fhe following will be the best 
way to set ;vour hand sn.ws. Get a piece 

lteel6 or 8 i n.Iong, Jlm. or 2 in. wide, and bevel as 
Figa. 3 and cl ; put it in a vice, then place the 

Fig~ 1 

Fig: 2 . 

t I 0 
Fig. 3 Fig'. 4. 

•n4 Bawa. Pig. 1.-IUpplng Teeth. Pig. 2.-
0ron-Cutting Teeth. Pig. 3.-Betting Anvtl. 
l'S&'. 4.-Bteel Bevel. Pig. 15.-Bettlnc Hammer. 

on it, letllng the teeth project over the 
~ojfllot lf setting a rip 8ll 'lt, do not let the teeth ••.• so to.r over as when selLing teeth for crosa· 

aa less act Is r P.quJred for ripping. When 
le In position for ~:~ettlng, take a hammer 

6 or Gin. long, aa in Fig. s, and etrlke the point 

I 

SIJOP. 

of tc•ollt Wllh Jt,, ltolollnl{ tltll hnncllo of hum m or (J'Onl 
you If t ho JIOI II I H or l t•ol h 1\1'0 t IIWill'll your lnfL hnntl ; 
If IOWIU'Il tlto t'IJ.(ht hnutl, l(l'l'll hiLIItllo llf h UIIIIliOl' 
townnl you, atl'lkinl{ in cnc h onso ovory ult ct·nnlo 
tooth. -A. H. 

CbUfonntor.-.T. C. 11. (0/tuuott•).- 'l'hls cu-ticle 
cnn hnrclly bo cnllcclo.chilTounh•r; th•J tCI'III "houk
cnso •· woulcll>o u•o•·o CLJIJII'IIJll'int c. The lt l'iJ.(hl ynu 
IIIOIIIIOu- M fl. 0 in.-is VUI'Y UXCI'blliVl', Cltttl l tlhouhl 
cul\riso yon ltoforo aliOJit.ittJ.( IL to ruughly intlicl llc 
dimension~:~ ll}lon o. wall. H wi 11 bo hcsL to umlw tho 
job in two Otll'el\80~, screwed togt)lhcr ut A. :-icnn 
index nncl back numbers or \\'cmK for uccthoiiR oC 
construction. Instead of carrying lhc intcrunltop 
break continuously to bottom of job, I hnvo intro
duced in bottom carcnse un oxternnl bt·co.k, ns prl'· 
scnUng u. much better uppcu.t·o.nco. 'l'o save lahuur 

Fig. l. 

D 'c 
~'~-

' F 14a ~v. 
D.g. 3 . 

'Pig. l.- Chift'onnier or llookca.se. Pig. 2.-Section 
of Top Doors. Fig. S.- Pila.ster at each S1de 
of Bottom Cupboard. 

-:--. 
... ._ •'!.I' . .. . '[ig..!. 

• 
by mitreing up a break cornice (six mitres), I have 
intended that a straight one (two mitres) should fit 
in the usual mo.nner over o. four-cornered top board 
joined to top of upper carcase. The canopy thus 
formed will prove effective. The small shol.f is not 
Intended for use-it is merely a front contlnuntion 
of top cupboard bottom board. to break the plain 
o.ppenmnce of job. Underneath it you could have a 
narrow fixed upright board, with a clear space 
behind it and the two doors forming one cupboard 
and on the front of it glued the halves of a. turned 
ornament, each reversed; the top doors to con
tain fret and plain glass, but, of course, you may 
substitute carvings. A shaped plinth is preferable. 
l.t"ace up bottom middle cupboard sides as at n 
(Fig. 3). I prefer this way. U you wish, lessen the 
depth from back to front of top carcase. Do not 
have too large a shaped pieoo in each corner under 
cornice and frieze, as doors then Will not open far. 
- J . s. 

BlllJDarok BTOWD.o eto.-FmsT AND LAST.
For large quantities of goods nea~Bolton, write J . 
Willlamson & Son, Lion Varnish Works, Lancaster. 
!<"or same of B ismarck brown and aniline dyes. 
write direct to Judson'e, the well-known vendors of 
man;yemall thlnga of that nato.re. Yea, there aTe 
two kinds of aniline black ; one will only dissolve in 
spirits, a,pd the otber will In water. \Vhen order
ing, state foreplrit eolution, if s uoh is desired.-F. P. 

GUcHng,- W . H. A. (Ca11tm·buru).-Re-«l!ding a 
French tfmeplece la a matter best given to a loCal 
ellversmlth. Articles upon these processes appear 
In WORK, Vol. I . For.fretwork and f rame mo.oorlal 
In la~ quantities, n]lplf _to .MelhuJsh & Sons. 
Fetter Lane. E. C., and H. Moron, Great St. .Andrew 
Street, W.C., reapectJvely.-F. P. 

Woax Volumea.-J. H . S. (Buntlevl.-Volume 
L of W ORK le already published. and "Volume n. 
will soon bo ready. You can order these of any 
bookaoller. 'l'he published price of each volulje la 
7s. 6d., bound In olotl1. 

GIP8B Letterlnp.-T. W. V. (Ldcuter).-I 
know of no~o~bat J'OU can pour on glass to produce letters bo hydrOfluorto &cld. Refer to mr 
anawer 1D. No. p. m. Thla la the am method 

• • 

,. 

j OI 

given, the one you rofor to heing t.he second. Cover 
wi th wo.x or Drunswlck l}lo.ck, if you lll<o that better, 
Jny tho !llnsa level, buiTillng up o. wnll t·ound U1o 
edges to prevent the nc id runniug oil', and pour 
hydrofluorlo o.cld on. 'l'o gh·c the letters a ground 
nppcnrance, rub with glll3S·cuttcr'tssuml, and finish 
wltb orncry.- W. E. U., J n. 

