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~TUDlES I~ ·wooD CAR HXU. 

BY FP.EJJ MIJJ.Jm. 

I.-Two CuRNI!:RS FOR PICTURE FRAMES. 

. ' rsuE the introduction of ea rton-pie1·re, 
.carved frn.mes have become almo::;t works 
·of the pa::;t j but seeing the ~cove the crafts­
man Las to exh ibit hi:> :;kill iu a carved ! 
frn.me, the tyro ~hould 
certain ly t ry hi::; hand 
.at something of the 
kind. The two de:;igns 
given with this num­
uel' of W uRK are very 

. ~imple in character, 
a nd present no diffi­
culties to even bcciin­
ners in the craft. l!'1g .. \. 
is n.u adaptation of a 
tolerably familin.t· pat­
tern, nHed in the'' bos­
:;e;o; ,. of Gothic wooden 
roof::;. The corner con­
sists of two double 
leaflets interwoven, 
and forming the tenni­
nation of the twisted 

, stem that occupies t.he 
rest of the frn.me. It 
would be easier when 
the fmme is mitred 
a1~d glued up to glue 
an extra 11iccc, say, .l 
of an iuch or ~ of n.n 
inch deep, at each cor­
llet·, so that t he corner::. 
are in hi rrhet· relief 0 

than thestemsrunning 
along the four sides. 
The fom bosses can 
t hen be carved out of 
t he piece.~ l?lucd on, 
th~ "gl'Otmdmg out" 
bemg taken to the 
depth of the }Jieces 
~~ uerl on aml ?tot ·to 
the depth or tlle flat 
upon whichthetwisted 
stems lie. 'fhe comer 

• is given full size fot· 
woa·king

1 
,and a. tracing 

should oe made, and 
1 the four cornea•s might 

have a. litt le Cltincso 
I whitQ bru~hed over 

them i a.nd when this 
. i~ dry, transfer the, 

dcgign of the bo~'ie.'i 
liy me.an!'l of a hard 
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they approach the edges of the uo;o;ses, 
so that the centre i::; the highe::;t part 
of the corner::;, n.ncl the edge::; ot' the le<wes 
only slightly higher than the thickness uf 
the fou1'l1icces you glued on. Let the "cin­
ing be s1mple and in the direction of the 
way of the leaf. Uct the contour of the 
leaYes sharp and aHgulilr, aucllet t l!o c·arving 
be crisp and executed in a broad, free manner. 

[PRl C.I!.: ONE P ENNY. 

The steu1 running along the sides of the 
fram e should be about k of an i11ch in relief. 
'J'he length and height must IJe d i ,·idl·d 
up so tlmt the twi>;t or knob t'Oil JCs at 
regular in le rvals. The stem slwuld nnt 
bo smooth, hut have n. sort o[ hn k -I i k u 
surface running the lengthwny of tbo 
:,toms. Tl1e hac kground would look well 
if worked o\·er w1lh a punch in~tcnd of 

being left plain. 
Fig. n is nclnptcll 

fr o u1 n. H i s p a 11 o -
){ore~que piece nf 
carving. and is only 
intended to he like :~ 
fret upon tl1e Jlat. 
C on se q tl c n t 1 y the 
"TOtlllditw out :should 0 0 
not be taken deeper 
than ~ of an ind1. 
f 'owe portions of the 
tle:sigu ~Lould be lower 
tl1nn the otherH. lJe 
very careful to ~~t 
the curves correct, 
and not urokcn, as the 
l:eauty of these de­
~igns is th ei r llowing, 
inlerwo,•en character. 
The rest of the frame 
can hn.ve the doul1le 
arabesque rnni1ing the 
whole lengtl1 of tl!e 
frame, and tu ll linat­
ing at eac-11 ctnm'l". 

Such dc;-;i~n;; as 
these 1\f oori~h a1 a­
l )eStlue::; would llmku 
c·ood fret work de­
~igns, and, in fa<:t, a. 
frame might be tlcl'O­
rated in tlti:s way l1,v 
cutting the dc:;ign our. 
as a fret, aml gluing 
it on tlJe flat. Thn:<0 
who have 11ot yet tried 
their hnncl at caning 
out of the solid , l'ut 
may La ve \'Cntmetl 
to relieve fret work, 
which they ha ,-e cx­
ecul cd by n. fL·w 
touches put in here 
and there, hy aill of 
gouge or thi~cl, 111:1~r 
ue lcll Oil to \\'Oud 

carving l,y ''"orking 
in the nuul!H!l' ::-u~-

. ~ 

gcstcd, aml vcntunng 

Ijr,iut and black (;ar­
Jt'JfliRed ta~anafel'£lfi.}Jer, 

to be -obtained of 
~ny rtrtist'~ colourman 
ot· stationer. Having 
"grouuded out," carve Two Corners for Picture Prames. 
away the leaveli as 

Fig. A.- Adaptation of Gothic Boss. · Fig. B.- Htspano-Moresque 
Arabesque. 

to impart n littl e mor0 
relief and variety lt1 

their work l1y mcflll:-> 
of carving tools prop~r, 
without which it i!-1 
impo:<sible to cany 
out tho simlJlc::; t can·­
iu{; etl'cctive y. 

- .. ... 
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• SMITHs' w ORK. 

SMITHS' WOBL the State of Wisconsin alone, upwards of 
a hundred axes and spear· heads, and 

BY J. B. knives formed ol pure copper have been 
r.-DEVELOPlll!:NT m· AnT oF METAL WonxiNO- found. In Central India, at Gungeria, 

Two.~-·otn DIVISION o:~<· SuDJEOT-AN~IENT copper instrumei~ts ?ave been found. ~ut 
HAMMEll ' tom>:-COPPEI\ WORK-BRONZE it IS doubtful 1f etther of these remamS 
OASTINGS-OEvrs-ANoi.&NT Riv.&TlNG-InoN is of great ~ntiquit:y-, and they arc ?~ly 
W01\KING AMONG THE ANCIENT GREEKS, Ro· instanced as t!lU!JtratlVC of the probab1hty 
MAN~, ETC.-IRON hLL'WFACTURE lliTHEMIDOLB h · .AGES-SMELTING IN SussEx-C.tJiTING-FA- of a copper nge avmg, in some cases at 
GOTL'IG 'ANI> W&LOmo-HoT BLAs'l'-Pno· lea.st, preceded that of bronze in countries 
cESsES oF HEATH, BESsEv~n, AND SlEUBNS. where no direct evidence of such has been 

HAVING undertaken to write a. succession discovered. As a matter of fact, nearly all 
of articles for this magazine upon the work of the primitive implements of metal as yet 
the smith and of the boiler ma.ker, I pro-pose found in the old world are made of alloys 
to preface those articles by a. compend10us of copper and tin. 
sketch of the general lines of development The composition of the prehistoric bronzes 
nf the art of metal working. I shall then varied extremely. A good bronze mixture, 
1•rocced with my first series on smiths' work, as used by engineers, contains about 88 or 
to uc followed by a second series on plating 89 of copper to 12 or 11 of tin respectively. 
and boiler makina. Many of the ancient bronzes contamed pro-

All metal work is readily divisible into portions approximating to these, but some 
t wo broad classes- cast and hammered. contained a much le&>, some also a much 
'l'ltis distinction is sufficient for our pur- greater proportion of copper. Very con­
)10.-ie, n.Jt.hough it does not entirely cover siderable traces of lead, nickel1 silver, and 
t he field, because nearly all malleable iron iron also occur in the early bronzes, the 
llladc by modern processes and all mild steel modern art of the purification of copper 
are cast before they are puddled, hammered, from the foreign ingredients present in 
or rolled. Neither does this take account the ores being, of course, WlknO\Y'll to the 
of the method of electrotyping. Both cast- early smelters. 
ing and hammering were employed in pre- These castin~s were made in regular foun· 
historic ages, and both methods have con- dries, the remams of which have been found · 
tinued in use until the present time. It is in many districts in England. Moulds, · 
comparatively easy to produce intricate lumps of rough copper in cakes and ingots~ 
forms by casting, but the forging of such worn out and broken implements intendea. 
forms taxes the very highest skill and for remelting, gates or runners, cores, ctc.­
}Xl.tience of the craftsman. Most of the all these have been found in large quan­
specimens of prehistoric art which have tities, so that there is no mystery a.t nll 
been preserved to us are in the form of about the method of manufactme of the 
castings, but the more delicate hammered early implements. · 
works are mostly of historic dates, or belong It is, to some extent, matter of conjectu:.-e 
to periods immediately antecedent thereto. how the metals were cast, but crucibles of 

'l'he work of the blacksmith is of corn- clay must have been employed. At Roben­
gn.ratively recent origin in human history. hausen, in the old Lake dwellings, such 
Skill in the working of iron dates only from crucibles have been found with small lumps 
a 1 few centuries before the Christian era. of bronze still sticking in them. The moulds 
I n the Homeric period, iron was a rare used were made in various materials-loam, 
metal of great value. One of the prizes sand, stone, and metal. In some moulds 
at the funeral games of Patroclus was a. the upper portion was left open, in others, 
self-fused mass of iron and iron fit for closed mou~ds were used, and hollowed parts 
making arrows. - (lliad xxiii.) Previous of the castmgs 'vere made of cores of sand 
to the introduction of iron, bronze wa.s the or of metal. Spear-heads and celts-chisel­
metal employed for weapons of war and like implements-were cn.st in divided 
defence1 and for articles of ornament and moulds, whose halves were guided into 
domestic service. The ancients had ac- coincidence by means of dowels on the joint 
quired very great skill in the composition faces, the halves being bound together 
and use of this alloy, as is attested by the during casting with thongs, pins for the 
vast number of cutting tools and utensils encircling cords being cast uron the out­
which have rewarded the researches of side of the mould. The meta was poured 
archreol<,>gists. The origin of the age of · through holes in the joints. 
bronze lS lost in remote antiquity. N o In the case of socketed chisels, the in­
!>-ard and fast chronologlca.l ' line separates t erior core was formed sometimes of loam, 
1t from the preceding ' .peolithic or . new sometimes of metal. This would fit into 
stone age, when men polished their ·celts ·the upper "{>Ortion of the mould ; and the 
and implements of flint . ~d chert. . But founders d1d not always get their cores 
the discovery. of ~he ~e.· of,'• ·the metals central any more than they do now, as is 
copper ~nd tm }llarked A.: ~ost. distinct , evidenced by the thick and thin metal on 
~d VO.f!.Ce m the history qf ,Clythsatlon ; and opposite sides in specimel).s of castings still 
m t~lS broad sense w~ a.r& J'!J-~fled. in re- in ex:i,Eitence. . 
~ardmg the bronze-1.lSt?g r£i· ofitq 8i very . In no esSent ial did the methods of mould­
lmportant _age or . era m t ~ pi~~,Qf ~e j~ and ~t~ differ from those carried on 
race. _It 1s con:ud~red •. p pbablf!,~ .a.nd m at the prese~t day. Yet these relics date 
some 1sola.ted dlStriC:ts l.t{;t;1' f~t, that .from a. peri~ lo~g anterior to the Christian 
there was al.so a. pen od w ~UJe cop~, era., h ow long, none can say even approxi· 
~o~hd :fth ~! :WII:S .e!!.t!d·• BUt- a& -mately.; probably, almost cerea.inly, many 
a . e e va.~""'E>es m . e ~~~ · lk"e''frOril. 2,000t'J 4,000 years old. Dr. Evans 
which were g&J.n~: by OY;ibg tjil WJ ~ ;tpin'fs the. brO~f\ age. began in England 
copper were so endent, iilii m most .eases~ some-1,200 or 1,400 yea.rs B.o.; and tliat it 
bronze, a!Jd not pur~ coppe~ was us~. • · . ,l~ted about a. thousand years, but he be-

The ~V1denees ~ a. COE~ ~.a~ ~~7 ~eves .. tha't. the kno-wledge of copper and 
found ,about, the LUte Sqv6'ri~r.~d~nct, ,m: bin may~,ha.ve much antedated thi&. 
~ orth :A.menca.. . Here n&ltt-'te oo~pel' occurs Among the articles fabricated by the 
dt gr~at abundance i a.o.q; ~here- t.he metal .. ,early .bronze founders wete the celts ot 
has, m most cases, been ha.mme!ea, and typical cutting tools wnose uses were pro­
n ot cast, though there a.re e:xcept1ons. In bably multitudinous' : long na.rro'v chisels 

• 

• • 
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and gouges, ·sickles, knives/ razors, daggers, 
swords, spear-head::;, lance-neads, hammers, • 
shields, helmets, trumpets, bells, pins, brace- . · 
Jets, rings ear-rings, buttons, caldrons, etc. 
Some of these were riveted to their handles, 
aud in the case of caldrons and other vessels, 
the plates of which they were composed, 
were also united with rivets. 

The introduction of iron brought about a. 
revolution in the art of metal working 
whose ultimate developments are but dimly 
foreseen, even in our own age. The date of 
its discovery is lost in obscmity. But we 
may venture to affirm that it was a metal 
which was little known at the period of 
the Homeric poems, and that it was in 
common use by the second or third century 
before the Christian era. 

The significance of the passage in the 
"Odyssey" is unmistakable-" As the smith 
plunges the loud hissing a.:'<e into cold water 
to temper it, for hence is the strength of 
iron" (lX. 393). The metal was kno'\\"11 in 
ancient Assyna, a few iron articles found 
by :Mr. Layard being quite suflicieut to 
prove that the use of iron was not unknown. 
A ie\v remains· have been exhumed bv llr. 
Schliemann from the site of ancient Troy. 
There are abundant evidences of its uso 
in Egypt, probably seven centuries or 
more before the Chnstian era. :Mr. Fergus­
son even gives cogent reasons for believing 
that iron was known in Egypt fifteen 
centuries before our era, and in the"l\[edi­
terranean shortly afterwards. And it is 
certain that the metal has been smelted 
in the rude I ndian furnaces from time im­
memorial. This summarises nearly all our 
knowledge of the early use of iron. But 
when we come to within five or six1 cen­
turies of our era, the evidences of the age of 
iron become more abtmdant. 

In the days of H esiod iron had become 
very common. The poet gives to Hercules 
a helmet of steel and a sword of iron ; and 
to Saturn, a steel reaping hook. Some 
centuries before the time of H erodotus, the 
Jl'l,.Pnufacture of iron had been practised 
by the Cha.lybes, on the shores of the 
Eux:ine. Their country was full of iron 
ore, and covered with forests, from which 
the charcoal for smelting was obtained. 
'fhe steel of Sinope was reputed for smiths' 
and carJ?enters' tools ; that of Laconia for 
files, drills, and masons' tools ; and that of 
Lydia for files, swords, razors, and knives. 

'l'wo or three centuries before the Christian 
era, iron was in abundant use. The Isum­
brian Gauls who fought with Flaminius 
were discomfited because of the softness 
of their iron swords, which bent in action. 
The swords of N oricum, in great repute 
during the Augustan age, were of uon . 
Iron is mentioned by Strabo as bein& among 
the products of Britain. The Yenet1, in the 
Morbihan, when attacked by Oresar had 
their galleys fastened with nails of iron 
and moored with chain cables of iron. 

The k nowledge of steel must have been 
contemporaneous with that of iron.· I t is 
impossible that it should have been other­
wise, because in the primitive smelting 
furnaces, which must have been practically 
identical with those which are in use in 
India, Burmah, Africa., and Catalonia, at 
t he present day, the conditions of the reduc­
tion of the metal are such that iron or steel 
is produced almost at the will of ·the 
smelter. The nature of the resulting pro­
duct depends on the temperature, the 
quantity of charcoal present, and the p~riod 
of t ime during which tht:\ metal remains 
in contact witli the fuel. Any given grade 
of m'l.lleable iron, steel, or steely iron • 

1 
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' 
can thus be usually produced at the will of 
the smelter by the regulation of these 
matters. But it often happens that the 
product is other than th.a.t desired. Or, 
as in the Ca.taJonian furnace~, every grade 
will be produced during one and the same 
smelting, so that the various ~ualities of 

· mota.l ha.ve to be sorted according to the 
appearance of their fractured surfaces. 

Although the art of casting in bronze was 
practised in a. remote antiquity, yet the 
majority of the early work in iron appears 
to ha.ve been wrought under the hRJDmer. 
'l'he making of huge castings is a. com­
para.ti vely modern branch of metal work. 
The only distinctions made by the ancient 
and the ea.rly medimval iron workers were 
those into malleable iron, and steel Cast 
iron, though produced in the furnace, was 
an abnormal product

1 for which no use 
. could be found. Ana the malleable iron 

they made was superior to our bestf because 
it was smelted only with cba.rcoa. . Small 
quantities onl)' were produced at one timet 
just as in the Hindoo, Burmese, African, ana 
Catalonian furnaces ; but the quality was 
admirably adapted for the best and most 
delicate smiths' work. Probably the early 
smiths could not have produced such excel­
lent work as they did if they had been 
compelled to use our inferior bar iron. 

During the Middle Ages, iron in small 
qtULntity was produced in England by a 
rude process of smeltin~, the ore being 
Himply du~ from a pit &. ,.d transported to 
tha localittes where fuel was plentiful for 
smelting. The best iron was then imported 
from Spain and Germany. Historical docu­
ments prove that iron has been continuously 
smelted in the French Pyrenees from 
12!l3 A.D. ' 

The revival of the English iron manu­
facture first took place in Sussex, where 
the proximity of the iron-stone to the great 
~k woods had. fixed the location of the 
mdustrY,, even m the time of the Roman 
occupa.t10n. 

