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WORK W -ORLD . 
••• 

A NEW method of soldering aluminium is 
before us. The surfaces to be soldered are _ 
sprinkled ·wit h chloride of silver, and the : 
solder is then n1elted down as usual 

Long-distance telephones are now so re­
liable that St. Petersburg and l\{oscow a-re 
to be brought into communication by this 
meth od. The distance is 409 miles. 

SATURDAY JULY 9 1892. 
' ' 

If -the stones are chosen so as to represent 
the supposed good qualities of the engaging 
parties, son1ebody will have to look up 
Theophrastus, who divides precious stones 
into n1a1e and female orders. The Oriental 
ruby .is said to he male, while the spinel ruby 
is female ; with sapphires the deep blue is 
the male, the pale blue the fe1na.le. These 
and other gems are credited with '\Yonderful 
merits and properties. 

The Gov-ernn1.ent of Holland is considering 
the project-of drainiug the Z uyder Zee. It has 
an ·area of 760 square miles. It is proposed 
to con·struct a dan1 f ron1 the 1nainland on 
·each side of the island of Wieringen, th en 
to divide the enclosed area into four pa rts 
and ·drain them successively. Th e dan1 is 
estimated to cost over three and a half 
millions, and the drainage thirteen 111illions, 
the .titne occupied being thirty-t,vo years. 
The machinery would ·be 1nade in England. 

and Townse nd:'s, 454 ft. alx)\'"E~, groun d, or, 
vvith th e add ition of the iron. er )Wn on top , 
4'""4 f J... rr1 G 1 • "\ 1 , I . . lJ. . 1e ~-ennaus e1:nn1ct1 to nave t1ui 
highest stack in the ,vorL-1, but " ·hen they 
said so they · had not heard of Tovvns end's. 
.l\. notod st eepJe -j a,c.k: i~, lltHV e1nployed to 
point the To,vnseuJ chiD1noy fron 1 ground 
to t op, \vhich he d,)e.s by n1ean s of ropes 
suspen ded from th0 top, on vd1ich is hung a 
"Bos un's chair.~' The sur face to be noi nted .. 
is {\000 squ~1.re yards~ vd1ich it ,vill take 
th ree 1nonths to t~xeeutG, 

* 
The \\~ork of 

... 
t11.e ji_int is exte nsive. 

Dur ing th8 ves,r l S~-J L 142 tons of btrold 
~ .. , I ' 

bullion ,vere 1neJ.tt":~d and -.:-:.:1.st into sovereian 
'--' 

and half -sov ereign ·bars : and 237 t ons of 
'- -· 

silver ,ver e n1eltcd f\w the l 1nperial coinage 
a.nd for n1edaJ.s. 1'Jar1y exnc.rirnents haYe 

<· ... 

been 1na.de in this country and abroad to 
ascertain the \ \78 fiT of cold coin ~ but trials in 

"-' ' 

spe cial apparat us axe no criteri a of ·wear in 

l\ .. tra1nca r whi ch owes its 1notive- _power 
to th e expa nsion of an1n1onia f ron1 the liquid , 
to th e gaseous st ate is nov; being tried ex- · 
peri1n entally in ..:'\Jnerica. It runs eighteen · 
1niles \Vith one char ge of an1n1onia., the ; 
press ur e obtainable being about 150 lb . per 
square inch. Th e spent gas, n1oreover, i. · 
a.bsor bed by ,,.,.ate r, fro1n which it can be ex ... · 
tracted and used over again. The car takes . 
two minu tes to recharge, and is noiseless. 

ordinary us e. It appefU'S th at on the avera ge 
it tak ~s t,venty years to reduce .-1 s1..vrereign 

In two new photographic developers, the to its least current ,,,eight. :\ ne\Y serie~ of 
* • An1idol and Yetol-, the former has c!aiin to alloys of aluni iniu ni and gold is of intere~t 