Pa.lntlng on Velvc t.- .T. C. (Abcrdcen).-Ligltt
coluul'lltl velvets Ut'll the hc»t for pninllng tlJ)On• 
t~inco the snrfu.co 111ny bo 1tct.crl upon in tho mo.nnor 
of clyo r·ulours wll hout much dclrlmcut to the 
snrfurc of the fnh•·io. 'fhc Yclvct must first be 
ti~htly stretched urton a fr·nme. lJro.w your design 
HJJOII ))llpcr. prick t hrough the outline, nnd transfer 
to yum· vel vet with n pounco of very fine talc 
powder; tracin~·)Jupcr mn.y, of conrso, be used 
for both copying nud pou11cing if tho design is a 
bm·a·owcd one. Now commeucc the puintinf:( by)mt
ling in lhe bright colours neurcs t the hig h lights ot 
thu puinl,lng; then pnlnt in Lho shu.dows and .blend 
lho two tnto the half-tones. Use sablo pencilS ror 
Un~t outlining the design lightly, and then paint in 
with hog-hair filches, preferably thoso well worn 
in. Work dcliCtttcly and patiently from light to 
durk tones. remembering a little strength of colour 
cnn ulwo.ys be added when it cunnot bo taken nway 
so rcuclily. Avoid flattening the pile, if possible, 
}minting rather the sides of surface, n.nd not 
"en kin!:{" it with colour. When i t is necessary to use 
whi to etther for high lights or for uso upon dark 
velvets, take a little of tho finest powdered gilder's 
whiling, or Paris white, and to this u.dd powdered 
gum aro.bic in ono )?O.rt of U1o lntter to four of 
white; use diluted w1th water. This white is then 
tin ted upon with tho pigments to the dcsirc<l 
colour. 1'he colours advised fot· this p rocess a ro 
p,ermunent liquid dye colours, thinned with wo.tor. 
1'ho chief point is to dye or colour tbo pile wi thout 
doatro:ring its texture. When po.inting curtains or 
drape vehrct, it is advisable to reproduce t lto 
pounce upon the back of the fabric, using o. dry 
IJOsiLive powder. 'Ve then paint the buck te~:turo 
of tho Yclvet where all the strong and deep colours 
arc, and these colours soaking through the back, but 
not touching the pile, very much enhance tbo etrect 
or tho painting when the light plays upon lhe folds 
oC the vclvet.- DECORATOR. 

Statntug. -FAUST, ETC.-As a " port-wine 
colour " is not a recognised tint to which mo.hogn.nr 
is stained, I am unable to tell you how to get it. I 
s hould just experiment Ulll got it with Yarious 
and ;you ahouJd do the same. Of 
take Into consideration the colour 
wood. Good mo.hopnJ la 
rich enough wheD Oiled 
dinary manner, to 
colour " would be 
appearance. 
means tho colour 
want this, you 
but I cannot say 
desire. It you simply 
mo.hogo.ny colour, uao weak 
with red polish. U the la 
omlt thestain.-D. D. 

Frot Machllle.- F . T. C. (BrUtol).-1 have put 
down nil you want to know. T he face plate la caat 
i ron, with o. slot 2 in. In lengtll, so that I can regu
la te the stroke of tbe saw to any pitch. I move 
the s tud in the face plate of course. In my machine 
1 hn.ve the stud l t fn. from the centre of the faco 
plute. 'l'his makes the cutting part of saw 3 in. in 
every stroke. You can use the saws tbut are short 
by moving the stud. You can make tho wood alldo 
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Fig. 2. 

0 

Pig. 4. Fig. 3. 

• 
Pace Plate IUld Parte of Fret )facbtue-

yourselt without any wood turner. AD_:rou-need 
~ be foUl' pieces of lltralght wood. .Make one 
piece work smoothly in the oth~ three. I append 
drawinga.-G. 0. 

Small Eleotrlo Llahta.-W. B. B. (I..otulml. 
8.&).-Tbe emalleat elilctrio lam~ are &hose GC 1 

• 

• 

• 

.. 
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c.p .• taking a. current of from ·~{to ·s nmp~rcs nt_ a 
pressure of from3 to S \ 'Oil A. 'I hese cos t nbou.!- o-;. 
each and cnn be obtuin~cl from Messrs . F. C. 
Alls~p &. Co., 16.:;, Queen Yic torin l:)trce t, E,-C'.; 
:Messrs. (.'nthcnr t &. Pcto. 5in, H ntt !>n .Gau·rlcn. R.q., 
or •nny other tirm making n spccu\ltty or. electriC 
lightin~; nppnrlllns . S ix o r sucl~ lnmps.ltl\kmg_, sny, 
fro m 5 to G ,·oils each. placed m purallel series of 
two lam ps in se ries, could bo lighted by 11 smnll 
two- or three-celled chromic a cid battery, or the 
current from a swnll uccumulntor of two or three 
cclls.- G. E. B. 