Iron at this time was so precious that 
though cannon were cast and forged in th~ 
f!1Cta.l, the balls were hewn out of stone. The 
first cannon.i ca.'3t. entire in England were 
111ade at. Buxted m SusseJ(, by one Ralpb 
Hogge, m 1643, whose assistant was Peter 
Ba.~J:de, a Jhen~hman, the art of casting guns 
bo.v10g been mvented in France. Baude 
nfte~wards set U.P in business, and many 
of bw g~ both m brass and iron, are pre­
served m *e ~ower. The low state of the 
~rt of caatmg m England at that time is 
illustrated by the fact that most of the 
early fouode~ were Flemings and French­
men~ .who; dnven by religious persecution 
to tlU8 country, brought their skill with 
th~m to the enrichment of England. That 
thut w~ the reyive.l, and not the creation, 
of an tndu.etry 18 clear from the fact t hat 
many of the old English andirons or fire­
df ogtt date from a period anterior to the 
ourteenth century. 
b T~ward the cloee of the reign of Elizabeth 

t • . u on manufacture of SU8eex was at i~ 
zemth. The .fortunes. of many great families 
had been built upon lt. Ordnance was now 
exported. ~ the reign of Ja.mea L 
about one-half of the iron produced · th' 
COWl try·~ made in SU~~U. But by-:d-~ 
tJM &ut.Uriita• became alarmed at the ra ,ia 
:::.~ Mr&l of the foreet., pit eoeJ ~t 
-., iato ime_ral, UM for fuet h. 

L 11 peat pnvudace with which it 
~ A.c$ wu I)Uied in 1681 .__OD ot uber within 
ef · u sdoo. for the PlU'pOit 

B tW ltOil worit ,.,.. 

ARTISTIC F URNITURE. 

forbidden to be erected within t'venty-two 
miles of London. 'l'hcse, o.nd similar enact­
menta, caused the emigration of many of the 
Sussex ironmasters to South Wales aml 
elsewhere. About the middle of the seven­
teenth century, the civil wars ~a.ve a.noth~r 
and more senous check to the n on tro.de m 
the destruction of tho Royalist and royal 
iron works. By tho latter end of the eigh­
teenth century, the whole of the Sussex 
iron works were closed. 

The smelting of iron, an art in which the 
English had now for so long excelled, wo.s 
threatened with absolute ext inction by 
the thinning of the forests, and legal re­
strictions imposed upon the furt.hcr making 
of chn.rcoal. In one loca.lity after another 
the industrysuffercd, or became extinguished 
altogether ; and iron again, as heretofore, 
bad to be imported from Spain anu Ger­
many. In these circumstances the smelting 
of iron with pit coal occurred to many, and 
some patents were Ul.kcn out with tho.t 
object; but prejudice was strong o.nd the 
practice WISUcccssfuJ. And so things con­
tinued until Dud Dudlcy took out a patent 
in his father's name, on the 22nd February, 
1620, for smelting iron with fuelmo.de from 
pit coal. The ironmasters of that period 
feeling, like the silversmiths of Ephcsu :-~, tho.t 
their craft wa.s in dan~cr, pursued Dudlcr. 
with unremitting hostility, and the civ1l 
wars subsequently swept a. way the fruit of 
his labour and reduced him to~ovcrty. 

To Abrabam Darby, the uaker, who 
commenced the casting of bo ow waro in 
1700, and who sbor~!Y afterwards opened 
the .Coalbrookdale Works~ in Shrop~hire, 
the rron trade owes mucn. Previous to 
this the hollow ware was imported fi'Om 
Holland. He too ha.d experienced tho dif­
ficulty of ca.rryin~ on his work in conse­
quence of the scarc1ty of timber, and re~:~ortcd 
to the use of coke. The businei:IS was con­
tinu~d by his sons, then by Reynold!l, who 
marned a daughter of one of the Darby's. 
It was at Coalbrookdale that the rever­
beratory furnace wo..'3 invented and first 
e~ployed, the credit of the invention 
bemg due to two foremen, brother!~ named 
Cmriege .. By its invcntiot: the operation 
of puddling for the making of bar iron 
was effected better tho.n w~ po!isible in 
the old finery worked with a blast. '£ben 
there was the pa.t~nt of Peter Onions, of 
Mertbyr Tydvil, m 1783, for working the 
pasty mass of puddled iron about on the 
end of a r~ ~ollecting it into a. lump, 
an~.ha.mmermg 1t under the forge hammer. 

llma.lly, Henry Cort, in 1783, patented tho 
!fiethod of fa.g<?ting the bars of puddled. 
lfOD, and weldmg and rolling them into 
one ho~D;ogeneous. mass. Cort introduced 
the practice of ro.lmg bar sections in grooved 
rollers ; and generally, be fixed the details 
of t~e pr~tice of puddling and rolling as cameq on m the present day. 

Dl;lnilg the pen<>;d immediately .,Preceding 
Cort ~ patents, the non trade in this country 
~as ln such a. bad way, chiefly because the 
lhmmasters were debarred from the me of 
c arcoa.l, ~nd ha.d not yet learnt how to 
a.dap~ tberr processes to eliminate the im­
{hur13: present in the coal and coke that 
. e vernn;tent would not use the wr~ught 
lfOn mad~ m :En8land, and the caet iron 
was CO~ldered rotten. Cort's processes 