Chrysoprase jewe llery is one of the latest novelty in tlia.t it -ensrgetically develops the fro1n the intens ity of th e colours, ,vhi ch 
th ings out. This apple-green variety of images on geiatin.()~hroiuide of silver plates varies fron1 yellowish-green to purple. 
ch alcedony inakes up into light, tasteful : -~it~ an :tcid. ~eac~ion_of the solution, while * * 
articles, parti cularly if a few sn1all diamonds - a.n __ al~a~in-e re~tl'on 1~ not only useless but 
and rub ies are added. Not bBing a bright : p~e~udlcial. Th~ Alni~ol acts as a faultl ess A ne, v retort house at the 11ochdale g-as­
stone itself it n eeds th e1n to set it off to : !apid developer -a_s well as a slow one. The works is built on an enti rely ue.V\T sy~t:~111,, 
advanta ge. ' It. is introduced ., doubtless, to 1 M:etol acts _wi~~ -~~ . alkaline c~rbonates. as ,vhich , if it beco111es gcnen11, ' '°'ill do a·way 
su cceed the 1noonstone, " rhich has had .so : a very energeti~ ·ci~u, and q~ick ,vor~ing to a lar ge ext en t ,vit h that vrhit.e s1a very - ­
long a run. Th e n1oonstone ·possess -es how- : -developer . f-0r. gelatino ~ broinide 0.f silver gas stoking by hand. The coal is fed into 
ever, an a1nount of life-a change or play of : plates, :and .. ~!so . w-eaker for chloride and a hopper on the ground . lev el, a.nd pa.sses 
light that is-of wl.1.ich the chrysopra.se has .. ~hloro-bronude plates. between tooth ed rolle rs ,,:hich br 8~1k .it np 
not a vestige. • · * int o s1nall pie ces. It th en falls into a pi t.~ 

* ..,. W.hen stjff boot toes are n1a.de, workin en in which two series of bul~kets, n1ount0d t1t1 
""' dl l .. ~ 1111 ' 1 

. . . . . , bring th~ .stiff-e11.mg over the top of the toe. an en _ ess c 1a1n, n:rvolve. _ 1.cse L, uc~t.'.t~ 
We can yet hold the first position 1n ship- ; This is ,a mistake and one which it ,vould conv ey the coal up\n1rds to a hei ght of a bout 

l)111J<!ing-, or the }Trench (}overnment, which be thought, practic.al inen viould' not con- 35 ft., and disch arge th cn1selves int o anotht ,r 
r~q:~1red a gun -hoat to be bu i~t within f?rty tinae to cornniit. The vainp, cap, and linin g, h opper , which has a slidin g b0tton1. l Tnder 
d~1.) ~, would no~ h_av.e sought out Messrs. '. or even the stiffener itself, niake a very th is is a rai hva.y runn ing the ·who1o k:ngth 
Ya~r owt ? 'ho bu ilt 1t 1n twenty -three days ·! ha;rd. siibsta,,n.ce to press upon the great toe of th e retort hous e\ aJong ,,h1ch runs a 
It :s H:O ft. long, 18 ft. bea1n,, and ·draws , nail .All t!iat is necc3ssary is that it shall carriage capa ble of holdin g enough coal tl) 

18 ·1_n. of _,vat~r. It h~s tw~ decks, '&nd is . ·be as b.igh :as tile last is thick. This pr e- cha rge t,vo r etorts, and haYin g ~ spout at 
~tte d to carry ~eve:3-qu1-ck-fir1ng ~u.ns throw- . vet1ts the 1e&ther froin fallin g into wrinkles th e botto1n r eachin g to the opening of tht.~ 
1ng 8hf'll lnai~.ed with bullets. It 1s propeUed ~all -that is '3isked of a block toe - and saves retor ts helo ,v, so that a 111,1.n ~it the top to 
hy pi~ddl~ -whc cl~ aste~a , and will carry 400 1 d~me N,ature the troubl e of adapting her self loa.d th e car riage, and one at the botto1n to 
troop~.

1 
()n a tri al trip a. speed of nearly to s~rrou.nding circunistances by creatin ('I' open the r etorts, can 1nan:1ge the stoking for 

t en 1n1 es an hou r was attained.. - : &ll :ingrowing toe nail , · 0 the ,vhole. Th e coal falls in and i( st(_1k.e~" 
* ·• itself . The retorts a.re .Pl~a.ce~d 011 an. incline 

. . , _ • • of ab out. 30\ and when 1t 1s tnn 0 to d1sch,1.rg-e 
The n.0~1.on of a ~tw?-stone has been in, ... : . (~·la'sgow hoa,slts the two tallest stacks yet the coke the y are opened at the lo'\\~er end. 

trodu ced into Amencafor enpi,e1tent irirap~ · .. ouilt.:-.St. Rol1ox,435 ft. above ground level; l and e1upty th en1selves. 
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ABO U T lVOR K A N D POWER. 
BY "\V. C. CARTE~, l\f. I. ME CH.E. 