Jte -Spoking Bicycle WheeL- G. ,V, B. (La.ll· 
caslc-r).-lt G. \V. ll. wants to mnke a. lncea wheel, 
be will only require half the ntmtber of l1olcs in the 
hub- namely, sixteen in each flange. 'l'he war 
to ~et about it is: put the hub in the lathe, hammer 
the flanges till they run true. and out oil' the parts 
with the present holes, lea~ing the flnnges ~ in 
Fi){. 1. Bore sixteen holes through the thick· 
ne~ of encb flange l inch dis tant from the 
cd~£c. as in Fig. 2. Hound the holes a l,i~Ue on both 
!tides. to pre,·ent cutting the spokes. 1 o build the 
wlleel, find the proper length of the spokes by 
dmwing the ring on the floor with th e hub in the 
cent re. Cut t11e wires long enough for two spokes 
und screw the ends, and see that the nipples will 
screw on wiUl the fingers w ithout dittlculty, then 
double up the spokes exactly in the middle. 'l 'hen 

'Pig. 1. 
• 

0 

I'ig.2. 

Fig.:~ 
Re-Spok lng Bicycle Wheel Fig. 1.-Hub, with 

Flange.i p r epared for Laced Spokes. Fig. 2.
Hub Flange, showing Holes in Edge. Fig. 3.
Edge of Flange, showing l.a.cing o! Spoke. 

lace through the fl ange, as in Fig. 3. Fix one end of 
the tln;t 11poke wilb a nipple in the r im count twel~e 
holes in the r im, and flx t he other end. The second 
spoke w!ll go tiJrough the n ext holo in the hub· at 
the r im it will miss one hole, and the other end of 
r.pokc will m iss one a lso on the same side as the spoke 
tlrst put In. nnrl so on round tbo wheel on that s ide. 
'r ho other sltlc Is treated In exactly the same man
ner. What llt cnlloo a true laced whee l, with thit·t)'· 
t wo s pokes on each side. would miss a bout thil'ty 
lw lcs. ew;h wire thUA running allnost strnlght o.cross 
the wherl, hut laced wheels ure mos tly built by 
111i~lng from eight to twelve holes. Who.t remains 
Is to t rue up t.lte wheel by operating the nipples 
with n nipple key. U nle11s 0. W. U. hM some ex
))c r icnco In whecl-bulldlng, this j ob will trouble 
him. 118 11 Is by no mcn11s 1111 e11111ly done 68 a dlrcot 
Rp(lkO wh(' ('l. 'rho spokefl M O UHUnJly tied With 
tlno wlro where· they c ross ftu-Lhost f rom tbe bub 
fin ngca.- A. S. 1."'. ' 

MGglo Picturo.- S . n. (,\'ct(.ll'l/).- I do not know 
I he pfc tna·o to which you roror, JUt onu gl\·e you u. 
11in l o r 1 wo on the subject. A picture may be 
m lldc up by o.rrnnKi ng stri ps o( tin roll on n. pnuo, 
us In the cllumoud und s poLtod Leydcn jn.r. A. 
trnnspnrcncy on n pnno of g liUJS may \Jo u.fao lllu
wlnl\lcd l!y o. vo.cuum tubu or two pln<:orl o.t tho 
buck. 'J'ho outlines of these w ould only bo visible 
whiltlt tho spark Is pnsslng.-0 . . K H. 

• 
Model of J:leetrlc RtL1lwGy.- W. H . IT. (Lon

d on, .S.K).- You will find nu lllustruted description 
of the City nnd South Lontlon Electric ltu.llwny iu 
the ./l.:terlrician ot NovcmlJcr 7th, o.ntl 1110ro dctnlls 
or the 81\tue In lh~o~ Ett{liltCCI ' or tho aumu little. 'l'ho 
oloou·lo ch·cult Is mndt) but '''t'cn n tlcxlblo steel 
conductor run on glmtl! l nsuhtLOt'll botwoon tbe rnlls 
nncltho mlls thcmsolves. whioh lnko tl• o 1JiflCo of o. 
t·oturn wlro. 'l' ho cut·rcu t it! \'lokwl up by "shoes," 
which s li p along on the s too tJOulluclor , a nd then 
pnsscs through the mag net. coils to Lhe fro.m e of 
t he locomotive and through the wheels to the r ui111. 
'J'he reveralng gear iB on the locom otive. I do not 
c lonrly see how you can mamtge to work a model 
with three tmlns on it. so 68 to stop, reverse, and 
shunt them at will. 'l'he current from a bo.ttery can 
be a rranged to work the trains, providing you ha.ve 
a large battery with large cells. Small cella hold-

I 

SHOP, ETC. 

ing. sa y, .only on,e pint of solution, are useless tor 
such wotlc.- G. F .... B. 

Electrical Engineering Apprentlceahtp.
n~;NNY.-'l'he USIIILI premium is £100, the nppren· 
lice to be bound for two yonrs . You would hM·c 
but litUe clmnco of employment in a good firm 
unless you hnd previous experience w ith nn 
electrienl engineer. Of course it is possible fot· n 
young m nn to work h is way np and into the pro
fession by sh our rorcc of will without having to 
spend his hardly enrned srwings inn premium. By 
nttonrling science and art classes, und by r ending 
suitulJle books, he enn master the theoretlcnl part. 
of the subject, and put these theories into prnotico 
by making 1\ppnrut.us at home. U you think of 
entering r~ school of electr ical engineering or a 
college to lonrn the practical part of the profession. 
I should ad ,•iso rou to commit your science toncher 
or wri te to the prinripnls of e ither th e J.~ondon Col
lege of Elcctrical En!{inccring. 9 nncl 10. Railway 
Approach. London Bridge. S:K. or the School of 
Electl'ionl Euginecring, 12, P rince's S t reet , llllnO\'er 
Square, London, W. --G. E. D. 