b
ha.Tteh en.nehed thousands of ironma.sters 
u e, m co~uence of a t f ' n&te partnerehi d 'ed . mos un ortu-
. 't · T hia P. 1 m poverty, broken in 

~~~· and th mtvhentions ma.~nly, the Cra.w­
th . • o er great lfOnmasters of 
fo~.g_r;,'n• centwy owe their enormous 
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On tho tir!'lt rlny nf .Tanmuy, 1 iOO, Dr. 
Roe buck, a 1-'hcfri c1d mn.n, n. phy~i c·i n.n, nuc I 
tho friend of W n.tt, opcrwcl t.lw fanwtl 
Carron Work11 in 1-'til'lingsltirc. li e wa:-~ u. 
mo.n of largo mine! nml of cl n. ring cnlc·r­
prise, but wo.:-~ ruined by tir e ma.gnit.wlc 
of his own project~ a ne l d h:d l'""r and iu 
obscurity. 

The black-band ironstone, wlrosr usl' lcn:-~ 
quickened so vit n.lly- inrlcccl n.lrn""L cTc·~d• d 
the industry of iron smcltin;..: iu :-;, . .,t,Jn ncl 
was discoverctl hy Davicl ~l ct:-~lrct., in I fill I. 

In 1828, N ci I son pn.tcutl'tl Lice a pp! il'at ion 
of hot blnst to tho smcltiu;; of irnn. I :.v 
its introduction o. gren.t R..'\Ving in fnt:l lea 1 

been effected, the hln.ck-lmutl irnnstt•IIOJ 
utilised, enormous fortunes m:ulc in ('011 -

scqnence, o.nd industriel! rn:ntctl . 
About the micldle of Lho lllst l'l'lltllr y, 

Huntsman invented tho Jll'oc·css of fusion 
of blister stool for the tun.k ing of homo­
geneous cu11t steel, nntl thu lltcl.ltocl:; n.nd 
details still pnr~:~uetl arc, in n.ll c·s:-~c · ntials, 
identical with tho ·e invented by ll nn tsman. 
I t is not o. little singular thnt nltlc0nJ.dl th o 
method of fusion ho.d long been follnwccl in 
I ndia in the production of wool 7., tltc l'rac·­
tice is so rer.ent in England. 

In 1839, Josin.h Heath pntcntccl t he nclrli­
t.ion of llll\H(:nneso to c·n.st :-<t.ccl, l,y wit ir·h 
~h~ qun l!tyl ts 1:10 mu:h i!ujm)Vctl, 'that. ill ­
ten or. bh~tcr Htccl wtll YIC cl rn.<~t :;tee) or 
supen or soundncsH nnd wclclniJilit.y. T lto 
ntlditi?n of mn.nga.nCl>u is n.lso nl•solutely 
cssentml to the stren7th and t(\uglmc:::s of 
Dessemer n.11d ::>icmens mi Id sLccl8. 

In 18iiu Hcsxomcr patented hi~ method of 
blowiug air through melted iron fur the 
production of mild :;tee!. By th is proce::;;; 
no Ie.~s tltn.n 7,500,!)18 ton~ of steul wer~ 
produced throughout the world in 1887. 

A few years later Sicmcus invcuted the 
open hearth methods, t he rCI!CIICrativc fur­
nace and gast:ous fut:l, by which l ,6i2,3..t0 
tons of steel were mn.dc in 1887. 

Simultaneously with the development nf 
the Siemens' open heo.rth procc::~s fnr tho 
manufacture of mild steel, a j!t'Ct\t revolut ion 
has been Ul.king place in tho methods of 
ma.nn~acture of malleable iron. 'l'ho dry 
pu~dhng process, perfected by Uort, i~ being 
f,ar.tdly ~u.rpl~nted Ly the wet pnddling, or 

ptg. l>OJ I.mg ' proce::~s, in which the grey 
cast ll'On 18 melted on the hen.rth of a. revcr­
h.crnt~ry furnace, in contact with substanc.rs 
n ch m oxygen, by .which operation thn 
c~rbon and the foretgn elcmcnt.<J n.re oxi­
~tsed, o.n.d _tho metal rendered malleable. 
T_be preltl!lllll!-ry cost of refining the grl'Y 
,PI~ to white 1s thereby saved. 

My summaries in thiH article ho.ve rclat l'fl 
to "}Letal; my next will roln.te to men aud 
tbeu work. 

(To be continued.) 

ARTISTIC FURNITURE 
EASILY MADE AND CHEAPLY PRODUCED. 

DY DAVID ADAltfRON. 

II.-A SOREEN S.ECltf>:1'AltY. 

Uu;-C ONSTROOTION-PRTNCIT'AL j IUIENRIONl:I­
F BAPKD BRACKl!T!I- 'VRITINII-F L ,\1' - How TQ :fX I T-DAOKDOARI>-SH RINKAOB ov W o o o ­
ioTIJuon Fl'M'tNo s - CANOI.E·St:o s ot: - 8 11.\l't: n 

TTOH Pl.BOE.'3 - 0ABTO!lfl - Sullt:W~ Asu 
~RKWING -FMTKNt;;RS r o tt Lrn - LfJcK·-

F 
!UNO OJI' '\VnrriNn - FLAI' - 1\luuLIJINGs ­

LUTK8- 0TJUm USRS. 

fHd~ li.ttle piec~ of furnituro shown in Fig. 1 
18 18tl.nctly o. fancy" article. It holu:i no 
leck~~reed place among the thingA usnn.lly 
too b UJX?n as ncccsso.ry in domc11tic furnt -
ure, ut 18 one of that large clilSS of more 
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or less useful and ornamental oddments of 
" ki d t ue "here-to-day-and-gone-to-morrow n . 

For want of a better name I have called 
it a. screen secretary, fulfilling as it does 
the purposes of a 'vriting-table and drau~ht­
or fire-screen: Perhaps a small writmg­
uesk a.ud shelves, self-supported, would be 
a better definition, for the screen is merely 
a necessity of its construction. Still it may 
be used as the latter article. 

Whatever it may be called, however, it is 
a. useful little thing, and ought to be a wel­
come n.Udition to our home comforts. I t 
ocr.upies little floor. space, very little m~re 
indeed than an ordmary fire-screen, while 
for writing at it is at leo.st as handy and 
convenient as the common davenport. Those 
who require a large writing-table will, of 
course, not find it suited to tuem, 
though there is no reason why the 
same pl'inciple of construction 
suould not be applied in much 
larger sizes than those named for 
the small one about to be de­
:~cribed. This will be found useful 
enough for occasional writing, and 
itl! portability is a recommenda­
tion. In winter it can be moved 
near the fire, while in summer it 
affords a convenient table by the 
open window. Any amount of 
ornn.n1entation cn,n be lavished on 
it, but in accord with the object of 
these papers it is purposely shown 
with httle or no decoration. Those 
who wish to add this will readily 
see that carving on the ends and 
front of the writing-slope affords 
a. rea.d.y means of ornameuting, as 
does fretwork or the application 
of marquetry panels. However, 
plain as it is, and of old packing­
case stuff though it may be, 1f 
cleanly made and finished with 
euo,mel paint, it will form by no 
means an unsuitable piece of furni­
ture even for a drawmg-room. So 
far as utility is ccncerned, it will, 
however, not be out of place in any 
room, and those who want to ~ve 
something more than useless kmck­
kna.cks to bazaars will find this a 
very welcome chancre. Those who 
lu:we some knowl~ge of joinet·y 
will hardly need any instructions 
fot· making such a simple thino­
and . nO\~ices nee~ not d espair Of 
turnmg 1t out satisfactorily if they 
will make good use of the' square 
a nd take their time over the work: 

For the general principles of the • 

A RTISTJC F URNITURE. 

described and proceed at once to say what 
may be 'nece5Sl!-ry ~bout the ~pecial fea­
tures of the thmg m hand. Fig. 2 shows 
the front of the contrivance ; F'ig. 3 the 
end with the shelves, fn:ll1 back, etc.,. in 
section the fall, ot· wntmg- fia~, betng 
shown' shut in both of them. 'I he sca.le 
to which Figs. 1 and 2 are dra.wn is H in. 
to the foot, so that each t in. of them 
represents one inch in actual s ize, or ap­
proximately so, for very small dimensions 
cannot be accurately gauged from diminu­
tive 'vorking drawings. Thou_gh large 
enough for illustrative purposes, I st rongly 
once more recommend the maker, before 
cutting his wood, to set out a full-sized 
drawing. This need not give more d et..'l.ils 
than are shown on Figs. 2 and 3, where a.ny 

.. 
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Fig. 9.- Lid with Mouldings and Flut ed PaneL 
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I 
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I 
serve to stiffen the work, which, 
without some such contrivance, 
might be apt to be strained. They, 
therefore, not only serve to break 

1 

the monotony of straight lines, but 
are placed for a structural object, 
and should not be omitted, though 
on J>aper they may seem super­
fluous. 

When this part of the work has 
been done, the writing-flap may be . 
mnde to fit accurately into its j 
place, for, as it will have to be 
made of several pieces, it mny be 1 
supposed that to save time it hns 
been rreviously j ointed up, and • 
left rather full, so that it might 
be reduced afterwards to the right 
size exactly. 'fhough not abso- · 
lutely necessary, it will be better 
for the grain of the wood to be 
from top to bottom instead of 
across the flap. See that both 
surfaces are J?la.ned as smooth and .. 
level as poss1ble, for one will be' 
visible when the flap is closed, and 
the other is, of course, the desk 
side. The former must be le,·el for 
appearance, the latter for comfort's 
sake, so that any ridges at the 
joints m ust be carefully work~ 
down. 

~vork, I must refer to remark:; Artistic Furniture. 
m a. for!Der cl1apter where the 

Now the hingeing of the front 
or flap will demand some attention 1 
from those who are not accus· 
tomed to this kind of work, though, 
like a &'ood mn.ny other matters, it 
is simple enough when it is under­
stood. I n ]t''ig. 2, just below thr. 
dotted lines, will be noticed a n~. 
driven through each end into thA 
flap. In Fig. 3 the nail is indicated 

Fig. 1.- A Screen Secretary : Perspective View. by a. dot in the corresponding part.: 
of the drawing. On these nails. 
or centres -for there is a special 

kind of hin~e for similar positions, knoWIJl 
a.s centre hinges-the flap works. With 

construct10n of an overruantel is 

Fig. 11.-Another Arrangement for Interior. 

that would be likely to confuse are 
purposely omitted. 

By the drawings we find that the 
principal dimensions are as follows :­
height, 3 ft. 8 in. ; width from s id e 
to side, 1 ft. 8 in. ; depth from back 
to front, on top, 6 in., and at bottom, 
12 in. Taking the thickness of the 
ends, and, indeed, all the rest of the 
material, as 1 in., the top piece will 
be 1 ft. 6 in. long. This, as will be 
seen from Fig. 2, is nailed within the 
ends, like the two lower shelves and 
the bottom of the writing part, nil of 
'vhich must consequently be exactly 
the same length as the top piece. 
Three nails in each end of a shelf 
Will be su fficient to hold it. 

The two shaped brackets under the 
shelf at the oottom of the fall will 

a flaJ? so hung it is evident that on pull­
ing Its top forward the part below wu. 
nail swings backward and upward till 
is stopped by the narrow shelf inwtcatrl:_' 
by the dotted li11es on Fig. 2. Were 
shelf not there the flap would fall 
an almo&t vertical position. Recogn 
this .J>rinciple, it is merely a. matter:~ 
of adJustment of the relative positions 
this shelf and of the centres or hinges 
~et the writing-flap either level or at 
slope that may be most convenient. 
will be understood the slo:pe is not nl'•J•• 
at will. When once the hmge is fixed, 
angle of the board is also, so it will be 
to decide on what seems likely to be 
able befor~ fixing either the narrow 
or the hinges. .For all practical pw:~sel 
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~ver, the shelf, which really forms the 
li*:om of the desk, may be fixed at the dis­
Otnee shown in the illustrations, above the 
~ below it-viz., about 2 in. By merely 
~ing the hinge more or less distant from 
ibe lower edge of the fiap, suffi~ient range 
of choice can be got. 

l'o make this clearer, Fig. 4 is given, 
.abnfng the position of hinge, i.e., i~ centre 

~:,rvot when the flaJ? is to be honzonta.l j 
Fig~ 6'--with a consxderable slope. These 
~ 1 imagine, are more explicit than 
any verbal description, nnd will enable any 
bile to set out the slope for himself. It 18 

• 
• 

• 

. 
\ 
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. 
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columns. The important matter of the I of view, is quite serviceable when the wood 
position of the hinge being decided, it must is perfectly seasoned and dried before 
suffice to say that a. large screw-nail work- fixing together. All that can be done is to 
ing freely in the ends and screwed int.o the allow some play wherever it may be oon­
fta.p will do very well a.s a. substitute for the venient, and in the present case rabbet ing 
proper centre hinge. The head may be and precise joinery cannot be considered so. 
sunk and the hole covered with a small In all such circumstance.'3 the utmost that 
turned button. Those who want to know can be done is to take care to keep t he direc­
more about centre hinges may be referred tion of cont raction as limited a.s possible, 
to the articles on Hinges and · Hingeing, which means that t he grain of the wood will 
in Nos. 5 and 7, pages 74 and 103. run across from end to end, not from top to 

The board enclosing the back-and by bottom. , 
"board " it will be understood that two or I do not k now whether I 1ta.ve already ; 
more may be jointed to get the necessary said in these a rticles that wood does not 

. 2. ~ 

Fig. 6. 
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Art1.tto Furniture. Plg. 2.-Pront. Plg. a.- End (Scale, H inches to 1 foot). Plgl. ,, G.-Diagrams lhowtng Mode of Bingetng. Pig. 6.- Bectton of 

Bud, with Block for Outor. Plg. 7.-llonldtng, EWoth Begiltered Dealgn, No. 107L Fig. 8.-Mouldtng, Elllott's Registered Design, No. lOOL 

Plg. 10.-Sh&ped Panel. 
• :;::r a. matter of compa.ssea and measuring 

· it will be more beneficial to exercise· ~ 
little thought than simply to be told to 
Dlace the liinges a.t sucli or such a distance 
lOr any particular angle that may be re. 

uu-... If work is to be of any value to 
worker in an educational sense-and it 

freely be conceded that novices' work 
DOt worth much in any other-it is better 

the principles than to work 
to .meaaure to definite directions. 

ibm1t a knowledge of principles of his 
no man can become a. competent 

howeve, good he may be at routine 
.Hence abOut th~ hingeing no pre­
, are gtven now, but tliose 

and cannot work them out 
my apply through "Shop" 

width-is fastened to the back edge of the 
compartment bottom, and underneath the 
top, through which one or two nails are 
dnven to hold it securely, in addition to 
"ne or two through the ends. I am aware 
that ·this is not particularly good joinery 
work, a.s, unless tlie back is thoroughly dry, 
almost baked, in fact, it wil~ through 
~ving no opportunity for play, be aP.t to 
split. It mo.y stand, and probably wil~ if 
the wood is quite dry. In all j oinery theory 
is one thing and practice another ; so it 
may be some consols.tion to the o.mateur to 
tell him that many thousands of articles of 
furniture are made every year without any 
allowance being made for shrinkage or 
expansion, and that such work, defective 
though it be, from a. purely theoretical point 

shrink in length, but in width ; if I have, 
the fact being an important one will bear 
repetition, as the recognition of it will save 
many a construct ive error. F or thi.~ reason 
it will generally be found that in ~ood 
cabinet making the grain of the wood 18 in 
the direction of the greatest measurement­
viz., length not breadth. As will be seen 
from Fig. 3, this baekboard may be of some 
thinner material than the rest of the rl. ob­
~-in . stuff will do very well- and it wi o.lso 
be observed that it is set in a. little, that is, 
the hinder ed~es of the top aud ends project 
a little beyona its outer surface. 

While we are at this part of the work it 
may be as well to call attention to the in­
terxor ' fittings~ which are made of thin wood 
-l-in. stuff; out even thinner than this will 
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do. The bottom, which stops t he flap, will 
do very well to hold ink, pens, etc., while 
the sloping racks will afford storage for note 
paper, envelopes, etc. ; and as requirements 
"·ill differ it has been thought best just to 
indicate the method of utilising the space 
by a simple arrangement. The ends of the 
sloping boards are supported on thin slips 
of wood glued to th~ ends. The boards 
then rest on them, and, if necessary, are 
further secured b;v a glued block or two 
behind. Any partitions may be easily fixed 
without groovmg by cutting them neatly 
and securing with a little glue and a few 
small brads or needle-points. If preferred, 
of course the sloping boards may be placed 
level as shelves, but by having them as 
shown, larger paper can be kept in them. 
Those who '"ant something simpler even to 
keep their papers tidy will, no doubt, be 
aware that convenient little receptacles may 
be made by nailing tape across, leaving, of 
course, the spaces between the nails suffi­
ciently loose for the purpose. The same 
use may be made of the ends which are 
large enough for post-cards and envelopes, 
whiJe a. couple of cup-hooks, screwed into 
the back, will support a ruler. Indeed, by 
economising space, and with· a little con­
trivance, it is astonishing how much in the 
stationery line such a little thing will hold. 

The candle-sconce is another suggestion 
which may be welcome to some. It is 
merely one of the kind commonly seen 
on pianos, so that it can be folded inside 
when the lid is closed. It may occur to 
some that a sconce, or one at each end out­
side, would be not only a useful but an 
ornamental adjunct. If so, there is no 
reason why they should not gratify their 
tastes, only to be in harmony with the 
screen, the sconces should not be over 
elaborate in design. 

Nothing so far has been said about the 
~hal'ed bottom pieces, by which stability 
1s g1ven. They are merely small pieces cut 
~ut. and glued to the edges of the ends, as 
md1cated by the dotted lines in Fig. 3. 
Care must of course be taken that these 
shaped pieces are of exactly the same thick­
ness as the ends, and also that they are uni­
form at the bottom, or otherwise the structure 
will not stand fi_rm ly, but rock in an unpleasant 
manner, when m use. I t may seem ridiculous 
to call attention to thisi but the novice who 
h~ never tried it, wi 1 probably find the 
d1fficul~y of "truing " the ends somewhat 
more difficult than he imagines. It may be 
done af~er a fashio~, so. that there may "9e 
no . rockmg ; . ~ut this Will hardly suffice to 
satl~fy a cntlcal eye, as, in addition, the 
upr1ght ~urfaces must be perpendicular. 
Indeed, 1f I may so express it squares 
l~vels, and p~rpendiculars are the prope; 
stgns by which we tn._ay know that the 
work ha~? been thoroughly done. If these 
are wantmg there is somethina amiss. 

Now, the bottom ends, widened as they 
are, ought to be en.oug~ for stability in the 
screen fo~~· but 1t Will be evident that 
some add1t1~na;l support will be necessary 
when the lid lS down and being written 
on. Unless the shelves are loaded with 
books, or something heavy to counteract 
the leverage of pressure on the flap there 
would probably be an upset. Such ~ catas­
trophe could be easily avoided by makin 
the ends wider still at the bottom but theg 
!ook at the space they would occupy ; and be 
~t .remembered, compactness is one of the 
ch1.ef. features of. this little writing screen. 

, If 1t lS to spread 1tself over the floor twenty 
mches or so, when.ever it is wanted as much 
out . of the way as possible, well one of ita 

• • 

great recommendations is gone. Better 
have a re~ular writing-table instead. But 
we can still get the necessary stability by 
having hinged supports underneath the 
bottom board. These are shown extended 
in Fig. I . Their shape is shown in Fig. 2, 
and their relative positions when closed 
in F ig. 3. They are hinged to the bottom 
shelf by a large screw driven through each 
at alternate ends, and as near the ends as 
convenient. If the screw is driven in from 
above, as indicated ·in Fig. 2, the hole in 
the board should be large enough for it to 
work freely, not loosely mind, but just 
enough to let the tighter hold of the thread 
in the movable piece remain undisturbed. 
Perhaps the appearance of the screw-head 
may be deemed objectionable. If so run 
the screw in from below, through the thick­
ness of the swinging bracket, and in this 
case the thread must bite in the shelf, there­
fore, the hole in the bracket must, in this 
case, be the larger of the two. I t will be 
seen that the screw acts as a centre hinge, 
precisely as already indicated for the writ­
mg-flap. The ends of the brackets or sup­
ports will have to be rounded off to give 
clearance and allow them to be turned; and 
if they are cut to exact length, the free end 
will require a little bevelling off to its inner 
side ; for it will be clear, that if a tight fit, 
and cut quite square on the end, it will jamb 
on attempting to move it. When not re­
quired for use, these hinged supports are 
out of the way, and rather ornamental than 
otherwise in appearance. 

PossiblJ, some may prefer to have the 
whole thmg on castors so that it may be 
moved from place to place without lifting. 
If so, I would only say that "pin" castors 
should be used. These are so-called to dis­
tinguish them from the socket castor, as 
they have a screw or pin which can be let 
into the wood. Obviously, a socket into · 
which a leg might be fitted would be un­
suitable here. If castors are used-mind I 
do not recommend them for this screen-th~y 
should be placed as near the ends of the 
bottom as possible : two to each end as 
shown by the x on Fig. 3. Care must be 
taken that the plate of the castor is not 
greater in diameter than the t hickness of the 
wood to which it is attached, if appear­
ance be regarded. However, it may not be 
practicable to manage this, as the wood may 
be too thin to take a strong enough castor 
and a ~eak, unserviceable one is nothing 
~ut a nmsance, whatever piece of furniture 
It may be on. Some of the" direct bearing" 
castors are gqod eno~~h in their way, many 
of them ~erfec~ tm the;r are tried ; but 
when all lS sa1d, there IS nothing better 
for general purposes than the ordinary style 
when of good quality ~nd properly fastened: 
andt of course, sufficiently strong for its 
wor.lr. 

In the round plate referred to will be 
seen some holes. They are for screws to 
support the central one, and let them be 
long enou~h. The little paltry screws, 
lULmmered mto common furniture are no 
use at all. If for any reason a castor-J?late 
large~ than indicated is advisable, thts is 
how 1t may be fixed : Along the bottom 
~dern~ath the ends, fasten a rail as show~ 
~ se.ctioll, on Fig. 6, and screw the castor 
m~o It. The screws will also hold better by 
~his arrangement, as they will not be driven 
mto end grain. Those who do not want 
ca;stors on the e~ds n1ay think that they 
will be a co~vemence on the hinged sup­
~rts, an?- ,WISh to. have them there, but 

ti 
Y.Ond gtvmg the hint, any minute instrnc­

. ons ca.n ha.rdly be requisite. 

Some sort of fastening will be required to 
keep the lid up when it is not in use for 
writing purposes; a spring catch may be 
used, or 1f it is desired to keep the contents 
of th~ case fr?m pT.ng fingers, a lock. 
The kmd reqmred Will be a "till " lock, 
a space for which must be cut out where 
shown in F ig. l. No difficulty should be 
experienced in doing this with a chisel, the 
prmcipal caution I would give being, to see 
that the surface of the back of the lock and 
that of the writing-lid are equal The part 
of the plate through which the bolt works 
will take care of itself, so far as proj ctin" .g. 
beyond the wood is concerned, for if 
sticks out much, a well-fitting flap could 
not be closed. On the other hand, do not 
let it be slmk too deeply, but try and keep 
the surfaces uniform. A hole will have to 
be cut in the top for the bolt to catch in. 
I ts exact position may be easily ascertained 
by smearing a little gas black, or any colour 
that may be handy, on the top of the bolt, 
shutting the lid and then turning the key. 
This will force the bolt against the top, and 
an imprint will be left just where the space 
must be cut. Rough and ready perhaps, 
but a thoroughly good "workshop" way. 

But we have supposed the lock to be work­
ing without a key-hole. To forni these neatly 
is not easy at first, and the power to do so · 
can only be acquired by practice. The shape ' 
of a key-hole is too well known to require 
any description, and all I would say to 
the novice at present is this : Cut it as ac­
curately as you can, and if it does not, in 
the end, look sightly, get a " plate" es­
cutcheon, which is nothing but a small 
plate of brass, with a bole cut for the key! 
and screw it in position. The plate wil 
hide any defective shapinCT of the hole in 
the wood, and be, in Itself, an ornament. · 
The thread escutcheon which is sunk into 
the key-hole may be used instead, but 
other form is better, for the reasons given. 

I am compelled for want of space to re· 
serve my remarks on the linmg of the 
writing-flap, mouldings and flutes in panel 
(Fig. 9), and other uses t o which the secre­
tary may be put. One of these is shown in 
Fig. ll, which I think sufficiently explains 
itself, and warrants us, almost, in · . 
the screen so fitted as the "Srrloker'si.JJI 
Companion." What's in a name 1 Ab, what! 
otherwise from appearance of the contents 
it might be Cc'tlled the teetotaler's vad~ 
mecum. Liquids to be partaken of 
cinally-only-of course. 

(To be continued.) 

A. HANDY CASKET FOR COIN 
COLLECTORS. 

BY ONE OF THEMSELVES. 

ABO UT COIN-KEEPING-CHARACTER OF CASKET­
Dn!ENSIONS----J OINTS-CARCASS-BASE STBIPII 
-FEBT-LID-TRAYS-8WEEPING OF 
How TO K EEP COINS IN P LACE. 

WE coin collectors a re accustomed to speak 
of our treasures in the lump as "a Cabinet 
of Coins," but this does not imply -tbe~Go 
every one of us keeps his collectiOn in a 
cabinet, in the strict sense of the word. 
for one do not. Granting that a 
h_as its advantages as being the most acc:el 
stble of receptaclest it has also its ob.J·ecttc>n~ 
able points. Our noards have an intrinsil 
value, and are attractive to the to<>·a·ppl~ 
ciative burglar ; and it is in my opiDlOl 
well to keep them in som~thing 
when occasion arises, be more easily 
moved to a place of safety than a cabinet. 
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• 
My plan, therefore, is to arrange my coi­

l lection.s in a sufficient number of handy 
I boxes. During the years that I have made 
l a study Qf numismatics, I have devised and 
r tried many methods of disposa~ and may, 
~ therefore, be able to throw out suggestions 
r worth the consideration of my brother col­
I lectors. The box-or call it a "casket;'' 
r the word sounds better, and is, indeed, more 
: appropriate, both in respect of its orna­
r mental slu\pe and of the value of its contents 
-the casket, then, which I am about to 

' d escribe is one of a series, nnd is the out­
, come of some experience. I think I may 
• claim that three or four of such caskets, 

when set out to view in a. room, are de-
' cipedly sightly things, and that they are 

ea.slly stowed away in some secure and 
secret nook when safety is an object{ .. also, 
they have this advantage, they enah e one 
to arrange a greater number of coins in a 
given space than could well be done in any 
cabinet. '!'he casket before us, with an in­
t ernal measurement of only 10 in. by 6 in. 
by 4! in., holds, ~ fitted by me, nine trays, 
which give a surface of some 540 square 
inches. This means room for the exhibition 
of a very considerable number of specimens. 

Rut before speaking of the internal ar­
rangements, it will be well to give such a 
d escription of the box itself a.s will enable 
a.ny one with a fair knowledge of the hand­
ling of carpenters' tools to make it for him-

• self. My own casket, as will be seen from 
I the illustrations, is carved, but made of 
j some ornamental kind. of wood the thing 

j
' would look verr well without carving. 

A general vtew of it is given in .l!'ig. 1, 
· a nd in Fi~. 2 is shown the front piece, drawn 

to half-size. Its dimensions are 11 in. by 
4l in. I t is of ~-in. oak, as are also the 
back and the ends. '!'he back is like the 
front, only it is not carved. The carving is 
of that simple kind which is worked almost 
entirely with the gouge and the dividing­
tool, and w~1ich, though effective whe1;1 
finished1 does not take long in the doin_g. 
The encL pieces measme 6 in. by 4i in. No 
separate illustration of them is ~iven, as the 
carving is almost identical wtth that on 
the f ront, the only point of difference 
being that in tbo endR the conventional 
foliage on each side of the half circle is a. 
trifle 'vider. 

At each end of the front (Fig. 2) are 
ahown the screws, three in number, which 
fasten the box together. Probably a. pro­
fessed carpenter would not have been happl 
u nless he had d ovetailed these joints. I 
l1a.ve enough of the craft to have dovetailed 
them had I been so inclined. But I knew 
that I could give abundant strength to ml 
work in the more simple manner, and I 
chose to have the screws and to make a 
d ecorntive feature of them. Dovetailing 
'vould have interfered with the ornamental 
character which I wished to give to my 
eornera. The bottom of the box is merely 
a piece of i -in. deal, which is screwed to the 
front, bae1c, and enda. The edges of this 
&re co~letely hidden by the ca.rved ba.ae 
atri~ (Fig. 3) which are acrewed over them. 

I 6rti fitted the carCMa of my box to· 
I getlaar, &nd having got it to my eatiafaetion, 
f unacffted it and worked the carving on 

front aa4 end. .. but it wu not till I had 
1!'1* it qetber /or the second and lut time 
diM lacoUoped out the corners at front and 
N :k _... a aa,.. ,;oiJge, ae ehown in the 
pnt ••1&1" dr&~mg (Yi~r. 1), and indicated 
M tlie ... el Fig. I. Thia ecolloping wu 
W ... ..... el a ffiW mioutca j it doet not ::r:: .. aad it. adGI veey much 

, 

In Fig. 3, a portion of ono of the bnsc 
strips which run along the bottom is drawn 
at full size. These stl'ips were cut from 
i -in. stuff~ but worked down so as not to 
be more than about tin. broad nnd deep. 
'!'he front and back strips .are 12i in., the 
end stl'ips 8! in.-or rather were so origin­
ally, for the finishing off at the corners, 
which is done after they are fixed in place, 
reduces their length by t in. These are 
fixed to the edge of the bottom by slender 
screws. The back strip is left uncarved. 

One of the feet is seen in profile at Fig. 4, 
and in plan at Fig. 5 ; both these figures 
are of the actual size. The feet a re of ~Hn. 
wood, 3 in. long, o.nd 1·& in. wide at their 
widest part, but decreasing to i in. nt front. 
They jroject at the cor·ners about t in. 
beyon the base strips and 1 in. beyond the 
box itsel~, as is indicated by dotted lines in 
Fig. 5. li:ach foot is fixed by two ::~crews, 
one driven upwards into t!Je bottom of the 
box, and one driven downwards through it. 
These screws are shown in both the din.· 
srams, and are both on the diagonal lino 
(a, Fig. 5) drawn ft·om the corner of the 
box. 

The lid is cut to overhang the fron t and 
ends by t in. ; it therefore measures 12 in. 
by 7-} in. It is of !t-in. board, and is, for the 
sake of appearance, pln.necl down at the 
edges t o i m., as seen in the section, Fig. G. 
The slight enrichment cut with the gou~e 
along its front and end edges is shown in 
Fig. 7. T he former illustration is half-size, 
the latter full-size. 

It has been mentioned thn.t the intemn.l 
arrangement for displaying the coins was 
by a series of trays. The casket is 4·} in. 
deep, and as it was intended for heavy 
examples (chiefly tokens), the trays had to 
be strongly made. Half n.n inch was allowed 
for each, which gave nine trn.ys. Had the 
coins been of a lighter description, as, say, a. 
series of En~lish silver pennies, tray~ of a 
slighter build would have sufficed ; by 
p.llowing i in. only for each, room might 
have been found for twelve trays. 

In Fig. 8 is shown n. section, to half-size, 
of one of the t rays as actually made. It is 
of t -in. deal, ebonised at the ed~cs, and se­
cured by small screws at each end to a 
narfow strip of hard wood. A slip of 
coloured leather (b, b, Fig. 8) fixed to the 
under side of the hard wood by a tack, 
serves as a handle by which to lift the tray. 
This tray is strong and simple, and ensily 
made. 

My earlier attempts in this direction were 
not exactly as above. My first tray~ were 
made with rims runn-ing all round, and the 
coins were arranged loose in them. Now, 
if no examples came to one's hands but 
such as are perfectly distinct and legible, 
this plan m tght suffice. But such is not 
the ease. Many pieces there are to which 
even an expert has to give close and careful 
study before he can decipher them, and 
such coins, when once made out and identi­
fied, it is desirable to keep distinct, each 
with ita own proper descr iption ; or one 
may have the same work to go through 

• agam. 
Therefore my later pl11n has been that 

shown in Fig. 9, and when this is adopted 
no sides a.re needed to the trays. A piece 
of millboa.rd is cut to fit the tray, and 
through the board round holes are punched 
with the gouge1 each to serve as a compart­
ment for a com. Before the millboa.rd is 
fixed to the tray a sheet of writing paper is 
p!lsted over its lower side. This makes a 
bottom to the compartment, and prevents 
aor danpr of thin coins slipping between 

millboo.nl nnrl tray. 1'hen the board ia 
fastened dowu with a few ueat brass tack11. 
On the pa pct· nt the IJottom of the cornfJrlrt­
ment one can write any short nccdfu de­
scription of the coin thn.t i~:~ to occupy it ; 
and whenever, in those rcat-rnngcmcntB which 
must needs occur in growing collections, a 
different coin has to be suustitutcd, it hi 
easy to cut out a circulat· piece of paper, 
write the new description on it, and poste it 
into the hole ovm· the old. 

I t may be olJjcctcd tho.t the varying sizes 
of coins will render rearrangement~:~ difficult 
...:....that the new exn.m plc:; w'hich we wish to 
plnce in certain situations may not fit the 
holes. This muy hap}Jen, and if it should 
do so-if a ln.rger hole is absolutely neces­
sary-the millboard, which is only tacked 
c.lown, can be detached from the tray, a 
larger holu punched, and a separate piece of 
paper pasted over it. But in arranging 
cuins, the ncces!:iity for keeping all of one 
rcirrn torrctltcr refTurdless of size and value ~ 0 , 0 t 

docH not app~:at· to me to he absolute. A 
grouping of pieces which do not greatly vary 
in sir.c may frequently have as much com­

'plcteness and interest. 
Tn.ke, for example, our silver pennies. Of 

these a complete series from the days of the 
Heptarchy to the present reign may be dis­
posed in compartments 2!0 Ln. in diameter; 
and if the recent pieces do but indifferently 
fill their holes, the decreased value and im­
r01·ta.nce of the coin is all the more forcibly 
tllustmtcd. And a most instructive series 
is one of pennies ranged alone. Through 
Saxon times the silver penny was all but 
our only money ; it was absolutely so 
through Norman times. The silver penny 
of those ages explains to us the now almost 
unmca.niug terms of a "pennyweight," and 
of a " pound" as applied to value, for down 
to Edward I. the penny, by the old Tower 
standard, weighed 24 grains ; 20 pennies 
mncle an ounce ; and 240 pennies a pound 
of silver, alike by weight and br tale. By 
modern 'froy wctght these penmes weighed 
22~ gmins, from which, by successive cur­
tai'in~ents, they had sunk in Elizabeth's 
reign to the meagt·e proportions of the 
"Maundy" penny of t o-day-that is, to 7 ~ 
grn.ins (Troy). These latter de,.enern.te 
pennies will fail to fill their holes ~y some 
-y'\J in., which will not, however, involve any 
very serious loss of space. 

Or the eighteenth century tokens, the 
nnlllbers of which give them an importance 
i 11 every collection, might bo instanced. 
'l'hi:-~ prolific coinage was so generally an 
i::;sue of halfpence, that pieces of other de­
nominations look out of place in it, and 
mn.y well be-as they have been from some 
of the most comprehensive collections­
culled out to find a place elsewhere. Com­
partments of li in. diameter will take all 
these halfpennies. 

Similarly, the seventeenth century tokens, 
issued so abundantly in the few years p re­
ceding 1672, are almost exclusively of a 
small farthing size, and· might, with few 
exceptions~ be relegated to umform holes 
i in. in wiath . 

All coins cannot, however be made to 
conform in this respect ; and at F ig. 9, one 
half of the tray given has been divided into 
uniform -h i n. compartments, and the other 
into holes of such varying sizes a.s best 
economise space. This diagram also shows 
h ow the respective trays are n umbered . 

Caskets of this description have, a.s the 
writer has found to his sorrow, one weak 
point unknown to stationary cabinets. In 
careless lifting-as for dusting, etc.-coin& 
may be jerked from their plaoea ancl 

; 

' 
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hopelessly mixed to~etber. 
This ha.'! been remed1ed by 
fitting over each tray a 
second piece of millboard, 
which closing upon the 
holes, keeps every coin in its 
}Woper place. Indeed, these 
shutters, being covered with 
writing paper, can be turned 
to very considerable ad­
vantage. They are numbered 
like the trays, and each com­
partment having also its 
number, the shutter can be 
converted into a register of 
such information about the 

Fig. f.-Foot of 
Casket : Side 
Elevation. 

Ftg. 1.-Casket for Cows. 

Fig. 9.- Tray: Plan. 

A HAN DY CASKET FOR COIN COLLECTORS. [W ork-~Iay 25, 1889. 

--·----
Pig. 2.-Front Board ot Casket. 

• 

Fig. 3.-Base Strip. 

F;g, T.-E4ge of L1d. 

• 
' ' 

----·-----·--··8 --------e ------a 

Fi~;. IS.- Foot or Casket: Plan from above. 

Fig. G.-Section ot Lid. 

Fig. 8.-Tray tor Cows: Side View. 

bulky to be written in the com­
partments themselves-such as where 
and when the example was found, 
how it was obtained, and from 
whom, the price given for it, etc. 
I have used one side only fw this 
purpose; the other I have appropriated 
to such general numismati<'al memo­
randa as one desires to be able to refer 
to easily when looking through a col­
lection -such as, for instance. the . 
reigns in which pieces of the different 
denominations were first struc~ or 
ceased to be il'sued, variations in 
weight under different kings, the ' 
rarity or abundance of this or that; 
and in connection with Roman coins, 
explanations of the abbreviations 
111-'E'd; with other similar matter. These 
!ilm tters are t lms <'On>erted into a. 
highly useful ad junct to the collec­
tion, and renders' it fn r more valuable 
if any nece:::sity a rise:s ford isposingof it .. 

• 
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·LATHES A.ND TURNING .A.PPLliNCES. Y ~m can, of .c9urse, d? th~s rather a.wkwa~dly 
BY F A M w1th the d1v1ders.; 1t wlll take some time, 

· • · and you will not get the work very exact, 
V.- T HE DIVISION PLATE AND I NDEX. besides the trouble of rep_eating t~~ pro~~s 

P S A PPLI for every nut or other ob~ct rebmng dlVl-
P nixcrPLES oF D rvrsroN LATE- IMPLE - · B d' 'd' ·'"~WE-HOW POWERS OF LATHE ARE A UG· SlOD. ut suppOSe you e~an y lVl ~ng 

li£~TED-REGULATION oF DrvrsroNs-llA- I the pulley on the mandrel m to s1x, makmg 
l 'ERIA.L FOR PLATES- DRILLING H OLES 
- PEG-ADJUSTABLli1 I NDEX-TABLE OF 
DI'VISIONS-COST OF DRILLING. 

THOSE who are acquainted only with 
plain tuming, whether in wood or 
metal, may well wonder when they see 