THE ST EA1'I-ENGINE INDI CATOR. 

THE inv en tio n of the indi cat or is attributed 
to the genius of Jam es Wat t, thou gh so1ne 
det ractor s have sugges t ed th at he stol e tLe 
id ea fr on1 a \ro rkn1an in hi s employment. 
H oweve r that 111ay be, th e di scovery v,ras a 
str oke of trn e geni us, and f rorn hi s achi eve-
1n~nt s in oth er dir ~cti ons th e probabilities 
poin t t o ,v att as being cert a inly one of the 
fe,v n1en of that day fron1 ·whon1 " 'e n1iaht 
ex pect such a n1aste rly id ea. b 

Th e indi cator i.s a rnac hin e ,vhich traces 
a ut o111ati cally a, lin e dia gnun upon a card 
,vhi ch µass esses most int eresting featur es. 
},ron1 it we can ob tai n ahn ost all the in­
fo rm at ion ,ve ,vant abo ut th e acti on of the 
st eam in the cylinde r, a.ncl it ha s been ·well 
con1pared to the , ste th oscope of a doctor, 
by ,vhi ch int erna l con1plaints n1a.y be 
di agn osed. 

Th e diagram is confin ed to th e operations 
?f ~ne ~tr oke of t he engine , and th erefore its 
1nd1cat1ons have to be multipli ed by the 
n umb er of strok es in a min u te t o find th e 
~o wer deve loped, as th ey do not sho,v any 
tirne data , ·which, ,ve have seen , are necessary 
t o th e qu estion . The diag ra1n then sho,vs 
us sin1ply t he ·work of each stroke, and 
t he ref ore contai ns only two ele1nent s-Pres­
sur e and Di stance . R ef errin g to Fig. 5, 
suppo sing that ,ve make the ve rti cal lines to 
rep resent len gth s of stroke of pi.ston, ,Ye 
shall , by suitably corn binin g then1, form an 
area ,vhi ch sha ll repr esent by its surface the 
amou nt of work . For exa n1ple-if A n is 
mad e to rep resent 5 lb . pre ssur e on piston, 
and A D is made to represent 6 ft. stroke of 
pi ston, the work done is 5 x 6 == 30 foot ­
pounds ; but if ,ve mu lt iply the side 
A B (== 5) by th e side A D (=== 6), ,ve get an 
area of 30 sq uare uni t s of some k in d, so th at 
it is clear t hat th e ar ea of the comp let e 
figure does really rep resent th e a mo unt of 
wo rk, ju st as ,ve know th at geon1etri cal 
trut hs can be illu st rated by arit hm eti ca l 
exa mple s, as th ey are all a pa rt of the exac t 
scienc e of n1ath e1n:1tics. Thus our arith ­
metical ope rati ons in finding th e ·work can 
be ex actly r e prod ucecl by corn binin g tv.ro 
din1ensions int o an ar ea as in t h e figur e. 
vVe see in F ig. 5 tha t t he full pre ssur e is 
1nainta inecl to t he end of th e str ok e, as t he 
press ur e lin e, B c, r emains pa rallel t o t he 
l;ase lin e, A D. Th e lin e B c is, of cour se, 
for n1ed of an in finite n111nbe r of points ,vhi ch 
are th e ends of irnag in ary vert ica l lin es, eac h 
repr esentin g the pr essur e at t hat pa rti cul ar 
part of th e strok e. 

S uppo se, now, th at a t half -st roke (E) ,ve 
cut off the st ean1 an d th e pre ssur e begin s t o 
fall fr om the po in t , F, an expan sion ta kes 
pla ce, t hen th e li ne, F c, will also d rop as 
t he vertica l n1easn ren1ent s becon1e consta ntl y 
less, a nd ,ve t hen ge t th e hyperbolic cur ve 
(appr ox i1nat ely) of th e expan sion of st eam 
as sho wn do t t ed. 