ltlectrlc Bell Circult.- DENNY.- There can be 
no leakage from ono wire to the other if one is 
insulo.tcd. Neither cnn there bo a ny electrolytic 
notion on oil her of the wires, nnd it nu~tters but 
very li ttle whether the upper or .lower wire of the 
push is run to carbon or zmc of the bnttory. My 
opi.nion is quite in o.ccord with Mr . .Allsop's on such 
m atters as these, but I have asked him to give you 
a. w ord or two on the subject, and h ere it is:
"Provided tho battery is properly insulated (and 
in what elec t ric bell system is 1t not l ) there can be 
no leaklljle. If the insulation of the battery is de
fective, there cnn, of course, be leakage from either 
pole, but in ninety-nine cases out of a hundred, the 
battery is ~laced in dry situations a.nd on -a._d.ry 
wood shelf. - G. E . B. --

V .-BRIEtr ACKNOWLEDGMENTS . 
Qneetlona hnve hoon recf.'l ved from the following rorreSJlOn· 

dents. "nd Answers only awnlt 8Jl&.Ce In SHOJ'. 11110n whlob there 
l6great vreest•re :-J. D. tGia.•oow): AlUTKtJil OttOAl'l Bou .nxn; 
F. lV. 0. (.Atnril.•ar, 111flia); D . .E. E. (lJanCMr!l ) ; APrllRSTIOK; 
T unxan[· J. 8 . {1/toh/ll%); A. G. tllanliiV): BOPP.Ii'OL ; F . B. 
(Norman 01t); J,. 8. L. tKirkcaldl/, N .D.l i B. ~t. (Kent); ELEc
T RIC ; H. A . (Dirmillghaml: U. H . B . (Shutte-r Onkl; C. D. 
(Bury); R. H. tOla.!gou:l ; 6 • .R. 1Newrvl : .A. E. S. ( .Abltlgdon): 
H. H. (Cumbriclge); W. B. tBridli11nton); G JI!S IPIS; STAGE 
C ARPl!:NTEU ! 'A ltRADSR; J. R. (H ci1Mhort); TUIS DIC; PRIN• 
TEll: C. W . S.tL(IlCJ'11C?Oil; J, E. R. (Pin~bltr!l Park)_: COUP L&ll; 
C. W , B. tLo11do11, 11.0,); A. G. s. (Edtnllul'(/h), C. J . G. C. 
•Brighton>: A Col1•TA!'T St:nsORIBSi:: w. W. L. ( Wrtzhatn.l : 
SKQUAU; J. H .(Drloto/t; A • .A . (G'ove71tr.v); W . 0. (Erilh) ; F . R. 
ll.(Loudou, E.); W • .P. & CO.(Dri•tolt; J. W. ; G. W .(Diad:bum) ; 
B. M. ( lfti"U); W. H. (St. H cll'.!t$); J, C. (B tlfa&t ); H. B. C. 
(.SumlerlctiHl). 

WORK 
'' p~tbliJthllt nt La Delle SaUI/4911, Ludg!Jle JJtll, London, o& a o'clock< wrv 11' t d11t 3dav mon1iug, and •ho,.ld bl! o/lta itlabllleoerJI
w'•ere thtough~t/111 Ut1iled Kingdom on FrldaJI at t/11 lat11t. 

TERMS OP SUliBORIPTION. 
s months, free br pose .. .. .. lL 8d. 
~ months, " .. .. .. Sa. ad. 

12 months, • .. .. .. 111. 114. 
Postal Orders or Post o mce Orders JIA)'Ahle a t the General 

Poat oruce, Loudon, t<rO..I.SSBLL and OOKl'J.Nr, Limited. 

TJ1nll8 F OR TB. }tiSJIRTIOY 0 11' Anv-.aTI8JIKDT8 llf BA08 
W llk&LY ]860 &, £ I. d. 

One J>ngo • • • • • • J:l 0 0 
HILif Pago • - - - - - - e 10 o 
~uiLrter PRge • - - • • • • a 12 e 
l~lghlh of a 1'118'0 • - • - • • 1 11 IS 
Ono·Sixtcou~h ot a P11ge • • - - • 1 0 0 
ln Column, per lncll - - • - - - 0 10 0 

Small pre!'Rid Advertisements, sucb aa Sltu11ttona Wante.1 
snd Jo:x chnnllt', Twenty Words or lees, One Shil ling, a nd One 
t•cnny per w ord ex tra U o\'er Twenty. ALL OTuan Ad\'ftf'o 
ti,CIIICIILI ID SlliC and Excb&niJO Column are charged UDII 
Sbllliu~r per Line (aventging eight wordal, 

]'romhurnt T'o•ltion•l or a terlu o/ (n .. rUom, 
bv •s-u:!a arrangmnenl. 

••• Advertlaemonts should re11cb the omce fourteen 
da)'• In ud vance of the date of lnue. 