the beautiful regularity with which 
ornaments and other enrichments are 
spaced round turned work. The flutes 
upon a column, for instance, are so 
correctly spaced, that no inequality can 
be detected by the finest measurement. 
The teeth of cogged wheels too-pro­
duced with such. wonderful accuracy­
what k ind of apparatus can give so 
many equal divisions, ending alway~ in 

I 
I 
I 
I , 
I 
I 

I 
I 
I 
I • 

Fig. 18.-Index SprtDg: 
Side View. 

Fig. 19.-Index SprtDg: 
Front View. 

FJg. 21.-Simple Form of Adjust· 
able Index Spring : Side View. 

... 
• • 

I I 
I I 
I I 
I I ...... 

Fig. 23.- Peg with Nut. 

Fig. 22.-IDdex Spring, 
Showing Oblong Slot. 

• 

I think my readers will understand from 
these simple examples the principle on 
which the division plate is constructed, and 
also be led to see that it is really an impor­
tant and valuable a.ddit!on to a lathe ; it 
allows of equally spaced divisions being 
placed around circular work, enables us to 

determine and draw angles upon flat 
surfaces, and, by means of the index. 
to hold the work fixed whilst we scribe 
or draw lines upon it, or operate upon 
it with drills or revolving cutters. 

' 

As to scribing or marking lines upon 
the work1 such, for instance, as the six 
lines whiCh would be drawn upon a 
circular blank, to guide the workman 
in yroducing a. hexagonal nut ; or, 
aga.m, in marking the angular divisions 
on a protractor, something is required 
to gUide the scribing point ; the top of 
the T-rest is indeed sometimes used, 
but only when accuracy is not re­
quired. A very simple appliance is 

.. 

Fig. 20.~Applicatton of Spr1Dg to Pulley. 

Fig. 16.- Gu.lde for Bcr1b1Dg Point. 

. . 

I -·--···-·-------'J,: "' . I I 
• l 
I 

• 
' I 

l o ---·--··-'1-·1--·-----------16 
• 
I 
I 
I 
I 
I 
I --- "-~ ---

.._. ___________ _ 
Fig. 1'1.- Pe&' Conal4era.bly Eul•r&e4. • 

a. whole num ber, and never in a half tooth a mark at each division, and :providing a. 
b reaking two spaces into one 1 All this fixed. pointer; or1 still further, if you were 
can be done by means of the division plate to drill six small noles a.t these six divisions, 
and index. and fix a spring pointer with a little peg 

Let U8 supyose that you have turned a that would enter the ·holes and hold the 
&ta.nd, and wrsh to mark the holes for the mandrel fixed at the six angular positions ; 
iDBertion of six legs or ornaments; or that you would then have constructed a. division 
you have turned up a. blank for a. six-'sided plate and an index peg, and it could be 
~ut, and you wish to mark six equi-distant used to divide any number of circles into 
lines upon it, to guide you in filing it up. six divisions. 

shown at Fig. 16. This is only a flat­
rimmed ea.ucer of hard wood, about 3 in. 
diameter, having a round stalk or pin 
which · fits the Socket of the T -rest. If 
the hole in the T -rest socket be vertica.ll 
and at right angles to the lathe bed 
and the line of centres, then the saucer 
will prQvide a support and guide for the 
scriber seen lying upon it (Fig. 16). which 
will keep its point in one plane, and· enable · 

• • 
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lines to be struck upon uneven surfaces, if 
only the scriber point be first adjusted to 
the exact height of the centres of the lathe. 
For this kind of work the band is simply 
thrown off the pulley, and the lathe is at 
rest. But, when drilling is to be done, or 
the revolving cutters are to be driven, then 
the treadle and wheel, not being required to 
drive the mandrel, are available for driving 
these by means of the overhead motion. 
We may consider the plain lathe as a. 
machine for revolving work whilst it is 
bein~ cut by stationary tools held either in 
the nand or in a slide rest. When, how­
ever, we add to a lathe the division plate 
and index, o.nd the overhead motion, the 
lathe proper may simply hold the \vork 
stationary, whilst the cutting is done by 
revolvin~ drills and cutters. By revolving 
the worA· only, circular and flat work can 
be done ; by revolving the cutting tool, 
work of almost any regular shape can be 
a~complished, and the powers of the lathe 
are immensely increased. It must, how­
ever, be clearly pointed out that a division 
plate and index alone will only serve for 
marking out work as already explained ; 
if fluting, slot drilling, eccentric cutting, 
etc., are to be attempted, not only tb.e 
division plate, but also the overhead motion 
and the slide rest, are necessary, besides the 
driller, eccentric cutter, universal cutter, 
etc., which hold the small revolving tools, 
a nd are themselves held in the slide rest, 
whilst being driven from the overhead. 

We will now proceed to consider how 
many divisions It will be convenient to 
have, and this will be determined partly 
by the class of work we intend to do, and 
partly by the size of the pulley, and the 
number of rows of holes for which we hav:e 
room. The larger the pulley, the more 
holes we can get in ; if we are going in for 
wheel cutting, we shall require rather larger 
holes than for ornamental turning ; but in 
every case you require to choose those num­
bers which haYe the greatest number of 
divisors ; 360 is a most useful number, 
having more divisors than any other not 
much greater than itself ; and it was for 
this reason that it was chosen for the num­
ber of degrees in a circle. There is some 
difficulty 10 getting in so large a number, 
since the pulley of a 5-in. lathe will not be 
much more than 7 in. diameter. If we put 
the centres of the holes only -h in. apart, 
and allow t of that distance for the hole, 
and ! for the . space between the holes 
we get holes of nth, and spaces of -tath ~ 
then we shall req,uire a circumference of 
360 X -(o = 22t m., corresponding to a. 
diameter of a. little over 7 in. Such small 
holes are only fit for ornamental work. If 
you allow holes of -fa in. and spaces of -h in. 
the holes must be 1r in. from centre to 
centre, then h X 360 = 33! in. gives the 
req~ired circumference, ~nd corresponds to 
a d1a.meter ~f about ~0! m. of pulley, which 
would reqwre a. hetght of centres of 7 in. 
Enough has now been said to show how to 
reckon what number of holes can be got 
into any sized pulley. Holes of -hth are too 
small for :Nr but the finest work ; holes 
of -.(e m. do for 8mall wheel cutting · 
holes of -h in. a.re good for metal work, a.nd 
will suffice for anything likel,Y to be required 
of a. diyisi~n plate. In orna.m~n~ and other 
~ork, 1t will be necessary to diVlde the circle 
mto 2, 3, 4, 6, 6, 7, 8, 9, 10, etc11 parts ; a.nd, 
therefo~ the most useful numbers of holes 
will be those which can be divided by as 
many of tpese numbers as posSible, without 
leaVIDg any remainder. Such numbers can 
be fo~ll~ by multiplyiog topther two or 

more of the above numbers. F or instance, 
we may multiply 8 and 9 t o get 72 holes, 
a very good number, since it contains mul­
tiples of 2, 3, 4, 6, 8, 9, 12, 18, 24, 36. H ere 
we have all thti first-named numbers but 
5, 7, and 10. Now 5 is already contained 
by 10; if then we make up another number 
by multiplying 7 by 10 to make 70, we get 
another number of holes, which will allow 
us to divide the circle by any number up to 
10. This will suffice to show how these 
numbers are chosen, and also that the chief 
difficulty is with the prime numbers, I, 3, 5, 
7; 11, 13, 17, 19, etc., which are not divisible. 
The first four of these we have managed to 
include j the second four are seldom required, 
except in wheel cutting. It is possible­
though probably not worth while-to in· 
elude them by placincr them all in one 
line, or circle of boles. :Beginning from one 
zero hole, divide the circle first into 11 ; 
then beginning from the same zero, divide 
the same circle into 13, then into 14 (for 7), 
then into 17, and lastly, into 19. If this be 
done on a 6!-jn. circle, with ,'oin. holes, 
they will not clash. It would be well, how­
ever, to choose higher numbers than 70 and 
72, and we may sometimes have a good many 
rows. In the ornamental turnin~ lathes by 
Messrs. Holtzapffel & Company, tue numbers 
chosen are 360, 192, 144, 120, 112, and 96; 
there is no necessity to have 96 as well as 
192, except that it sometimes facilitates the 
counting ; also, many of the chuck wheels 
are divided into ninety·six divisions, which 
makes it convenient to have a circle of that 
number on the pulley. If ornamental turn­
ing is the object in view, it is of some im­
portance to adopt these numbers, because, 
m the books treating of that art, patterns 
are given with directions for cutting them, 
which directions could not well be followed 
upon circles having other numbers. If, there­
fore, they can be adopted, it is well to do so; 
but· if there be not room for the 360 row, it 
might be well to substitute a row of 180 
(half that number) between 192 and 140, as 
that would, at any rate, enable the workman 
to divide a circle into divisions of 2°. If 
there be room for only three rows of boles, 
180, 144, 96, or 180, 96, 84 would do well. 

Cast iron is the best material for a divi­
sion l;kte, being the most durable, and 
least · ely to be indented or bruised ; gun 
metal is the most usual material, and it 
shows up the numbers a.nd marks well ; 
l'ellow brass is too soft for such a. purpose. 
The point of the index peg should be care­
fully rounded, lest it should scratch the 
plate. 

In many division plates the holes are 
simply drilled straight in, about ~ in. 
deep, whilst the peg is slightly coned, so 
that it only bears upon the mouth or edge 
of the hole: The holes should be coned 
to an a.ngle of about 18° being drilled by 
a very short a.nd special drill, made to cut 
upon its sides ; the peg must then be turned 
to the same an~le, and should be very short, 
so that the sprmg will come up close to the 
plate. Fig. 17 shows the peg enlarged about 
six times; Figs. 18 a.nd 19 show the index 
apring bent round at the top for the finger, 
the peg being riveted in. At the bottom, a 
sligJitly tapered pin is riveted into a second 
hoie, 4i in. from the first. This tapered pin 
fits into an iron or steel ball, which is screwed 
into the base of the hea.dstock, seen dotted 
in Fig. 19. The shoulder of this ball would 
have to be gradually turned away until, 
when · screweO. up hard, the spring comes 
u~t when the p~ is in position, as at 
Fig. 18. The spring 1tself will require to be 
abOut trin. thick, a.nd this arrangement is 

• • 

known as the plain index. Its application 
to the pulley is illustrated in Fig. 20. 

Figs. 21, 22, 23, show a very simple form 
of adjustable index: It was made from the 
plain one just described, by heating the top 
of the spring, !'1-nd bending it to the form 
at Fig. 21. The peg of tb.e plain one was 
driven out, and two holes were drilled ahove 
and two below the original hole into which 
the peg had been riveted; these five holes 
were then filed into one oblong slot, as seen o.t 
Fig. 22. Thenewpeg, Fig. 23, was then turned 
and fitted with a nut (n) to bind it fast to 
the spring, and prevent the slightest possi­
bility of shn.ke. The screwed part had two 
fiats (f) filed, one on each side, so that it 
would nt rather tightly into the long slot. 
and could be moved up and down by the 
screw. A thoroughfare hole was then drilled 
through the t op of the sprinf('f' and then, 
with the tapping sized dril . continued 
through the body of Fig. 23 j then the ad­
justing screw of steel in one piece, with its 
milled head, was fitted, and the small retain­
ing collar fixed, and pinned through as close 
as possible, so as to avoid all looseness. 
The milled head has its collar divided into 
about ten divisions, and there is a mark on 
the spring to correspond, but the explanation 
of the uses of that addition would too much 
prolong the present paper. The advantage 
of the adjustwg index as comEared with tne 
plain one is considerable. It will often enable 
the workman to bring his flute, or his tooth 
(in wheel cutting), or his pattern (in orna­
mental work), to correspond with a part 
already finished. The ball in Fig. 22 is 
slightly different to that at Fig. 19. the 
screw (s) being added. This screw being 
fixed when the work of dividing is begun, 
prevents the possibility of placin~ the pe~ 
10 a hole in another row ; it fixes tne com cal 
fitting in the ball, so that it can no longer 
act as a hinge. 

The zero marks of the circles of holes are 
placed together, but they a re not placed 
upon a radial line, because then it would be 
impossible to pass from one circle to another 
without slightly turning the pulley, or alter­
ing the adjusting screw of the index. The 
zero holes from which each circle counts 
should be placed upon an arc of a circle 
struck upon the pulley with the point of 
the division peg. 

The rows of holes should be, at least, l in. 
apart1 that there may be room for figures of 
a visible size, and for the dots, and other 
marks made opposite every 5th, 4th, or 3rd 
hole, to assist in the counting, by enabling 
one to put the index peg in every 5th, 4th, 
or 3rd hole without making a mistake, which 
would very likely spoil the work, since 
nothing looks worse than a. false cut. 

The table of divisors about to follow any 
one can make for himself, and the present 
one can be continued. It would be a good 
plan to copy it out on a card, varnish it, and 
keep it by the lathe for reference ; or, at 
any rate, that part of it which corresponds 
to the numbers of holes in one's own division 
plate. Eleven convenient numbers have been 
chosen and written down in the column 
headed " No. of Holes" ; then comes, in a 
horizontal line, the row of" Divisors," con­
taining every number up to 20, except the 
primes ll, 13, 17, 19. 

Looking along the first horizontal line, 
underneaLh the divisors, we find that e. 
circle of 360 can be divided without re­
mainder by twelve of these numbers .. 

Numbers 240 and 180 come next in value, 
since they can be divided by eleven of the 
divisors; 120 by ten; 300 a.nd 144 by nine, 
ete. 112 a.nd 70 have the fewest, but they 
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contain multiples of 7. It would, however, 
be necessary to continue the table to make 
the comparison quite fair. 

TABLE OF D;rviSIONS. 

'O CX) \0 cq I CD I <0 I I I I Cil ..... ..... ..... 

CO 0 I I I 0 CX) I I I ""' I r-1 cq ..... 

CO I I \0 cq I CD I t- <0 I I r-1 ..... ..... 

10 ""' 0 <0 I cq I CX) I I I I r-1 cq Col ..... ..... 

~ I I I I I I I CX) I I lO 
r-1 

Cil 0 \0 0 CO \0 cq 0 I CX) <0 I 
r-1 C') "" cq ..... ..... ..... ..... 

0 <0 0 "" I CX) I cq I I I t-. r-1 C') C') C'l ..... ..... 
t:tl 
~ -0 

0) 0 I I I 0 CO I I I CX) I (IJ .... "" ..... -~ -A CO \0 I 0 .... I CX) \0 .... cq CD I "" C') "" ..... ..... - ..... 

1:'- I I I I I I I <0 I I 0 - -
CO 0 0 0 C'l 0 .... 0 I CO ct I CO \0 "" C') C') c:-1 C'l ..... .... 

10 C'l 0 CX) I <0 I "" I I I "" t- CO .... C') cq ...... 

~ 0 \0 0 CX) \0 <0 0 CX) .... CX) I CD t- <0 .... "" C') C') C'l "" ..... 
• 

0 0 0 ... 0 CX) 0 I C'l ... 
I Cl) C'l 0 CX) "' "' "" "" C') ct 

' ..... ...... 

0 0 0 <0 0 ct 0 <!) CX) <0 \0 
Cil CX) •<:> C'l CD CD t- <0 \.':) "" C') C') 

I - ...... ..... 
..... • 0~ 0 0 0 ~ 0 "" 0 cq <0 C'l 0 ·- <0 0 .... CD CX) "" C" ..... C> t- t-oo 
z:::o C') C') C'l ..... ..... ...... ..... ..... 

The cost of drillin~ a division plate is 
about SLY to ten shillings for each row, 
and a plain index and ball cost about six 
shillings. By beginning with a worm 
wheel or se~ment engine, the \vriter was 
able to drill his own division plate, but 
an account of how this was done must be 
reserved for another time. 

(To be continued.) 

NOTES AT THE ARCHITECTURAL AND 
BUILDING TRADES' EXHffiiTION, 
1889. 

(Continued from page 107.) 

AN important exhibit, not reviewed in our 
previous report, was that of Messrs. E. 
,J acobs & Company, 105, Queen Victoria 
Street, London, E. C. That firm of engineers 
and machinists have, for some years pastl 
shown a knowledge of the requirements or 
wood workers, which gives to the machines 
produced by them a reliability and prac­
tical value which cannot be over estimated. 
Among the pieces of mechanism sent to 
represent them at the recent exhibition, a 
"Panel-planing and thicknessing machine," 
an " Improved hand feed surface planer,'' 
and the "N ewington" mortising and boring 
machin~ were, perhaps, the most impor­
tant. The first named is made in two sizes, 
to suit various purchasers, the larger size 
being capable of planing up to 15 in. wide, 
and from i in. to 4 in. in thickness. The 
t imber is fed up to the cutters by two geared 
t<lp rollers and two bottom friction rollers~ 
t he table being easily !Wjustable1 by hana 
wheel and screw, to admit the thickness of 
wood required. The knives, being arranged 
w work spirally, give a shear cut ; an 
improvement of great importance in the 

• 

execution of good work. The "Improved 
hand feed surface P.laner" is intended for 
use by joiners, builders, cabinet makers, 
packing-case makers, pattern ma.kers, and, 
mdeed, most other wood-working trades, 
and contains the latest improvements calcu­
lated to perfect the operations of taking 
timber out of twist, surfacing straight or 
taper, bevellin~, chamfering, squaring up, 
making glue jomts, and a dozen other pur­
poses beside. Of cabinet work and furnish­
ing items the number of exhibits- was 
somewhat small, but, notwithstanding that, 
some very good things were shown by those 
who did put in an appearance. Messrs. S. 
G. Vaughan & Company, 26, Great Easter~ 
Street, E.C., fitted up a stand thoroughly 
representative of modern taste in furnish­
ing, and the freedom from any taint of the 
French in their goods was most gratifying 
to the lover of national art in handicraft. 
Drawing-room furniture was shown in the 
richest of rosewood, inlaid with ivory and 
decorative woods, a mode admitted to be 
par excellence for that apartment ; and the 
free and graceful forms marked out therein, 
and further embellished by silk broca.telle 
upholstery, spoke well for the bent of 
modern taste. 

The development of furnishing in the 
nocturnal apartment was illustrated by a 
bedroom suite in walnut, and the wardrobe 
being made with accommodation for writing 
purposes, after the manner of the old­
fashioned secretaire, showed that firm's 
knowledge of the requirements of to-day . 

Another representative of the cabinet­
making trade was the firm of Messrs. W. 
H. Vau.,.han & ComJ?any, 332, 334, Old. 
Street, E.C., who provided a good display 
of drawing-room, dming-room, and bedroom 
furniture. Such goods as there is a certain 
demand for in these times \Vere shown by 
those makers, and as they were just selected 
from the ordinary stock ke.Pt by them, their 
capabilities in that directiOn could be well 
judged therefrom. A fine sideboard, in 
walnut, was particularly noticeable1 ~nd for 
those who still adhere to a lilring for 
saddlebag upholstery, Messrs. Vaughan 
proved themselves to be in a position to 
suit all tastes in that direction. 

Mr. Ferdinand Falet, 10 Gray's Inn Road, 
W.C., displayed a very attractive variety of 
wicker furniture; and, for the Spring season, 
some of their dainty little Wicker chairs~ 
dressed up as they are with dhurries ana 
other Oriental materials, would be quite the 
thing. 

Now that the sunny season is approaching, 
the matter of window blinds assumes some 
importance, and the variety of those articles 
shown at the Building Exhibition left little 
room for complaint. ·Messrs. S. Mitchell & 
So~ 32, St. Martin's Lane, Charing Cross, 
W.u:z.. exhibited their improved "Outside 
Sun J:Slinds," and in them offered an admir­
able solution of the difficulty. The objection 
that has hitherto been advanced against the 
majority of outside blinds, viz., the necessity 
of wood framing with deep facia and side 
wings with wood jambs and slides, is, bv 
the present invention, entirely removed. The 
blind in question requires neither wood 
jambs nor metal grooves, and draws up 
under about six inches of facia. It travels 
on iron rods, preserving the convenient form 
of the sranish blind, and the hood portion 
allows o being raised or lowered to any 
height. 

Among those little annoyances which 
ruffie the temper •nd 1et have lon~ been 
without remedy, is the difficulty of adJusting 
the laths of V enetian blinds to a.ny required 

angle. Messrs. Mitchell have, however, pro­
duced an invention bearing upon that ques­
tion ; and, as far as it is possible to juclge 
by a cursory inspection, we should say that 
it is f.ully calculated to answur its purpose 
well. · 

Another exhibit in the same line of 
things was that of Mr. Andrew Smith, 
57, Ashbourne Grove, East Dulwich, S.E. 
The speciality which formed the chief at­
traction of that stand was certainly one of 
the ~reatest utility, and may be briefly 
descnbed as follows :-It consisted of a 
patent whereby the headpiece generally 
used in connection with V enetian blinds is 
rendered unnecessary, being substituted by 
fittings which, when fixed, enable the blind 
to be removed and replaced in a few 
seconds, no side cords being necessary for 
alterin~ the position of the laths. This is 
a contnvance which would greatly facilitate 
all such operations as spring cleaning, and 
would bring joy to the heart of the cleanly 
housewife . 

Among the most attractive as well as the 
most sanitary of modern methods of decora­
tion, the utilisation of glazed tiles takes a 
first place. When we say modern methods, 
it is, of course, in reference to the recent 
revival of the art of tile making ; for, it is 
needless to say, tiles were among the first 
materials employed by the decorative artists 
of earliest ages. Reference . to the existing 
records and ruins of Pompeii, the Alhambra, 
Granada, and other such spots, fully estab­
lishes their antique pedigree: and as anti­
quity is, in society, generally considered to 
be synonymous with respectability, no fur­
ther argument on their behalf is necessary. 

Messrs. E. Smith & Company, Coal­
ville, Leicester, have done much to imbue 
the manufacture of modern tiles with real 
artistic feeling, and their display was well 
worth seeing and studying. Whereas, not 
so very long ago, it was considered a bold 
innovation to introduce tiles into a fireplace, 
now we get them in furniture of all sorts, 
from wa.sh-stands to flower-stands; and their 
introduction constitutes a pleasing departure 
from old methods, forming, as they do, 
such a pleasant contrast with the various 
woods with which they are brought into 
connection. 

The greater scope thus given to tile manu­
facturers has led to the production of designs, 
colourings, and forms, whose name is legion; 
and to attempt to describe such a collection 
as was shown by Messrs. Smith, would be 
almost as futile as attemptin~ to po'urtray a 
flower garden by mere descnption. Suffice 
it to say that terra-cotta., floor tiles, wall 
tiles, mosaic, hearth tiles, and decorative 
faience, were fully represented in their most 
modern developments. 

Mr. H. J. Rust, 353, Battersea Par~ Road, 
S.W., showed examples of his mosaic work, 
and those whose fancy incline.s· in the <!irec­
tion of that eminently durable and most 
antique method of decoration would do 
well to get particulars of his productions. 
Thei:e is, of course, mosaic and mosaic, hut 
that of the maker in question bears the 
stamp ·of good workmanship, and has a 
peculiarly fin,e surface. 

It wol.Ila be possiblet ,of course, to fill 
pages with even briet remarks on the 
many useful and l>eautiful objects that 
met the eye in every part of the Exhibi­
tion ; but to do this would,be no~ only un­
~ec618acy, but wearisomei8-the reader. We 
shall ·only encroach on 1hi1dJatience for a 
limited space in. anothe~Diber, and. ~en 
bring our " Notes " to • cld88.•· 

~ (To be~)' · 
' ' 

-
• 
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O(trY..d'.tr .AJ !.. ~ 

Thompson's Improved Address Holde:-. 

39.-Tuo:lO'so:;' :S L\ll'aon:D ADoru:ss H oLDER. 
ADDRESS hold~rs for portmanteaus, etc., and for 
the names of seat holders in t hurch. made in 1 

brass for the most part, are common enoug~, but 1 

the principle has only just now been applied to ' 
business purpos.:s in lli. Thompson's ·• Im­
pro'l"ed Address H older," an illusnution of "·hich 
is gi"~"en in this page. BetwfCn the address 
holders to which allusion has j~-t b .. -en mad~: 
nnd lli. Thompson':> in'l"ention there is just this 
difference : that in the formc·r the addn·ss rord 
that is inserted ma,· be ";thdm"-n b• merelY 
sliding it out th.rouih the sp:tce left for 'its intro. 
duction between the frame and the "·ood tg 
which the fram e is at tached. and may e,·en elip Fin~bu.n·. London . .E.C. It differs from Btlmes' 
out if the framll could be pl.\ced in a position usual form of l..olthe in being fitted with the 
con'l"enient for its escape; but in the latter, the foot treadle instead of the !>eat for the turn er 
tard, when once introduced, is so safely and and cranked axle, by which the lathe is dri'l"en 
s.:-curely retained that it ronnot possibly fall out by the action of the legs in the S3.me man­
or work out. The frame, or address holder itself, ner as a bicycle or tricycle. 'i\ith re-gard to 
is made of malleable cast iron neat ly japanned, dime-nsions, it is a 51-in. centre lathe. and 3i in. 
and is pierced -with four holes countersunk, for O'l"er the tool carriage. and is just 34 in. from 
the introduction of scre ws. b,· whk h it ma• be centre to centre. As may be judged from the 
fixed to crates, boxes, cases. etc., for the tTans- illustration, the lathe is substantially built. and 
mission of goods and to the e-nds of barrels, to this it may be add.:d, that it is thoroughly 
casks, etc. Ii used for hampers the address well made in e"er~· particul:t.r. The he-:\<ktock 
holder must be screwed on to a piece of bo:nd, has a hollow steel spindle that will take a -fa-in. 
and the wood, in its turn, be tied to the hamper. , rod through its entire length. The 1oxes are 
W'hen the frame is fixed, it -will be found that accurately fitted to the spindle, "With pro,ision to 
its outer edge rests on the board, -while t h£:re is a keep them true and t..'lkc up wear. The poppH, 
sp:1ce of about 1

1- inch betw~-en the board and ' or •· tail stock," as our A merimn cousins Etyle it, 
t he inner eJg~. The corners of one side of the can be readily s~:t at any dr sirro point, or lie 
card on whi..:h the address is 'I'I"Titte n are intro. remo"ro altogether from the lathe bro at 
duced, under the nicks, A. ·' • in the fra me, and the pl~ure, thus le:\\·ing the lathe frc,e for face· 
card is pusbc'<i oa until it has been pa.s..~ entirely plate -work c•r chuck work. It can al.;o be set 
under three sidC's of the frame. The edge that re- e'"en for turning tapers. The Epindles of both 
mains unco'l"ered may then be e:tsily pa...'\Sed under headstock and poppet are of steel. with tapcr 
the fourth side. if the card be long enough. A boles for the reception of the centres that are 
scmi-cirtular indentation "Will be noticed at B. at positi'l"ely true ; more<n·er. the poppet centre is 
which the card may be pushed forwartl ~<>ain, ,:elf-dis'!hargin£:". The tool carriage, which, a it 
and raised by the nail if it be desired to vdth- • may be seen, i:; gibbed to t he bed, is a mod£-1 of 
draw it. The advant.'ll!CS 
of the address holder 
a re : the securi t ,. of the 
address card, the ease 
and rapidity with which 
it can be introduced 
when once the frame h3S 
been screwed on, and the 
presen·arion of barrels, 
boxes, etc., from injury 
by nails or tacks, to say 
nothing of its cheapness, 
du~bility, and utility. 
A smgle sample "Will be 
sent to any part of the 
United Kingdom, post 
f ree, for fi'"e stamps, by 
the agents for its sale, 
Messrs. W . and .A. 
J arrie, general iron­
mongers, 200, Parlia­
mentary Road, Glasgo-w. 
Net prices, carriage paid, 
are: 4!1. 3d. per dozen , 
.£1 2s. 6d. per half gross, 
and £1 1 i s. 6d. per gross. 

40. - BAR..'""ES' SCREW· 

Ct 1 1 tso FooT LA THE, 
No. 5, WITH F ooT 
T lU!ADLE. 

The a.ocompanying cut 
gi,·cs a graphic repre-
sentation of Barn.es' 

con'"enience and accurac~·, 11nd is such that the 
tool can be set to the work in ony position, or at 
rtny angle desired, and also to 1or~: a ta~r hole 
or turn a hall. ..lll the works are EE-t urely pro­
t .. o:tNl from chips nnd dirt, which has the 
d<:Si ra ble e-ffect of instuing long wear aml 
duraLility to the most costly and ,·ita! parts of 
the l:lthe. Thll gearing that is furnish e-d with 
tbt latbi: can Le combined to tut st:rews from 
i to ·Hi rcr int h. As a ~crew·cutting lathe, the 
noak , r claims that it i~ complete:. All the 
c,·ar.n!! is tut frc.m solid metal in the best - -uud>inery 1.-nown for gr:ar cuttin.z, and is as 
true- as pc.ssible, and works n~i..*l!:5sl~-. The 
, nt ire wt"i!!ht oi the hthe is 3 cwt. 29lbs. ; its 
t ·rice £2:! 10s.: a se-t of ei/!,'ht tools for metal is 
HIJ ·plie-d for 1:2s. It is uao~es..<;;.ry to enter 
furthe-r into de:tails of construct ion, for these are 
H·lf-ende-ot from the illuHr.ttion. 

il.-\'ln;o~:R·s B.>....,JOs A.."D BA~Jo Frrrr:;os. 

llr. J. G. '\incler , llaker and Tencher of the 
Banjo. 16, Je!lreys Street , Camden T o"·n, L<>n­
don. :s-."-·• has asked me to call attentic.n to his 
brackets for pulling banjo '\'"Cllums tight. and has 
s.:·nt me a spec·imen of them, and a photograph of 
his ·' Sp('cial Banjos,, . which, as far as I can 
judge from the photograph itself, appear to be 
niceh· made and well finished. T he brttcket H:nt 
is certainly well made, as the ecrews on the 
thread5 aud nuts are dr:C'ply cut, ana there is no 
f<:ar of the sere"· threads slipping. It is oi the 
l!e~t pat tern, and is heavily nickel-plated. Tht:se 
are supplied at Gs. 6d. per dozen. but another 
pattt'rn may be had, also plat-ed, at 3s. 6d. per 
dozen , and brass \lmekets at 3~. per dozen. I 
mention lli. " -inder's specialities " ·ith plea•ure, 
as I ha'"e reason to belie'l"e that a great many 
workmen like to lu'\'"e a turn at the banjo in 
l"'isure baU hour<~, and e,·en make instruments 
for their own use. It is not alwa,·s an easv 
m:\tter to get fittings in Fmall tO\\'llS and out-Of· 
the-way places, but appli~ation to )lr. Winder 

wtll soon put an end to 
anY difficultY that ma ,· 
c..xisL • • 

42.-P on:n T~:cH~ICAL 
GnoE, ETC., FOR THE 

Brn.or:\G liuDES. 

) l es..-rs. Crosb• , Lock-

Screw - Cutting F oot 
Lathe, No. 5, 'llrith 
the ordinary treadl~ 
as fonnd in English 
lathes. It is an Ameri­
can lathe, and is sup­
plied by, and may be 
seen at the warehouse of, 
:U:eam~. Charles Churchill 
& Co, 1 Amerii.:&D. lm • 
porters of ~oola and ma­
chinery, 21, Cross Street, 

• 
Bamea' Screw.cutuug Foot Lathe, No. ts, with Foot T!'eacUe. 

wood, & Co., i, -~tation­
ers' Hall Court, L<>ndon, 
E.C .. ha'l"e recently pro­
duced the fifth edition 
of lli. A. C. Beaton·s 
"Poc k et T ec hni ca l 
Guide, :lleasurer, and 
Estilru\tor for Builders 
IUld SuneYers." This 
handy little book, w hich 
may be stowed away in 
the -waistcoat pocket, 
contains tech.Rical direc­
tions for measuring -work 
in all the building 
trndes. "With a treatise on 
the measurement of tim­
ber, complete Epecifica­
tions for houses, roads, 
and drains, and an easy 
method of estimating 
the '1U'iou.s parts of a 
building collccti"ely. It 
has been caref ully re­
'rised, and prices ·stated 
according to the preset~t 
value of materials and 
labour. It m:w be said 
to be a multr11n in parro 
rade mt't'IIIH. not onh· for 
those for -whom it iS spe­
cially intended, but for 
all house owners and 
those who are interested 
in house property. The 
informa!ion given is 
briefly put , and n either 
words nor space are 
wasted.-THE EDITOR. 

• 

• 
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SHOP: 
A COR.'\&R FOR T HOSE WHO W ..L.'\"T TO T .u.E: I T. 

• . • •• ll ( .mtMwnirotion.J ~~till ~ ~/tdgtd, but .Anstl'trl 

''"' "''' ~ qitvn 1\l quuticlis wllicll do not btar "" >Ub­
i«ts lih• t)blrly OOIIIt 1citllin &ht ICl)j>f 0/ lllt Jlfaga:int. 

I.-LETTERS FROll CORRESPONDENTS. 

A First Attempt. - K.lLDO:-fAN \'!'rites:-" In 
to-day·:S issue of \YoRE: I obser\"e you reply to $. 
(Edinburgh) with reference to detlnitions, and I 
think both he and also R. S. C. (Lud.!l desert"ed 
each shar~r replies even than those vou ga t"e them. 
\." ou tell ::;. that • those who read '\V oRE: are cer­
tainly supposed to know the uses or lathes and 
tools.' It that is so, air, then I must apologise Cor 
ha,·ing dared to become a subscriber. for I n e\"er 
handled a tool in my liCe. Stay : yes I did. When 
a '~'err little boy I used to watch for hours an old 
j oiner at work, and one day, while the old man w M 
outside arranging his little store of wood, I thought 
I would try my hand with a plane.. I proceedPd to 
pia~ the b~nch ! Rip ! went the Iron o,·er manr 
an Qlote d nail. and when I looked at the edge its 
serrated condition told even mr childish brain that 
there would be a row. Steahog softly out, I dis· 
appeared, and Cor months after wards the sight of 
the white apron and broad bonnet or old • Tirly ' 
sent me flying up the nearest cross street with 
winged speed. 1'hat was my ayprenticeship. Mr 
n ext \'enture in the mechanica arts was when a 
junior t elegraphist. Left alone on night duty, I 
proceeded to · take down ' an ordinary singh~ 
w ound galvanometer, so as to explore its construc­
tion. ami [shall never forget the fear and trembling 
wilh wuich I awaited the arri t'al of the superin­
t endent nel:t morning. But this by the Wtl)'. 

Galvanometers a nd more complicated pieces ot 
appnratu:J have been im·estigated since then. Dut 
I want to tell you what WoRK: has done for me. 
Lend me your ear, sir-softly- rm beginning to 
bulla mv n est. W ell. No. :! brought with it 1\Ir. 
.\.damson's o,·ermaotel. She a pprot"ed of it. My 
laudJady':J h usband. a working carpenter, has a 
bench and n few tools-the greater part are a t his 
employer's yard, where the men ha,·e to pro>ide 
thetr own kit. I bought a tenon saw, a square 
t9 in.}. o. chisel 0 in.). and a claw hammer. There 
were t"·o planes (well worn} and a gauge on the 
bench. Having in>Psted 4s. 6d. in nice clean yellow 
pine. with m1my mi.;gil' ings I started. Bemg on 
nigbt duty, I had the greater part of the day to 
mt"sclf. I wrought slowJ.r and carefully. In .\lr. 
.\..)am~on's dra.wings and ins truc.tions the s heh·es 
and tops are Simply held by na.tl;!. I was more 
ambitious. I cut the shel>cs t in. longer. and at 
e ach end cut out a piece thus (excuse freehand !) :-

A ~ 
BACK 

• . ~ 
I 
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D o' 
I mndo a groo>e in the upri~hts i in. deep, r unning 
from the bauk to within 1 m. of the front. so that 
the sheh·es are not dependent on the nails to sup­
port any weight placed on them. (B. c. and n', c',= 
~In. : c. D, a nd c', D'.=l in.) Knowing that the tops 
would be hidden by the moulding, I thought I 
would venture on dot"etailiog I I succeeded- in 
near I)' splitting one or my uprights !-and they fit 
~:f,htly enough, thou~h. perhaps, they are not beau-
. ul. T he result is tht\t my overmnntel will stnnd 

t he proverbial three rcmo>es. Another depa r ture 
trom the design Is in the panPls of the doors. I got 
the ' tip ' in the same No. (2), in the pa per on • Deco­
rative \Vork tor Panels.' .My panels are or zinc. 
a nd will be prepared as there directed: when 
ready ~m~bodl/ will paint a floral design on them, 
probably a bunch of ' lilies of the valley ' in the 
centre. Now, sir , being a Yery tyro, it must not bo 
t~upposed t hat I escaped a mistake or t wo. E:tprri­
~~~tiG cloctt . and sometimes doe3 it (ahem !) with 
a vcn_geance.. My m ist3kes ha\' e thus far been 
knocking t wo corners ofl' the feet or the upright:J. 
nnd mak.ing the groove for the shelf 0 11 tM wrong 
11 ide ot thl'l ll'tt.~and middle . uprigh.t ! ~ins con­
cealed by the Crteze, ancl bcstdes being \nth ID the 
lt~Ct.-h&nd cupboard, I did not m a ke a new one. 
There is no w eight on the top shelf. W ith all 
d eference to the deaJgner, 1 have taken the liberty 
o r putting a back or t-in. stu.tr, in order the better 
to protect rny looking.gla.ss. For this purpose I 
have reduced U10 1thdrm1 behind in proportion. 
My back is in t hree portions. and flush with the 
edxea of the uprights. Although not quite finished, 
I fia ve rcot the wont o ver, and I have taken the 
liberty or wr iting you to say that 'WoRK: has been 
of 110me use al ready to one w ho is an entire novice, 
a nd pcr hap:J to encourage those who are equally 
Ignorant of the use of tools wi th my sell. My • kit; 
u you see. hi by no meana extensive-one t-in. 
cllleel doing the whole of the small fittings. I 
inhmdod to ba't'e g iven you a deeorlption of the old 
I~Lhe UA~Ud by the old turner referred to at the 
OO.Cinnlntc of my le tter. It was driven bf a flexible 
pore tlxed to t he ratte n over head, w1th a. rope 
twtiiLed round the object t urned, but I ha ve a lreadr 
tr•pa•ed too much on your time and patience. I 
noc.Joed in the • Teuhnica l Educa tor,' in the papen 
oo the lathe. the writer referred to this old form, 
w hic h he 'belJned ' wu atUJ In u.se ln some parla 
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of the ~ountrr, but which he had ne'l"er seen. I 
have oft~n hnd tops made by old · Tirly,' and I 
know he nsed the snmo lathe for over hult a 
century. Should 11 d e;;cript lon of it be interpsting 
to 11ny of your renders, I sbull be very glad to t ry. 
but. unfortunately, I am no draughtsman, and so 
cannot gi\·e a drnwing of it."-(I a m glud to gi>e 
publicity to your letter. You yourself oer talnlr 
know the uses to which oer tt\in tools a re put, and 
ha,·e given pmctical proof thereof. I meant S. 
(Edinbur·oh l to w1derstand that I saw no necessity 
when 11 hummel' was mentioned to explain that it 
is .. a tool used Cor knocking in nails,'' and occa· 
siona.lly Cor other purposes into which I need not 
enter. You certa inly need not apologisefol' ha vi~ 
become a subscriber to \\'OR~: a nd I hope it will 
e \·er be found week b;. week t.o ~resent fresh 
charms and in.:reu.sed utllit.y to "She ' and "Some­
body .. and yourself. and ull others who have deter­
mined to ~ir and b1.Ud, or rather line their own 
nests. for I dnr&~&y your nest has been alrendy 
built for you. aud you ha>e only the lining to attend 
to. I "ill take care tha' a nice baby's cot is 
described for you when increase and multiplication 
be~in to take place in the nest. as I trust it wilL I 
will not trouble you for a description of old "Tirly's" 
pole lat he. You say you are no draughtsman. but 
at all eTents your diagram of the shelf was intelli­
gible enou~:;h. There is one comfort-you can 
always fall back on .. She " for illustrations to your 
copy wh en rou wTite if you continue to distrust 
your own powers.-ED.J 