Our a rgun1ent st ill hold s good , though th e 
figur e is no longer a rectan gle, and th e area 
is sti ll proport iona l to th e work d eveloped, 
what eve r sha pe the ca rd becon1es. It ,vill be 
beyond t he scope of thi s pape r t o go int o th e 
many point s indi cat ed by t hi s ,vonderf ul 
in st ru me nt, such ns va lve-s ettin g, cornpres­
sion, ,veigh t of st ean1 used, etc ., b ut ,ve have 
said eno ugh t o sho,v ho,v it is th at ,Ye can 
ob t ain a grap hi c and auto n1at ic represen ta­
tion of t he ·work don e by t he stea 1n. 

Of cour se, it ,vould be a ,vkw ard to have a 
card as long as th e str ok e of t he engine, so 
it is usua l to driv e th e indicato r fr om some 

"fVO R I(. 

point, the 1notion of ·which corresponds to 
that of the pi ston, but doe s not exceed about 
5 in. altog ether. The vertical scale is con­
trolled by the compre ssion of a spring which 
can be changed at ,vill. All that w'e have 
to ren1en1 ber is that, according to the scal e 
of re prod action, our diagra1n is prozJortional 
in each ,vay to the piston stroke and the 
pressure. ,~re have in Fi g. 6 a general vie,v 
of a Richard's Indicator . 

The vertical barrel, A, carries the card and 
re, ,olves upon its axis driven by a 'cord 

B 

A E D 
Fig. 5.-Diagram showing Work of Stroke. 

attached to some suitable point ,vith a stroke 
of about 5 in. Adjacent to the barrel is a 
small stean1 cylinder, B, contn,ining a piston, 
·which is open at the lo,\'er end to the engine 
cylind er, so that any stea1n therein can act 
upon it. The piston-rod, c, ,vhic.:h carries, 
by n1eans of the parallel motion, D, the 
pencil or 1narker, is kept down by a spring 
acting upon the piston in the cylinder, the · 
streugth of ·which is tested and known. 

Fig. 6.-View of Richard's Indicator . 

Supp osing th e sprin g to be ,vhat is called 
3 \ , ,ve kn ow th en th at eve ry in ch it is con1-
p ressed ,Yill repr esent a cylin de r press ure of 
:32 lb ., and so for oth er sca les. 32 lb. pres ­
sure in th e cylind er will con1press th e sp ring 
1 in. , and dr aw a verti ca l lin e up on th e card 
of t hat height (A B, F ig. 5). Then as th e 
str ok e proceed s, and th e pr essure is 1nain­
t ain ecl, a hori zont al lin e ,vill be d ra ,vn as a t 
B F, F ig. 5. S tea1n is then cut off, pr essure 
and n1ar ker b egin t o fall, and t he co1nbin ed 
vert ica l and horizont al n1ot ion s p rodu ce t he 
cur ve, F G. Th en on th e return stroke t he 
exhau st opens~ t he pr essur e fa lls to its lowest 
point - ,ve 1nay call it zero for our pu rpose 
here-a nd th e lin e, D A, is tr aced, compl et ing 
th.e di agra rn. To find th e ,vork indi cat ed , 
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all ,ve have to do 1s to take a seri es of 
vertical n1easurern en ts, strike an a vera r,·e 

0 ' refer to the scale of pre~sure, and t hu s find 
the n1ean pressure exerted by the st eam. 
during the stroke. The ,vork done is th en 
in one revolution-1\Iean pres sur e x pi ston 
area x twice the stroke; and in one n1inute ,. 
11.P. x area x 2 stroke x revolution s per 
minute ; and the ref ore, to find hor se-po,ver ,. 
,ve get the formula-

1f.P. x Ax 2 Stroke x Revolutions 
33,000 

We thus find the horse-po,v er in th e 
cylinder, and ,vhen ,ve have found the 
brake -hor se-po,ver by the method described 
on page 194 we have all the efficiency data 
,ve need to find the modulus. 

We now conclude our brief di scussion of 
this all-important and all-pervadin g subject 
of the indestructibility of energy , and it is 
hoped that these articles 1nay, perhap s, pJace 
familiar problems in a new light, and that . 
they may sugg est to the reader many 
applications of their truth that have not 
occurred to him before, and also possibly 
save him from atten1pting to cir cu1nvent 
inexorable nature by be,vild erin g but futil e. 
co1nplexities of mechanisn1. 

BOOT AND SHOE 1'IA.KING. 
BY WILLIArrI GREE N FI ELD. 