SALIE .AND EXCH.ANGE. 
VIctor Cycle Co., Grimsby, sell Mail Cart Wheels. L6 R 

J"retwood. - The cheapc.~t in Englnnd. Bilson's 
CaLiuet Work~, 21, 11 orscmnrk<!l, N orthnn1pton. [ 7 rt 

Twolvo Full-Slzo Fretwork Doalgoa, post 
free, 70. nud I S, ul. Sntisfnction gunmntet'd or money rc
turned.- 'J'AYLOH's Fretwork Mnnufoctory, Hlackpool. ls R 

Six CGbtnot Copies. from Carte or Cabinet Photo, 
(or 35, 6d. OriKinnls returned uninjured. Money re· 
tumed iu full if 110 1 entirely sntisfnctory.-ETIII!LIIKRT 
ilatNHV, Alva~ton, Derby. l tB R 

Tools, ToolJI, Tools.- The cheapest house in the 
trade for English nud American tools is LUN'I'S, 297, Hnckney 
}{ontl, l~onllon , .1!:. Send SlUillp I or reduced wh:e list. LB K 

SplencUd LGihe.- Numerous appliances. Cost i, 2,ooo. 
Offered for £350. Cards to view.-DRI'I'ANNIA Co., Col
che~ter. 

Splendid Violin for disposul; Lenutirul, clear, 
powerful tone; lined case, mounted bow ; only t5s. 6d.; 
rare bargain. Sure to please.-Tsw, 6, Tower Street, 
Jpsw~h. [x s 

Conoertlna. Medium size. Wnrranted all steel 
reeds. 101., or exchange for ratchet brace, chisels, or 
other tools.-BARMas, Walliugton, Baldcx:k. 

'' WO.RI(" 

[\Vork--J•nuar,l~~ 

E:.liiBITio~ .... 
TrrE Proprietors ha "e t.ho Jllcnsure 

thnt this to IUUiolllleo 

EXHIBITION 
Js NOW Ot'I•:N 'l'O TOE p .... 

voLIO, AT 

THE POLYTECHNIC INBTITU 
TIEOE:-IT STttF.ET, LO~iDO:>( w '\ 

' .. 
.AND WILt, CO'<TII\ ID: OP&.'i T!t.L 

JANUARY lOth, INCLUSI 
The J<:xhlbiLion will be open fro VI. 

The Directors ot the Potytechni~rt~ till la,.._ 
chnrgc o[ 6d. tor rulmission befor~85 le IIIIQ' 
after 5 o'clock. Th is includes ent P-111., llriA, 
'' " ' ORK" Exhibition. ranee to t.a 

NOTICE.- l ll conncetio11 with. the "W 
Exhibition, UBI' 

A Special Exhibition Numbv 

''WORK" 
. (Separate front tltc Weekly <»' u

Has been published, and is now on 
3d. (post free, 4d.). This Number 
32 pages in o. wrapper, and contains m 
tra.ted De~criptive Account of 
remarkable Exhibits. 

A mongst the conte1lts of the Special 
N wmber arc :-
Working Model o! Steam Fire Engine. 
The story of the " Work " Exhibition. 
Protected Exhibits under Cert11leue of 

Tra.de. 
The Value or Art TraiBing to the 

Workman. By C. R. A sBBU. 
• Sir John Lubbock, Ba.rt., M.P.: H1a ..,. 

Science and Labour. 
Fifty Years o! Recr eation Work. By the 

0. ELLISON. 
Our Exhibits and Exhibitors. 
Work and the "Work" Exhlbitiou. 

SEC'RET.\RY. 
My Ideas about Hobbies. By Ortnx. 
Special Gift Books to EJCbibltore. 
Tbe Story o! the Prize Certi11.cate aml 

Competition. 
Certi1lca.te Granted to Prize Winners. 
"Work" : I ts Utility and Importance w ID,_ 

men. Professional and Amateur-
!. From the Professional's Point of M 

I I. From the Amateur·s Point or VJd. 
statistics o! the" Work" Exhibitiou. 
" In Memortam ." ._ 
The Polytechnic Institute : Ita Work aM -

workers. 
The Jurors : How Appointed . ·-• 
The Juror s' Awards, "Work " BxhibiUoD, _ ... 

Upwo.rds of One Thousand ~xnmplcs of ~ 
Industry, and J nvention, _s~:nt m.~~ read,;r'hieb. 
"Woax," nppenr in this Exhi~tbon~ 
for the impetus it is calculated to gl''e t1 t.h -
Education, m ay be reg-ur~ed n.s ono o e 
impor to.nt e,·er projected m thiS country. ble 

Tho variety Clf the Exltibits. is as rm:~ 
as their charac ter is intercstUlg, an ~ .~ iD 
o.mple mnnnt' l' in which they arc ~esc~l ,-a}Ofo 
this Special Nu111hl• •· will render 1

' . 
0na1 aod 

n ot only to nil workmen, profeSStiOJ nort thl' 
t , who hus R 1"'' nmnlolll', lmt o o,·cryonc . · this coUJltrr· 

prO<Tl'CSS of 'l'Clchnicn\ Eum·at!OO Ul bel' or 
'11te Special Exhi~ition ~f: omcill 

"WORK" mar be constdcred n atrikiar 
• h. · \ · t' It also forms a organ or tho }!;~ t 11 ton. . Exhibition ._. 