Cabi.Det iD Tret Cuttln,.- ARTJST nr ·wooD 
writes:-" I bn,·e the pl11te tssued with Xo. 1 or 
\\"oRE:: it is a \'erygood desigu. I think the pnttor n 
proper tor fret sawing will do >err well for in· 
laying, and !1\ke ll'SS time and care than the pattern 
p roper for inlnring, and best Cor amateurs to try l\1. 
The method of inlay ins sent by l:sLA \", and put in 
·Shop' in Ko. 6 of \\ ORK, is the one I use Cor 
inlaid panels or all kinds; tho white holly and 
ebony shouiJ. be the thickness of saw-cut ,·eneer. 
\\' hen the holly is in the ebony the wnsto piece or 
holly should be taken olf and placed 11t the buck, 
then a piece or paper glued O\'er the front, and U1e 
two >eneers pressed between two le>el boards. 
\\'hen dry the waste 't"eneer is taken oft' with a 
l..llife: the inlaid l'eneer should be placed paper 
side down on a level board, and scraped with a tine 
toothing plane: now a piece of i ·in. mahogany 
should be planed Je,·el on one side and then toothed. 
This should be sized with thin glue size and let 
dry before the inlt\id veneer is glued on : the paper 
on the front side or the ,·eneer m11y be scraped olf 
with the toot.hin~ plane: the natu ral veins of 
foliage can be put m by the aid or n grainl'r. \\'hen 
white w ood is used for inl<!y it is important that 
flake whi te be mixed with the glue to pre\"ent it 
staining tbe wood: the glue sh ould not be made 
in an iron kettlo-iron will stain all light w oods; 
it will be best to mitre a strip of l·in. boxwood 
round the edge or the doors to prevent the veneer 
from being split off when closing the door. If the 
end grain of wood that is to be veneered on shows 
a nr eurTed marks it is important to know the 
right side to Yeneer. For example. supposing tbe 
IUUle:red cut to represent the :~ection ot a piece of 
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wood to be 't"eneered. >eneer on the side lettered A. 
To inlay on the method of Mr . J. \\'. Gleeson­
\\'hite take four veneers. say, t wo or dat·k rose­
w ood and two or satin wood; cut square t hrough 
all four at once; glue the ground veneen on piece 
or paper : now dip the c ut-out pieces in warm 
water to expand them, and the~ fit the ground 
Yeoeer, and make a good joint. This plan should 
n?L be. u~ed for a design baYing so many small 
pteces m tt." 