THE PRINCIPLES OF L ASTING. 

Th e Prin cipl es of Last in,q.- I n my last 
paper I left you ,v1th the inn er soles fit t ed, 
block ed, holed, etc., on the la~t s, and ready 
to rec eive the tops you will hav e bought. 

Th e tops should be judged as to '\\rhich is. 
the best for each particular foot, putting th e 
best pa rt of the va1np - th e stoutest or 
ti ght est-where you, or who ever is going to 
wear th em, wear 1nost. Thi s is generall y 
on the outs ide, thou gh som e people put undu e 
strain upon t he insid e. Thi s is occasioned 
by a sprin g in th e ,valkin g, or th rough let ­
t ing the heel tr ead over on th e insid e ; so 
,vhen th is is known to be th e case, t he bes t 
part of t he vamp must be pu t in side. 

The upp er shou ld now be laced up as far 
as t he bend or t hro at - that is, ,vLere th e eye­
let s finish and th e hooks start . Thi s is done. 
to prev ent it flyin g open ,vhil e it is being 
lasted and sewn . T'he stiff ener- for yo u will 
only last one boo t a t a tim e- can be pa st ed 
on bot h side s. J ud ge th e half of it, and put 
it int o t he up per be twee n th e linin g and the 
ou t side, let ti ng the centr e be nga.irn~t the 
back sean1 of t he golosh . Th e clott ed lin e.­
A (F ig. 1) shows its position in th e boot. 
You t hen p lace th e last upo n your kn ees·, 
inn er sole do,vn ward s, ,vith th e heel t o th e 
left an d th e t oe t o t he right. P lace the t op 
on th e las t , and pull it over · a t t he t oe 
v.1ith th e r ight hand ; p lace it a t th e back, so 
as to get t he bac k sea1n exaci ly in th e centr e 
of t he ba ck of t he la st , cove rin g at thi s. 
po rti on on ly about t\ vo-thir<ls of t lie last, a~ 
sho,vn at D. Th is is call ed " horsing.' ' * 
Th en t urn it ove r, bo t to rn up,v ards , h oldin g 
t he t oe finnl y ,vit h th e righ t hand _; pla ce th ,e 
heel bet wee n t he kn ees, cha nge t he left. 
h and for th e ri ght at th e to e, and, with th e 
pincer s in t he right , dra, v th e toe of th e 
upper over t he toe of th e la st very fightl y, 
tak ina- care th at th e back sea m and centr e 
of thi va1np and toe ar e quit e str aight on 

~ }Ior sing is hoi stin g th e ba ck of th e hee l. It 
enab les yon t o la.s t t he boot n1or o forw a rd , a nd to 
th row th a.t dra ft in.to it whi ch it wo uld l>o ve :cy 
har d to ge t by the use of the pincers onl y. 
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the las t. Then hold the upper firn1 with the the la~t at G, but it must be lasted, fin~t on ! must be lasted away: which means that you 
left to ,vhere you have pulled it, and _place one side and then on the other, until all I 1nust pull as 1nuch stuff to the toe as you 
the forefinge r on the spot where the pincers this foulness is away, or you will have your can in putting in the draft tacks. All n1ust 
are, and h.old it the~e till y~u ~a~ put your work a size too large when finished. be lasted a,vay between them, di,viding the 
first tack 1n at A (Fig. 2). rh1s IS the plan vVhen you have got all the tacks in the stuff as equally as you can bet ·ween A and B 
of th e sole of the last, with the tacks num- fore part as far as EE (Fig. 2), the heel of a.ncl Band A, and also bet,veen B and c on 
bered in alphabetica~ order, to ~ho": each the last can be knocked down into the upper I either side. 'The two part s, P and G, ·will 
ti1ne a tack is put 1n, and ,vh1ch 1s the until the bottom of the galosh is just above I ~ake a littl e care to last them well , but, as 
proper order to put thern in. the insole, for at the seats it does not need I have hinted, neglig ence here causes grea t 