Illustrated R ecot'Cl of the Frrst Journe~ 
h ehl w he ro tho work of Musters ~r dged no& b1 
A pprc-ntices und Amate~~ ~,;:ones 'tor 
tho nctunl r esult, but wt d a therefore froJil 
comitunt circumstances, an 
f01·ent s tnndJlOints. of 

E ..r "PJu MBBB 
The SJ•MOIAL xuxntTJO., ... , ffi ·,uJy a1lll4;m 

contains a List of the Jurors_ 
0 01

and an 
by the LoNDoN TMnss' ~or;~::Protection 
of the working and effec 0 certificate 'tllllell 
ventors afforded underethe. ,8 of ~~~~~"'' 
the Exhibition by Her MaJesty Bll4flttlli': 

Y L nar£De 144,_. 
OABSELL & COllP .AN I 
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A DIIRRJ'JSRJJIRNTS. 
W~•t k-.lAII\IATY 10, \S!Jl.l - b tl a tiuinca n Oo '< fo r Bilious anc! 

- E An: univr·rsnlly nrlmittcd to e \';~r rll . I f':ti~ •in the S tomnch, !-.•cl: 

FUL MEDICIN · 1 such a~ cvm nr11 · , 

A WONDER • Nervous [)Jsorr ers, , • " IS fling after Mo·als , Diai ness ann 
a· 1 r ess l•t•lness nnr • we • I 

llt•ndnchc, ,, (HI . · • ·h. f I leat Loss of Appetite, s lOrl-

Drowsiness. Cold c.hllls. Flu.-s 111~5 0 d 131o tdhes on the Skill, I )Jsturho·d 

' 

nrss of Oreath, Costiveness. sc.llrvybnl~• Sensa tions &c &c The lrr~• 
11 N . 0 s nnd 'I rem mg · · • · · 

!:;leep, nnd :1 crv u • . This is no fie I ion . fo r t ill'." 
•11 . ·li<' f in twenty tnlllutcs. 

dose Wl g•vc re 1,. , y stiiTe rer is carne:.t lv invtleu t •> 
· · o 111tlcss cases -ver · · 

have do ne 11 '" c 1 
.. ' • • k 1 'd t.l to be 

try one Box of these Pills , and they Will be ac now c ge 

Worth a, Guinea, a, Box~ 
FOR FEMALES TH ESE PILLS AR E . k t health.'" 

th lth · the banisher of pa1n, the ey o 
11 A priceless boon, a treasure more an we a . I f the best guarantees to the nen•ous and debilitated is, 

• 11lese arc FACTS testified contimmlly by members of all classes of society, and one o IJieCl 'iCi1te 
BEEOHA.M'S PILLS h(tVe the La1"gest Sa~le of a1'ty Pate1tt 

i'l't the W01'"lcl. · t and Patent Medicine· 
HAM ~t H elens L:mcashire, in Boxes xs. x~rl. and 2s. gd. each. Sold by all DruggJs s 

Prepared only by the Proprietor, T. BEEC Deal~r': ~vervwh~rt', N. R.-·Full Di rulions an ~ivm witlt ~aclt. Box. 

lblaliab, Colonial, and F or olgn P atent• a t Reuonable 
Cbari!e&. t 

SPEC X ALXTE. . 
TIN PillntllJIJ:. Worldn~. oil/ o/ ill~lltooou, omi "!"lr'n:_ Pract{ctr. 

M«<tls, ,:,f'«'inl Tot~l.s, D~awiHrs, E "rrovtnJ!s, 8 r. 
U:rou baYC a novel idea ,.hlc:h has muit, p rovi~ionollv. protect it at 

sm.a11 COSI, and you can make: m onc:y out of ot. 

PARTICULARS FREE 

S.ANDOTJ?S famo ttll Traine r, A ttlla, writes:
" Pumiline Liniment is the fioe~t thing in the world to 
relieve the muscles and to impart strength. I strongly 
WJe i&a use to all a thletes." 

NEVER FAILS to (ive immediAte Relief and finally to 
Cure all cues or Jrlusoular and Chronic B.henmat1am, 
Qcnat, St.ttrneaa of Jo1nta, Spra1na~;utsea, etc. AINO 
most efficacious io Brouoh1t1a and oat and Cheat 
AJrectloul. 

Ova 700 TESTr M OHIAt.S PROM :P.ho rCAL MaN. 
0ae of the Pbyslciau to H.R H. The Prince o( Wales wnl~ :

"Jtlotblalr PYe my patient so much relief as Stem's Pomllln ... • 
Jllr Norell Maclceru:ie wntet :-" Admirable in Throat Alfectlons." 
))r, 8c8ftll& wnces :-" P11mi1ine cured mo In a severe bronchial 
llltaek." Tlu llldlcol Pnss says:-" Ster11's PumUine 1$ reliable and 
CIIJatiYe. •• -·-----

Pf'lee 1•. 1\d. anrl. 2•. Dd. per B ottle. 
F.-- tUI Clu'lflsts, or )11. t.:rlrafor J<>s(a,r, ,,.o, 

G • .!1 G. B'l'ERN, 62, GRAY'S INN ROAD, 
LONDON, W.C. 

A work OD the .. Home u~ or Pumiline" sent free OD 

application. 

. ESTABLIS HEU 181H. DELICIOUS TEMPERANCE DRINKS. 

MONTHLY, 4d. 

CASSELL'S 

TIME 

TABLES. 

p I C T U R E THE ;;~;~ E;~~~~R';nJ;;~~dC;;~;ed.BOOK. 
FRA E 150 Diapn11u,. DeslgJU, 111Ui Patterns. 

I nstructions in I oinin_g, Fitting, ~~ount <;u_ttin , &c:. 

M A K I N G Also P rices or f;f ouldmgs, and every requiSite for the 
• Trade. Post .Free, 8 8'ampa. 

GEO. BEES, 115, Strand (Corner of Savoy St.); 
• lf£ouldlnq Dept., 42. 43, Russell St., Covent Garden, London.. 