0.- Q UESTJONS A NSWERED BY EDITOR .AN D S TAFF. 

To R epair H armonium B ellows. eto.­
" 'ooDY&"'i.-To prevl'nt a harmonium from getting 
out of order . it Should be kept in a place tba t is 
free trom darup, and not sn~ect to sudden oh&nges 
ot temperat ure. Moths do a deal of damage some­
times by destroying the cloth and felt of the a ction . 
It there are signs of 11ny, two or three small linen 
bags should be made, a.nd a piece of camphor 
abOnt the slzo or a w alnut. put into each. These 
can be fas tened by a couple or tacks to the inside 
or the reed pan (which m11y be opened by undoing 
the two hooks at the back or the keys). The 
jerking of the wind, ":hen pl~ying sottly. is m ost 
likely caused by the sptral sprmg under the reaer­
'\"Oir being too strong; a weaker one would, p robably 
impro,·e it. Should this not be the case un screw 
the covered ba ck, and fill the bellows wltb wind. 
It there is a sound of wind escaping exam ine the 
reservoir and wind trunks for any eig'ns of breakage 
In the leather. By passing a ligh ted paper care­
fully along where tho esca pe is likely to be, it wlll 
more easily bo discovered, aa the ftame w lll be 
blown out when it comes to lt. When the hole 
la found, g lue a piece of leather over it ; a piece of 
old k id glove w ill do Jt the appearance is not 
studied. Should the escape be lii the tront of the 
reservoi r, lt will be necessary to take the bellows 
out or the CMe in order to get at I\. But before 
doing this it wlil be better to m ake 1t1re that the 
leak Ls in the bellows, and not, u la ofteb \lie oue, 
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w here the reed pan shut.a down on tho wad. To 
pro,·e this. unhook t he action at tho buck. nnd lift 
1t o>er. Take out the spiral spr ing from under 
the reservoir. and lay some paper over t he h ole in 
the top board o.r t he rescrvotr; prcas this down 
tight by means of a book or flat pteco ot 001\rd, so 
that no wind can esca pe: then get some ono to 
push up the reservoir, a nd 11 the escapo of wind i;! 
n ot heard, the leak must be looked tor rounu tho 
wad. This may son1etlmea be cured by giving a 
t u rn to the screw eyes which lite hooks f!Uihm 
into, or bf. pinch ing up the wad, so as to aoftl'n it. 
I t is J>OS:Slble that the bellows has dropped a little: 
it thLS is so, by unbooking and litt mg over tho 
action, the bellows will be found to be loose. To 
rentedy this turn the instrument upsldo down, and 
dri>e a small w edge u nder each end of t he sup­
por ts. \." ou might got a larger hollows in it thl'r e 
1s suftlclent room. but t he present one will, no 
doubt, be found large enough it it is rnndo wimt 
tight. I t is not possible to give any general hints 
on how to construct a harmonium within tho limit;! 
of this answ er.-G. N. 