CASSELL'S 

Classified Catalogue, 
containing particulars of upwards of 
One Thousand Volumes, published by 
Messrs. CASSELL & COMPANY, ranging 
in price from 

THREEPENCE to FIFTY GUINEAS, 

will be sent on request post !ree to any 
address. 

CASSELL & COMPANY, LmtTRD, Ludg-a/1 Hill, 
L oHdo11, 

• 

MOSELEY &SON 
323HICH HDLBORN LONDON.W."'.~ 

0 PACt:CATALOCU 
700 ILLUSTRATIONS 

PER Posy 6~ 
ORDERS OF 10/

CARRIAGE PAID --
The Important New Serial Publication. 

In Monthly Parts, price 1d., • 

. CASSELL'S STOREHOUSE · OF GENERAL INFORMATION, 
FULLY ILLUSTRATED with HIGH-CLASS WOOD ENGRAVINGS, and with MAPS ancl 

COLOURED PLATES. 

l?AET l. READY J.A.N. 26, 1.891. 

· This is an .entirely N ew Dictionnry of Genernl I nformntion, written by the best authorities, ' compr~hensive in !:ubject and detail , brou~ht up teo 

the latest date tn nU departments, nnd fully lllustrnted by clear nnd skilfully executed Engravings, in addition to Maps nnd Coloured Plates. "' 

With l>wrt 1 will be presented a Series of Fon·r Colowred Plates, illustrating in a novel and 
attractive manner, Botany, Geolo{/1/, A.1·chUecttu·e, and Physiolo!Jy. . 

• 

• • • Full Prospectuses may be obtained at all Books<:llers', Qr will be sent post free from the Publishers, 

CASSELL & COMPANY, LIMITED, Ludgate Hill, Loudon. -

• 

• 

( 
I 
I 
' I 

• 
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' A DVERTISE1JJENTS. (Worl.:-JanUAry 10,l89L 70-t 
, . 

MELKUISH'S N o. 735 PATENT 

CoMBINED GAHVINC AND WoRK BENCH CABINET. 
Invaluable as a 

Strengthening and In. 
vigorating Beverage. 

Fitted with WARRANTED TOOLS, precisely the same aa we supply 
t.o Practical Workmen. From £7 l Oa. 

"l/" 1/e i•''"" l:t1" 11 •wtl. Sltt i ,,., '""' P uli.-.11 ('({ If' n 11111 t 1 111111 ,.,, 11 

lw ,,,,., ,. 111 U rn'li/OIIi"" u•il/1 tlll!f Pltrllillll't' , 

AWARDED 

for 

CXCELLE:\CI: 

or 

TOOLS. 

. 
' 

' 

.. . -· 

"DRONZE 

MEDAL, 

18&-l. 

GOLD 

DIEDAL, 

18 90. 

' 
I 

Indispensab le fol" Ent"iching Gravies 
pt,epal,ing Soups, EntPees, &c. 

Pure, Palatable, 

instantly prepared. 

WILL IillEP ANY LENGTH OF TIME . 

. \OLD l:.'f'l.'ft'YIVHERE. 

For Home Decoration !! 

CSE 

UDSON'S 6d., l s., and Ss. 

pe!' Bottle. 

OLD 
<READY' :rtl.l: .I~ E D). 

I 

... ' iJ I OR ut: R li.Lt:S I RA I J>.f) LIST$, J'OS'l' FKJ.:.t:. 

SOLE MANUFACTURE RS, 

DANIEL JUDSON & SON, LIMITED • 
SOUTHWARK, L ONDON, S.E. 

R~- MELHUISH & SONS, l 
~ 1, !14 .), ~1, Fcff<'l' Lane, LOND01'\, 

I' • , , • · , nntl r•llf'll'' INDI
GESTION, FLATULENCE, DYS
PEPSIA, HEADACHE, and a!l 

BRIGHTENS :tnd CLEARS 

the COMPLEXION, and is highly 
recommended by the MEDICAL 
Profe~sion. Corro.:cts all ERRORS 
OF DIET, eating or drinking. 
Is a most pleasant etren·c:scing 
m orning drink, STIMULATilfG 
the APPETITE, and ghing tone 

to tht: entire S)'Stem. 

tr.• r 'tv nlotc.:ill lrrCJ.,"ltlantics. 
PURIFIES the BODY, unparung 
NEW LIFE anti VIGOUR. Pos
~··~···~ marl'!~llou~ ro·cuJX'rati\'C 
f'PJ)J\.rth:s. I ~ rnmlu.tblt• rn re· 
lt. Vtnl.!' •tnrl s timulallnl.!' the ol·er· 
M·rl .. t·rl brain :me! resuscr t.t tina 

' ' .. 

I 
LIEUT.-COL. 1-ll,;(i!! I'\ \11\l.K, ; o, !! 1:oo> rr·v SQU ARY, JII ARr.A1'1!, •ars:-" I have now u<ed 

rhc SALT REGAL I· r '"" '"·"' I h.l\c much ple:.•ure in stating that I have found it the tuost 
·•.:rce;,hle in ta_"e uf .111 ~ .• lmc , ,,·,•1 ,, certain cure for titliou~ headache :uHJ furred ton::ue, ft om what · 
ever t:na-e arisinr;.'' 

•' \II,IUStCd \ lt:tllly. 2•. Od .. of all Ch"n • , · • •, I I'· • 1 .,, t'•' f>1ANAGER SALT REGAL WORK S, LtvtRPOOL. 

~E\V Sl:..I\. 1. \L I:,!::>L' E , I:\ :'IIU~THLY PARTS, price 7d. 

THE LIFE AND TIMES OF QUEEN VICTORIA. 
With SE VERAL HUNDRED ILLUSTRATIONS. PART 1 rtady Jan. 26th, 1891. 

,. • • With Part I will be gt\'en a magnificent portrait of Ile r Jll(~jest !I t Tt e (lnNm, in her State robes, taken at th(' time of the Jubilee in !887. The 

Portrait will be printed on a tint, and will be produced on pl::tte paper, l>ite 30 in. by 20 in. 
l'rospectu~ at 311 Roohelle~·, or po•t free from 

CASSELL & CO:\IPA:\Y, LDm eo, L udga/,• Hill, Londou. 

l!'RETJJTORIC FOR A1J1A:I.1EUR~ Oli' BO:.L'.EI SEXES A~lD ALL AGES. 
Ecllpee DeelJrD, No, 103. 

I 
Wa1l Bracket. 

P!'lce Gd. 

J. 

THE MOST PROFITABlE AND FASCINATING OF All HOME PASTIME~. . EASilY LEARNT.TWoRX 
J H . SKINNER & Co. h3ving nis.•of11('tl Pftl'tner.~h ip, are offering their EII Ot'lflOil o. S t nC'k. tncludrng 25f0o~-.~.f~s. besides 

• PATTERNS 3nd 100,000 ft. of Solid and 1'hree·Pl)· FRETWOOD. \'eneers, &c ; 1.000 Gross 0 l'' 

an imnten<e quant ity of TOOLS, OUTFITS, &c., 3~ a speci31 inducement to their custom~rs to order at once. bed f which would be sold 
f.,500 l a. Books or Fretwork Patterns, uch containing Tweh•e L3rge Sheets, be:~uti fully hthograp . • none 0 

ret3il at le•< than 2d., and m.'\ny at 3d. and 4d. each; also . of which would rd3i 
1,200 2a. 6d. Books of Fretwork Patterns, containing Twenty Sheet.,, I Q in. x 12 in., of new destgos, many 

a t 6d.each. TheseBooks, ..£375 in Value will be GIVEN AWAY. . t05oworth 

. Ar,nateur cu<tomers ordering ss. worth of designs from Caul~;ue will be presented with one of the above u. Books. Those orcknDI • 
.,.,n rece tve :1 2s. 6d. Book. d DesiJIIS amOUllllll' 

An Allowance or 10 per Cent. itt rootl1 will be made on all mixed orders for Wood, small Tools, Saw Blad~, ~;,111 ' 

to 1os., and 15 per Cent. on orders amounting to 2os. and upwards. ~OT2.-Tlu't red11ditm dou not ajJ;/y to Tnttdil••1ac ' 

N .B .-A SPLENDID OPPORTUNITY FOR BEGINNERS. nandbo0k 011 
"" • J'l,uled Wood aod n. ~ aod 

Complete Fretwork OuUlt, comprismg 12-mc:h S teel Jorame, FortyoC!ijZht 53"''· A .. l. Ftl~. Fwr DeStll'nS (" nh '""'rcoen~t ~ 6d. out61s oa CMd. as. 
FretworkL AD Arcbtmedi•D Drill, woth bnss handle and Three Dots. will be SENT GRATIS •nth e:tc:h S"t P~t rce or:>"' , I'Oo.S. 

,, .. gel. pcx.t r..... 6 ft. md quwt,. ;anor~d obned Fretwood, IS. gel ; post frc:e, 2S. 6d. •• n. dittO, dtttl). ;p. : p ..SI frt:e, . ... JCl. 0 Polished BeeCh, do 6d. pu ~c..-
.. ~KAT&& Ill-EVERY PAIR \VARRANTE D.-S!Us. 7t •n. to •••n. No. r , Uapoh>hed Beech, tod. per I~"· l'o. •· 65. ,_ pw. l'lo.l. 

toe me P"llern, :ill $led, :JS. pe1' ,P"It, No. 7A, •• Calcdollb" P"llern, klf·adjustin~r ,one scre w futening tbe whole >okate, the bc>l prind~. r- . ..--., 
.. uh t lr.lp complete, os. od. per P"lr; ~tO.It.,, sd. per P"ir. These are not rubbosh; we warrant eYer,. P""· Polishialc. a.nd V~· ~. 

'NEW OATALOGUEB of ~lachines, Desl~tM. Wood, TO<>Is, etc. , wnh 6oo Illustrations and full instructinns for Fret-cunlnc. d• Reduced J'rlcetiD_. 
po>t free. A Spechn"n 6d. Fretwork Desi&o BENT G RATIS with n •h Catai<'J:Ue; also a u.,, of Oesi~tM, t.)utats, Tool ChestJ. etc., a< Ctell 'f 

N. B.-AII orders '"'"'be a ccompanied by remittance. API'LV- NOBFO:iJJL 
~,.. CO Manufacturers of Fretwork Materl;Us, E' "ST DE' 'D EHAM, 
CW •' W DeJ»>tment, a. .La. !!!. 

Ki~ttlly rlfnfti#lf tlois ~"~'"' whrH ortfm..r. 

PRINTED £ND PcBLISK&o BY C.A..ss.&LL &t CoMPA~'Y. LnuTED, LA BeLL& S•o v.a..GE, LoNDON, &C. 
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