P laater Caat from C1a,y llodel.- 1\foULDER 
(Limt'house).-This must be made by tho waste· 
mouldilltf process. Colour the water for iuncr 
m ould wtth a few drops of, ink. and mix fine plaster 
to the thickness or cream. ' Vith t his co,·cr the 
model to i in. When hardened, brush cl11y water 
as thick as duck ~1 over it, then lay on outer 
mould, say t in. thtok, ot coarse plaster, cmbcddint; 
iron bars in its outer surface. it the model is large. 
to gi>e stre~. U the model is in the "round .. 
the m ould w1ll have to be m ade in two (or more) 
pieces , to do w h ich attach a strip of cltlf edgcwiso 
against the model. where the dividing ltne is to b''· 
to form the limit of the first piece or mould. Cast 
tltis, then remo'\"e the strip of clay. nnd brush cltl)' 
water along the edge or the plaster. Aftl'r t hi~ 
cast the second piece; the clay water \\ill pre,·ent 
the pieces sticking together. R cruo,·e the cluy of 
the model, w ell w ash the mould with soap and 
water, and the sooner it is filled the hrtter. Mix 
fino plaster \\ith plain water for tills, po1tr in. u.nd 
ruo>e mould a bout to spread it equally. Hepeat U1is 
till the cast is thick enough: coarso plaster may be 
used for backing up. When the cast is set the 
ou~r mould ntay be broken o1f by o. few strokes of 
the mallet and a blunt chisel : the clay water '\\ill 
make it separat e trom the inner ono. 'fho inner 
n1ould being of a grey colo1tr trom tho ink will 
easily be distinguished trom both outer mould and 
cast, and must be broken oft' m ore slowly and care­
tully. The thorough saturation which tho mould 
has had in cleaning will pre>ent the cnst from stick­
ing too closely to it.- M. M. 

:&leotrto Lam p for Bnnun Batte.ry.- G . .K.­
The small glow lamps used to obhlin an electric 
light from cur rent supplied by th e Duusen buttery 
cannot be m ad e by an amateur. T he glllSS bulb 
containing the carbon filantent is blown br ex­
perienced workm en i. the filament Ls inserted in the 
bulb, all the air is exoausted trom this by means of 
a special air pump1 and w hilst thus exhausted the 
neck of the bulb Ill fused around the wires con­
nected to the carbon fl.lament. Such lamps nre 
sold at 58. each by all vendors or clectrknl mstru­
me~ts. See ~~!ies to other correspoudent:J on this 
sul:Uect.- G. E. B. 

CoDDeotln« Eleotrlo Bell to Clock. etc.­
R. M. D.-Use No. 20 ootton-co>ercd copper wire 
for the lines. Carry a wire trom the bell to the 
clock, &nd connect it to the works. or met3l frame 
of the works. Fix a bit of platinum \\i.re to the 
1cooa frame of the clock dose to the dial, so that it 
can be bent in to toucll the hour hand a t t he hour 
when you '\\ish t o r ise. Th e mi.nuto hand ntnst 
clear thLs wire. Conn ect this wiro to a lino 
wire leading to the battery : then trom tho other 
terminal of the battery lead a \\ire to the bell. 
Use t wo Leclanche or t wo Gassner cells: these 
are best for electrio bells. Ran~ a separntc lino 
trom the battery to the door . and tron1 the door 
back to the bell, then from this back to bottery. 
You will n eed a contact trigger to the door if ron 
wish the bell to only ring wnen the door is opened. 
This will cost Ss. 6d. If sou can wait until un· 
articles on Electric A..larlllllS are published. r ou 
will learn exactly how to do the job. a.nd will bo 
guided by illustrations. Space cannot be gi>en 
here in "Sbo(l" to tully e'Xlllain h ow to do it. but I 
h ope to show m m.r_ articles h ow to mako an electric 
a1a.ru.m cJ.ock.- G. E. B. 

Jlapeto.Eleotrto MaoJlfn e.- H. C.- The two 
inside ends of the coils must be connected together. 
One of the outside ends is sold ered to the spindle 
which carries th'e bobbins. The other outside end 
is soldered to the insulated brass collar outside the 
bobbins, which forms part of the commutator. It 
this ll&l'i ia-n~ insulated from the bobbins and the 
spindle by a oollar and plug ot ebonite or bo~wood, 
no current 'Will be oOtaiiled from the machine. 
Other causes of failure are badly sha ped &nd fLxed 
commutator, allowing no bnNLk at all o.r n break a t 
the wroQg time. The commutator should break 
contact wH.b the spring just as the ends of the 
bobbins are passing the poles of the magnet. The 
spring may be too strong or too weak, t he magne' 
ma;y be weak. or there may be Peveral other causes 
ot fall~ ~e cannot 8&7 without seeing and 
testing the machine. :U you do n ot aucoee~1;:;rite ~ and tell ua how 7qu made the ma · e.­
G. E . B. 

CnaWeam. Pabl"•c.- C. Q . (Lo..,.,. E rl­
tROftfcm).-U C. G. S. w1ll !ook caretu.lly on page 
61 be w1ll bel lai8 qu..UOil alread7 anawwed. I n 
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the second paragraph from top I have so.id, "All 
this is to be painted in the transparent photo." 
Need I say again that the photo is pasted to the 
concave side of the first glassl The first painting 
is made on the transparent paper. then the second 
glass is placed in the concave of the first, and the 
1·emaining pointing is worked on the concave side 
ot this.-0. B. 

Sal e and Exchauge Column.-BERNHAIU>.-If 
.you look at the last page but two in each number 
of VroRK, you ~·ill find that space has been reserved 
for special advertisements at the foot of the third 
column. I agree with you that it is very desirable 
that o. "Sale and Exchanfe" department should be 
stm-ted in WORK, and i it is found that readers 
have a disposition to support such a department­
ant! thi!l disposition must be evinced br. Ietters and 
ndYertisements sent for insertion -1t would be 
started and developed to the very utmost. .At 
1 ' r~sent, however, such advertisements must find a 
)Jlace in the page and column indicated. until their 
numbers render it necessary to give them a place 
by themseh·es. and to classify them as (I) "l<,or 
Pm·chose;" (2) "For Sale," and (3) "For Ex­
change." 

Solderiue;.-F. D.-Instructions on the art of 
!'olderios- will be given in these columns at some 
ful ure wme. The subject is far too large to be 
propedy dcnlt with in "Sbop ; " but if you will 
kindly syecify the class of work ;rou wish to solder, 
we shal have much pleasure m instt·ucting you 
bow to do it.-G . .1!:. B. 

Barometer.-F. B.-I may say that some two 
or three methods are adopted for exhausting 
barometer tubes of air and filling them witl1 mer­
curv. The most simple is as given here. Get so•ue 
pw:e mercury, place in a clean Florence flask, and 
warm up on a sand bath. Clean the barometer 
tu be with a strip of split cane and a bit of wash­
leather. Warm the tube gently near the fiame of a 
spirit lamp until it is hot enough all over to be 
handled without scalding the hand. Then pour the 
warm mercury into the warm tube in a very floe, thin 
stream from a lipped vessel through a thin-necked 
glass funnel. 'When the tube has been filled with 
mercury, clo!'e the open end with a gloved thumb 
and shake the mercury up and down the tube 
until all nir bubbles have been expelled, and the 
clear, bright column of mercury str ikes the closed 
cud with a sharp click, thus denoting that there is 
a perfect vacuum at that end. Warm the tube by 
holding its closed end dose to, but not in. the flame 
of tbe spirit. lamp, and tul'Ding it round and round 
in the hands, gradually warming it all along until 
the open end is reached, then back again until bot 
enough. Unless tllese precautions are taken the 
tube will be liable to crack. Tubes wlll also crack 
if cleaned with a wi1·e brush or mop. The mercury 
must be quite pure. By another method the tube 
is fu•st filled with warm mercury, then heated 
inch bf iuch, beginning at the closed end, until 
the bo11iog mereurr has expelled all the air. This 
is suid to be a n sky method for the amateur. 
.Another plan is to warm the tube and invert ·it 
mouth downwards in o. trough tilled with mercury. 
.A small quantity of the metal ascends as the tube 
cools. 'l'he tube is again heated whilst still inverted 
and. the open~tion is x~reated. a_gain and ago.in 
unt1l the tube 1s full. remamtng traces of air 
bubllles are shaken out, as in the method first de­
scribed.-G. lC • .B. 

Litho Retrausfers from Stone.- J. D. (Perth). 
-'.L'uke Scotch transfer paper, and damp the back 
w!th tJ.sponge. Let it lie fora minute or two when it 
wtll be rendy to take an impression from the stone 
'Yith<?ut ~ti~king sutfi~iently to break t he composi­
tion m hftmg. Roll m the work with retransfer 
ink (stone to stone), which is sold by dealers in litho 
sundries, fan the stone till it becomes quite dry 
and then pull the impression on the previously 
damped paper. It will be found to adhere firmly 
to the stone. and ~ust, ther.efore, be peelecl otf 
slowly. It !lone w1th care, Impressions from the 
retran.sf~r w1ll compare favourably with those from 
the ortgmal. 
Sh~e~ Metal Work1Dg,-J. F . (Elqin).-Wood 

workmg nuturally has had a preponderance at first, 
because where one man can be found who is com­
peten~ and willing to write on metal workillg of 
any kmd •. there ar~ at least a score who can write 
-llf!d wr~te ell'ecttv:ely-~?n wood working. Many 
subJects .m connection. wtth metal. working are in 
prepara~on~ and even m course of 188Ue, as you will 
have noticea.. Arrangements have been made for 
papers on sheet metal working, and these will soon 
be commenced. 
Picture-~am.e Maktug.- .A..smloRB.-1 am 

glad th~t the mstructions to which you a.Uude w ere 
of se:rVlce ~ you. A paper or two on the mode of 
making ordinary picture frames from mouldings will 
be given for the information of yolll'Selt and others 
who are interested in this suQject. The article on 
" Frames a la Mode" was a paper on art in picture 
frames, and not a practical paper on frame making . . 

Bogus Advertlaementa.- It would have been 
better for your friend's wi!eto have purchaaed'the• 
necessary tools and materials and liave obtained 
some instruction 1n the art to which you refer in 
your letter before she comme.nced operations. It 
is not wise to trust to such advertisements as you 
mention. There is no royal road to wealth ; and 
persons who trust to st>eclous promises-far too 
specious, in trnth, to aft'ord any hope of fulfilment-

. must e~ect to lose their money. I do n ot aee how· 
I could 'bell the eat" in the matter as you 11ug- . 
1eat. fo.pers on the work.bcnoh will. be given. 

\ 
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SHOP, TRADE NOTES, ETC. 

Instruction in holding saws, files, chisels, etc., is, I 
think, scarcely needed. 

Litho Brouze Blue.- .A LITHOGRAPHER (We..~t 
Bromwich).-'l'he introduction of a little tallow into 
the ink would, most probably, have overcome the 
difficulty. 

Litho Machine Transfer.-.A. C. (New Barnet). 
-'l'hefault, no doubt. lays with your h·ansferpaper. 
Pt·ocw·e Sco.tch transfer po.per; s.Jightly damp 
same by placmg between damp blotting paper and 
warm stone betore laying down transfer upon it.­
J . F. W. 

Torung Bath for Black Toues.-.A. P . (Stock­
port).-'l'he following tomng bath will (;:ive good 
black tones, but it must not be used unt.ll at least 
twenty-four hours after mixin_g :-Chloride of gold, 
1 gru.in; acetate of soda,30 grams; water (distilled)~ 
lO·oWJces. .Another good one, which must be usea 
half an hour after mLxing, is-Chloride of gold., 
1 grain ; born.x, 30 grains · distilled water (hot), 
10 ounces. 'fo obt.a.in the best results, the paper 
should be sensitised by the operator.- '£. C. H. 

RepairiDg Jewellery.- J. ' V. (Manchester).­
There are two ways of repairin~ jewellery, soft 
soldering and hard soldering. Soft soldering is the 
method employed when the article to be repaired 
will not stand the beat necessary for bard solder­
ing, such as enamelled articles and rings when 
broken at the shoulder, and when it is not ad­
visable to take out the stones with which the ling 
is set. The tools and materials for soft soldering 
o.re ve!Y simple : a blowpipe~ some )Jiowpipe solder, 
soldermg tltud, smn.Il file, patr of pliers, and shears. 
To mend a ring broken at the shoulde.l· with soft 
solder, cut a plate from thi;n gold plating or metal 
the s1ze and shape to fit mcoly o'•er pa.rt or all of 
the inside of head and part of shank; tin one side of 
it, by spreading over 1t a drop of solderi~ fluid, 
and then workmg in the gas till a small plece o.f 
solder laid on it melts and spreads all o>er. 'fin the 
portions of the ring that the pln.te is to cover in 
the same way, using the flame from blo'wpipe very 
cautiously; wipe ort' any superfluous solder from 
plate and ring, then o.djust the plate inside in the 
required position hold it there wlllt the pliers, and 
gently warm with blo"'])ipe flame till solcler melts, 
withdraw tlame, and let the ring cool; if any solder 
has run out at edges it must be scraped off with 
point of an old Urree-cornered tllc ; hard soldering 
1s more ditl:icult, nnd wiU be dealt with n ext week. 
All materials, tools, and stones (real and intita.tion) 
for jewellers' use can be bought at King's, 13, St. 
John's Square, Clerkenwell, London. 

Lathe Motive Power.-,VooDMAN (Newca.Stle­
on-Tyne).- You sn.y you hn.ve tried to convert one 
of Jones's sewing machines into a saw bench, to 
do grooving and other similar work, but could not 
get su1Hcient speed, or enough power. and you 
want to know bow to construct a machine to obtain 
po'!"er an.d speed for cutting, grooving. and re· 
bo.tmg1 Without such labour at the treacllc. Your 
error llcs in trying to put work upon alight piece of 
mec).lanism f<?r wlucb it is utterly unsuited. A 
s~wmg machin~ treadle and fly wheel is not de­
wgned for cuttmg wood, therefore it will not 
absorb and give out sufficient power for that pur­
pose. But you can have no simpler piece of 
mechanism for such work as you require than the 
treadle and crank, v.ith fly wheel. The next better 
plan is to get a heavy dri vin~ wheel, and let some 
one else turn that, and so dnve your lathe or saw 
with a belt, just as .turners do in heavy cutting on 
large lathes. It ne1ther of these methods will suit 
you, then power ~ust be obtained fr om an ex­
tra~eous source, usmg a motor, a steam cn1,rine, gas 
engme, or water power. as most convenient. I 
should recommend you to look out for a second-ho.nd 
treadle and fly wheel at the marine store dealers 
and then .rig up a framing to suit. In this way yo~ 
can obtam .aJ?ple power at small cost, and the 
labour of drtvmg a h eavy crank axle and fly wheel, 
supposing tpey are properly pivoted, and the parts 
well fitted, lS comparatively slight.-J. H. 

Coat of a Patent. - B. ID. CHiuh ·Holbo1·n) in 
r eference to r eplY given to G. B. B . (Portsmouth) 
~tes to say, ·: Tlie stamp on ~p,lieation for pro: 
VlBlonal protection is only £1, w · st if the applica­
tion is • complete' the stamp is £4." .Attention has 
been al,ready drawn to the oversight in stating the 
coat of provisional protection to oe £ 1 10s. so there 
will be ~o occasion to insert any further ietters on 
this SUbJect. 

Advertlaemeuta in "Work."-J . E. G. (Leeds). 
- I note your strictures on advertisements in WoRK 
Your s~rations a.re noted, and if at any time it is 
fonnd t they can be adopted, they shall be 
followed. 

ffi.- QUESTIONS SUBMITTED TO CORRESPONDENTS. 
Making a Cyolorn.- BON-.AMIS asks:-"Could 

any reader of WORK in!orm me how to make a 
cyclorn 7" 
Jolne~· Composition. - F . B. (Giurnst1/) 

wrltee :- The other day. I was in a cabinet­
maker's workshop, and noticed, after veneering 
there w.ere & few defects in the joining which were 
immediately 11lled with a composition which was 

· kept hea~d for t he j)urpose. This hardened v ery 
~~cdkly, and, o.fte~ being sand-papered, could not 
uv eteq~d. Bemg an amateur fret worker I 
toob k particulat: notice of this, and I think it would 

e a great assistance to amateurs to know of this 
JJreP&r$tfon. Will any of your readers kindly give 
the recipe in 'Bhop1'' 

[Work-May 25, 1889. 

Trade Notes and Memoranda. 

THE new Calais mail steamer, which has been 
built for the London, Chatbn.m. and Dover Com­
pany, and which will be placed in the service in 
May, has been named the Calais 1Jouv1·es, after 
the twin ship of the same name, now to be with­
drawn from the service. The new vessel is built 
entirely of steel, and is divided into nine watertight 
compartments. It is expected tho.t she will be the 
fastest cross-channel steamer afloat, anri will make 
tile passage easily in an hour. She will be lighted 
with electricity, incandescent lamps between decks, 
and arc lights for embarkation. 

SIR JOHN FOWLER, addressing the students of 
the Crystal Pulace School of Practical Engineering, 
r ece.ntly, told them that Englo.nd was the best place 
in the world for the engineer to learn his profession. 
and to get equipped, wllercsoever his future lllight 
be. By the best equipped men, he meant. not 
nece.ssarily those witb certificates, although these 
were valuable, but those who had the best general 
record. He so.id that India, Canada, .Austra.li11., 
South Africa, and our other colonies and depen­
dencies, oft'ered vast scope for the engineer. 

I T is stated in the Revue Scienti.fique, of Paris, 
that paper ot best quality can be made from the 
stalk or the sugnr cane ; and the writer suggests 
introducil)g the industry into countries where the 
sugar cane is 1 grown, and where, owing to over 
prod~t<:tion of sugal·, the industry is in a languishing 
cond1t10n. 

A L.!.RGE terrestrial globe is being constructed 
for the Paris Exhibition. It will be one·millionlb 
the size of the earth. measuring about 30 metres, or 
n early 100 feet in diameter. A millimetre on its 
surfA.ce will represent a kilometre on the surface of 
the earth. P aris will occupy about ono centimetre. 
and will be a convenient unit for comparison. It 
this globe were revolved on its axis, a point on the 
equator moving at the rate of half a millimetre a 
second would repr esent the diurnal movement of 
the earth. 

A CORRESPONDENT of the America$ :Machinist 
relates his experience of an experimental working 
of steam hamn1ers with compressed air. \Vater 
power was abundant, and tlie idea occurred to 
utilise this in compressing air for operating the 
hnmmer. Compressing apparatus and a storage 
tank were erected, a nd the air brought about 200 
feet through a 2-in. pipe. He says thutthehammers 
w orked betterth.nn with steam, there was no steam 
blowing ort', and no water dripping. 

Tl:IE exhibition of the Turners' Company will be 
held ut the Mansion House in October. '!'he com­
petition will be in band turning of glass, wood aod 
metal. with a special section for amateur turning. 
Particulars can be obtained of Mr. Edgar Sydney, 
4, Hare Cow·t, T emple. 

WORK 
is p11bllshed nt La. Belle StLuvage, Ludgate Hill, LcmrlDn, d 
g o'clnck tt:CT'lJ ll'<d!ltsdu-, ntcmlilly, and 611oulct be obla!nahlteL'<lrJI· 
wl~£re throughout the Uuit<!d liill!ldom un Friclul! <&t tllel<&te.st. 

TERMS OF SUBSCRIPTION. 
S month&, tree by po&t . . la. 8d. 
G IUOO [he, u •. • • • • 3S. 8d. 

12 ruont.bs. ,. • . • • • • os. 6o. 
Postal Order& or Post Oftlce Orders poynble at the General 

Poet Olllce, Louclon, to CAS>! ILL anti CollPA.>; Y, LiU>ited. 
TBRliS J'OR TBB lN SERTlOX Oi' ADYEllTIS.&lll!:NT8 IN EACH 

WJIKKLY l8SOB-
£ e. d. 

One P•ge - - • • 1Z o 0 
Halt Pago - - • - 6 10 · o 
~unrter Pnge - · - • • • • • .S I~ 6 
Eighth of n l'a!'e - - • - 1 11 6 
Ont··Sixt<"entb or a Pnge • • • • • 1 o 0 
In Column, per iucll • 0 10 o 

Prominmt rositi0'11o, or a. urieo of imertion1, 
&!/ epcci<JI IIT'TilllUement. 

Small prepaid Advc•·cisrruente, such as Situation& Wllntetl, 
Excbnnge, etc., Twentr Words or leu, One Shilling, and Ono 
Penny per Word cxtr111t on·r Tweutr. 

••• Ad vertisemenu sbould rcacb the Olllce fourtceo 
day& in lld vance of tbc date ot iuue. 

SALE. 
Block Tin 2 gallon still, cheap for cash, 1 2s •• for dis­

tilling water and flowers.-A- ]ONES, Hillside, Perry Rise, 
Forest Hill. [ t s 

Decorators.-Superior cut Stencils, Corners, Borders, 
Friezes, Vases, Pilasters, Centres, Panc!ls, &c. Sample 
dozen, assorted, 2s.- G. ]ONBS, East Cowes. [2 s 

The Arcundlan Oak Gralner, works seven differ· 
ent figures, ss.-G. ] ONES, Decorator to Her Majesty, 
East Cowes, Isle of Wight. [3 s 

Ba.Djos,- Workers, make your own. Everything sup­
plil=d. l>hoto of Banjos).. -4d. List, stamp.-WINDER, BanJo 
Specialist, 16, J effreys 0:.1., Kentish Town Road, London. 

[,.s 
Brass Door Plate. 9 in. by d in., free, _.s. 6<1-

See Specimens and Testimonials.-GILKES' E NGRAVING 
WoaJ<s, Reading. [sa 

Pattern.a.-xoo Fretwork, roo Repou.sse, 200 Turning, 
300 Stencils, ts. each parcel. Catalogue, 700 Engravings, 
3d.-Cot.I.INS, Summerlay's Place, Bath. (5 s 

Amateur Carpenters. - All kinds of boArds, 
sc.ntlings, IUld quartering for building summer-houses, 
gn:enhouses, etc., c;an be had at HALL's, Barring ton Road, 
Hnxtoo. l8 a 

• 

I 

>· 
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RQ: MELHUISH 8c SONS, 
FETTER LANE, LONDON, ' E.C. 

Prize Medal f'or excellence o~ 

For au Workers en Metals, also ..loiner&, 
Wood Carvers, etc. 

HOLD THE MOST COMPLETE STOCK IN THIS COUNTRY. 

---o---

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

5. 

Our Saws, made from Extra Cast 
Steel, specially for the purpo5e. tern· 
pcred and ground by machinery, 
::acccur:uely tapered from tooth to 
baclc, and from heel to point, will 
work e;a.sy, with least possible "sett." 

OUR FAMOUS 

HAND-SAWS, 
_.L$ ILLUSTRATION, 

16 in. 20 i n . 24 in. 26 In. 
3/6 •1- 419 si· 

DR.\.SS RlCK TENON tlo. 
8 In. 10 In. 12 In. 14 in . 

319 41· -.16 5/3 
All Carring-~ Fru. 

Our 'l.' ools cannot be 
e xcelled. 

See Quality, also Price. 

RD. MElHUISH & SONS, 
85-87 , FETTER LANE, 

LONDON. 

N&w & ENLARGED EDITION, 
pried• .; or;,. clotlt,1 :t. tid. 

PHOTOGRAPHY 
FOR 

AMATEURS : 
A N on-Technical Manual 

· for the Use of all. Hy 
T. C. HEPWORTH, Lee· 
turer to the late R oyal 
P olytechnic Institution. 
JVult 1/lustralitmt. 

" An u ceptionaUy good text· 
book for the beginner."-PMI.,. 
rra/'h re 1\ro~~s. 

" One of the most thorough and 
effici~nt manu:.ls for the non-pro­
fession•! photographer has been 
wntten by ~lr. T. C. Hepworth. 
J t de;lls with eve-rything- whlc:h an 
:un.ueur should know, not from a 
hnty, ~emi·scientific point of view, 
but from a rc>llypractieoble stand· 
pnlut. All the many difficulties 
which amoueurs are likely to en.· 
countc:t. :J.nd the many errors into 
which Ehey are almost C'crt.lin to 
faU, are loreseen and provided 
a.pin.s-t. while uwncrous it•gcnious 
tuntS are given so as to ttl3ke the 
am~tcur·s bbou.rs as easy ;u; pos­
•ible. Mr. Hepworth hos·an tnll• 
mate kno .. lc<ll'e of pbotogr>phic 
science. and hlS book wW be "cJ. 
comed by aD amateurs."- Cnr;Mc. 

Ca.ssdl tt Compa11y. Limiltd, 
Ludz-ate h tll, L111uiDn.. 

New and E1<larg-ed Editio11. 
Pric~ 3s. 6tl. 

COLOUR. By 
A. H. CHURCH, Professor 
of Chemistry ar the Royal 
Academy of Arts. With 
.Si:e Colowred. Plntcs. 

"We may safely say that there 
is no book of the kind which con· 
tJins so much about colour in so 
im;all a comp;ass. or 3114l.l\gf!:S what 
lS known on this difficult subject so 
\I.SefuUy for students ... -Aaadtlll)f. 

Curd/ ~ Ctnn!Jan,r. l.imi.Ud, 
Lud,-at~ Hill , L•ndD~t. 

TO INVENTORS. 
)(you have :ut Idea for an invention PAT &NT lt for a trilling cost.. 

Particulars and Pamphlet free. 
RAYNOR & CASSEL L, P atent Agents. 

,z. CHAN CERY LANE. LONOON. E.C. 

A PURE AND PERFECT ARTICLE FOR 

~eeith, Glums:s, Zs Ereaith. 

TOOTH-POLISH. 
"PURILINE" will Purify and Benutify the Teeth with 

a Penrly Wbit~~ess; Polish the Enamel ; Pr.:vent Tartar ; 
Destroy all hv111g Germs ; and keep the mouth in a 
delicious condition of Comfort, Health, Purity. and 
Fragrance. Non-gritty and Absolutely Pure and Harm· 
less to use. 

Pric~ One Shilling-, ;,. HaNdsome E n11111el Box. 
0/ all C"emists, Perfimters, 6-c. Post/ne by 

Proprietor : A. WUSON, 42Z. Clapham Road. I on don. SW. 

LENSES, SHUTTERS, TRIPODS, &c. 

HUMPHRIES' CAMERAS, 1889. 
THE DRA YTON .-Most compact. 

Every movement best workmanship. H ighly 
fi nished ; low price. Illustr:ued LtSts free . -
W. H . HUMPHRIES, Photographic App:u-atus 
Manufacturer, 116, H igbbury Hill, London, N. 
Factory, 70, Elfort Road, Orayton Park, N . 

ESTABLISHED 186L 

BIR~BECK B.A.:N~~ 
Soutb.o.lnpton B uildin&'&, Oh&naory Lo.no, London. 

THREE per CENT. INTEREST allowed on DE­
P OSITS, repayable on demand. 

TWO per CENT. INTEREST on CURRENT 
ACCOUNTS calculated on the minimum monthly b.Jances, 
when not drawn below £•oo. 

STOCKS, SHARES, and ANNUITIES Purchased 
and Sold. 

HOW TO PURCHASE A HOUSE F OR T WO 
GU INEAS PER MO:-ITH or A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH. with imrncdi~te pos· 

session. Apply at the Office of the BtRKBBCK FREBHOLD LAND 
SOCIETY, a.~ 3bovc. 

The BIRKBECK ALM ANACK, with full particulars, post free 
on applieotion. .FRANC IS RAVENSCROFT. Manager. 

SPECIAL NOTICE. 

In No. 296 of CASSELL'S SATURDAY JOURNAL 
(ptttblishecl on the 29th of JJfay) ttvill be commenced a New and 

• 

Exciting Serial Story, entitled '' The Diamond Button" 
(from the Diar11 of a Lawyer and the Notebook of a Reporter). 
By BARCLAY NORTH. Illustrated by GORDON BROWNE. 

CASSELL & COMPANY, LtMIT.BD, Ltulgatl Hill, Londo11; and all B~lt.stlkn. 

_ASS ELL'S ECHNICAL ANUALS. 
Illustrated throughout with Drawings 

AppUetl Mechanics. By Sir R. S. BALL, LL.D. , F.RS. 
Cloth, 2s. 

Bricklayers, Drawing fur. 3s. 
Bu'lldin(J Construction. 2s. 
Cabinet-makers, Drawing j'or. 3s. 
Carpenters a,nd Joiners, Drawing for. 3s. 6d. 
Gothic 8tonework. JS. 

J Ha,ndrail'lng and Stwircas·lng. 3s. 6d. 
LVnenr 1)rttwing and Projection. The Two Vols. 

in 0ne, JS. 6d. 

and Working Diagrams, bound in. cloth. 

Linear Draw'lnfl and Practical Geometry. 2s. 

Machinists and Engineers, Drawing j01·. 
45· 6d. 

Metal-plate Workers, Drawing for. 3s. 
Model Ih•awing. 3s. 
OrthographicaZ and IsometricaZ Projec-

tion. 2S. 

P 'racticaZ Perspective. 3s. . 
Stonemasons, Drawing for. Cl.oth, 3s. 
Systemattc D 'rawing and Shad!lng. 21. 

CASSELL &: COMPANY, LIMIT&D, Lutfgn/1 Hill, Lo,.a,.; 411tl 1111 B~l:ltlln-t. 

-
• 
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NOTICE TO INVALIDS. M en and women in search of H ealth, 
Strength, and Energy, should know that 

HARNESS' ELECTROPATHIC BELT will strengt hen every n e_rve and :nuscle of the body. 
It is also unquestionably the best known Cure for ~bcu!uauc and 1\Cl'You s 

. .\fTcctious, Live •· and Kidney Disea ses, Ladies' Aihnc nts, &c. 

HARNESS' ELECTROPATHIC BELT 
Assists the D igestion , promotes the Circulation, stimulates the organjc action, and imparts 

NE W LIJ?E anrl VIGO UR to the Debilita t ed Constitution. 

BOOK of T EST/.1/0N/Al.S, Ducripth·.: P.unph!r:l, and Advice, free of chargt! tJn a_bp!ic.JtitJft ftJ 

The MEDICAL BATTERY CO., LTD., 52, Oxford St., London, W. 
Our readers nre in,•i ted to call and personally inspect the Belts before purchasing, HOT£ ONlY ADDRESS AS ABOVE. (Cor11er o./ RathhMe Pt •• u.) 

"~·~ .. ){/ For I nfants and Invalids. 
lll.lt~l( :\'OT }'.\IHX.\.CEO l"~. Rich in Flesh, .Xerre, Drain, 

4 . ~ aiHl Doue Formers. 
~:~ 1 T i~ a fact that farinaceous fOO<ls cannot be d:;::e;ted by Infant>. T hi, i$ 
_ ...!!.<:: ·'....! - tho only food io "hich the starch h:>s bt!en wh<>llr change.! int<> 

soluble subsbn ces, "hie'• can :u once be c<>nverted in the body into llvlng 
blood. 1 hi, remarl .. blc: re.ult IS :>ttaine<l out~ide the body, by imiuoin~ exact!) , m 
t:>e p•no:e;< of m:>nur.~"urc, the natural cor.di:i•>ni of healthy and pe:fect di;.:>tion . 

.MELLIN'S FOOD h:~< been c:xamin:d physiolo;;ically by the hi;;hest )lcdical 
Authorities, :.nd t••ted chemtcall y by the moot distin;;ui>hed An .. !y,t.<, and h:u alwdy> 
'-een da.sed by them A r. lt h;u g:uncd many awards of the hi;:t.eot merit at Puuhc 
"' h'' .. .... ~. 1 unn~. 

:\o FOO<I in the market c:~n <how such 3 v:.st col!cction of foo~:ti-fi,!.: tc<timnni:>l•, :md 
m3ny of the<e :.llude in :m emotional yet since: re manner to the: fact that " MELLlN'S 
FOOD has saved Baby from D eath." 

USED IN ALL CHILDREN'S HOSPITALS. 
Pr,,spc.-:us, Pamph/~( and Sampl~. pos(/ru o" appli:.:fi!Jn :o tire 1n t•ento r 

"'"' ,1/ n llll{ a c ltu•er, 
G. MELLI N, Marlborough Works, Staffot•d St., Peckham, London, S.E. 

WHELPTON'S VEGETABLE PURIFYING PillS 
Are one of those pure Medicine$ which for their extraor· 

Both Pills and Ointment are sold in Boxes. price 
7\d ., l a . H d. , and 2s. 9d., by G. W HELI'ros & 
SoN, J, Cra.ne Court, Fleet !:itreet, London, and :.11 
Med•cine V~ndorsat homeandaLrood. Sent free uy 
Post in the Uuito:d K ingdom for S, 14, or 33 sumps. 

' 

I 
I 

FRETWORK & CARVING. 
H/•hat AwarJ-GtJ!.I Jll.:daljor T~Jols and Patl.:rns. ·' 

MACHINES, DESIGNS, TOOLS, WOOD, MTRRORS, HINGES 
a.nd FITTINGS, VARNISH, &c. 

Fret•\..1W Outih on c.ud. \\lth Jnstruc.w:~ns , -,:.,;I. rrc~. 
S<t oft: be~t C.1n ut~ T.Ji)1

...:, wnh ~x~ood handl:s, r~:ul)' ( .n u~c. pn~e ?"-·• free. 
If r , u "ant \'llnti Oc~al.!ns . .:and are comp~an;: (..;r e~hituul)n, trr \)UI"'t, for .... tu '' 

~e rcCCI\C tc·H mtOIH3t; U.:uJy. 
·~ se~ ou r cmup1etc C:~uht:'.l '!'' 6J P,_f:CS, qu:trt•), ... om;).illln;: t hu lk:at \ lttet y 

o( JC31'.:"H~ )Jul>h~lt..:~ l. free for 6 ... t:mq :.. ~e .l 

HARGER BROS., SETTL E. 

lt:L:NES, 
iiC.:J..Nt~F.·LCTUllETt 01:' 

HIGH-CLASS L ATHES 
f'()R 

SCREW-CUTTING & ORNAMENTAl TURNING, 
TREADLE MILLING MACHINES, HAND 

~;Jj~~~~~~!- PLANING MACHINES, & c. 
-: lngleby Works , Brown Royd, Bradford. 
A CCL'R A CY .\~0 I.I(; IIT Rl'~~l~l. l.UARA~Tri!D. E STABLIS HED 1888, 

• TmRo E on 10:->. Price 7 s. 6d. I 
1 Practical Electricity, A L:J.bor:ttory and Lecture 

Course for First Year Students of Elect ric:~! Er.ginc.:ring, i.l:~>cd nn 
the Practical Definitions of the Electric:tl {.;nits. By l'rof. \\'. E. 
AYRTO:o~, F.R.S., A~soc. ;\lem. I nst. C.E. With numerous I llus-
trations. 

CASSELL & CO:'..! PAl'\Y, LDIITED. · L ud,·,ztr: 1/i!/, /..•11d.nt, 

COL OURS-EXQ UI SITE. SURFACB- LIKE PORCELAI~r. 
Tes timonials from the Queen o r Swede n, the Marchioness of Salisbury, &c. 

I 

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

Made in over lOO Colours. Sold in Tins, 4 }d., ls. 3d., and 2s. 6d. For B aths (to r esist H ot 
Water), ls. 6d. and 3s. P ost free, 7d., ls. 6d., 3s.; ls. 9d. and 3s. 6d. 

READ Y F OR USE. A CHILD CAN APPLY IT. 

SOLD EVER'YVV"'~ERE. 
ASPINALL'S ENAMEL WORKS, LONDON 

Telegrams- EDWARD ASPINA.LL, LONDON. S.E. 
' COLOUR CARDS FREE. 

• PRI~Tii:O A.l>O PUBLISHED BY CA.SS&LL & COMP..t.XY, WlUTED, L A llKLLE S ..t. V\ ' AOE, Lo:soox, KC • 

, 
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