The leather is then pulled over, and a tack much to last over . Se,vn seats and pegged defects before wear; because, if the se wrinkles 
pu t in at B and B, each tin1e working a seats I shall deal with later on . rrhe ,vaist be not lasted out, a dreadful appeara nce of 
reason able and equal portion of stuff between and seat can now be lasted si1nilarly to the unevenness is given. Th en, rif ter wear, the 
each t,vo tacks. These three lasting tacks• fore part, but these need not be pulled so toe falls in, and this so1net11nes all on ono 
-in fact all tacks in lasting-are put in hard, especially the waist. In fact, in the side. Thus, if the toe be lasted ,vell at th e 
rio-ht thr~ucrh everything, and into the last case of a shoe it will only be necessary to outset, it ,vill ke ep up and look smooth till 
en°ouah to l~eep the work solid; for although pull it over with the thumb and finger, or the boot is ,vorn out. 
th ey 

0

are there only temporarily, they have you may pull all the draft from the quarters, In lasting, the next thing is to tap the 
to remain till the boot is sewn and the stitch and thus make them baggy at the sides in upper all round \vith the hamrner at A A and 
takes their place. wear. A (Fig. 3). 'l'his ·will hamn1er out all the 

N o\v, if the upper be quite straight upon Should you be lasting somewhat heavy wrinkles that th e "pip es" have caused in 
the last, the next two tacks to be put in are leather, its stoutness will cause it either to this region, and will ha ve to be done each 
c and c (Figs. 1 and 2). These are called set a,vay from the last or form itself into , tin1e a tack is put in or altered on the to,p. 
draft tacks, -:=:::=:::-::----r.:i-- __ _SC 8 A Prev1?us 
as they put - -------------::::~----- C ~B E J O ~o putting 

d 1 -- - ~ K1 , ' 1 n e a c l\ an ~eep :!$/@, G • 
,v ha t i s , ,,,,' l __ N o • • • 1 c ta ck, the 
c a I 1 e d a : 6 ....... --~ · -- - - ' • • ;~ _ 

8 
I e a t h e r 

draft in the : , ;,,,,.. ~ • • . • ·~ must be 
b O O t Or \ '_,.. __ ... ,.. • • ··~r p u 1 l e d 
shoe. This '.-----"" • • • • • :~ .pquite hard. 
draft is got i: ' --·-----............ Fig. 2. 0 L F , • • • • • ; \7 B Th i s i s 
by pulling ................ .: ...... E J O H 6 c J) done ac-
hard ·with ....... cording t o 
the pincers t h e s u b -
in a di rec- ~ ,, stance of 
tion from -=~ :_;;;;~~; 1_

5
r=:~Sl th e tops ; 

the top of ,, clJI th e stouter 
the sti ff- th ey are th e 
e n e r, as ,Fig . 6. h a r cl e r 
shown by Fig. 1· ·workitwill 
t h e 1 in e be to last 
E E. It is th e1n. Fig. 
also to get ---·B 5 s ho \V s 
this draft a p a 1 r 
t h a t t h e ---B o f s h o e -. 
upper Is maker's 
hoist ed at pincers, A 
the back, being th 1j 
for wh en jn;\vs ·with 
the whole Fig. 5 • ·which t o 
of the fore ~ ho 1 cl th e 
p a r t i s Fig-.. 4.. l e a t h e r 
lasted, and ,v bil e yon 
the hack Boot and Shoe Making. Fig. 1.-Top in Position for Lasting, showing Draft and Draft Tacks . Pig. 2.- Plan of Sole, lever th e 
or hee l of showing the proper place for Tacks and their right order of using. Fig. 3.- Bottom View of Toe lasted. Fig. 4..- 1 eat h e r 
the 1 as t Side View of Toe lasted. Fig. lS.- Shoemaker's Pincers. Fig. 6.- Lasting and Sole Tack. oYer, n1ak-· 
k n o c k e d in o· B th e 

f) ' do,vn into its place, it must n ecessar ily · wrinkles at. the heel, and even up the sides. fulcrn1n, rest on the inn er sole, ,vhil e you 
form a lin e of tightness at E E, and it is If thi s prove so, befor e you start to se,v in pull and pr ess upo n th e handl es c and c, 
this line of tightness which is called draft. seat or ,velt all thes e ·wrinkle s or pip es must holdin g th e1n quite firm, that you n1ay have 
The side linin gs a.re now put in bet,veen be got clear away . I Bhall fully exp lain thi s a prop er grip of th e leat h er. '\Vh en it has 
the linin g and outs ide, only they are not in lasting the toe, for the toe is a portion been pull ed enoug h, hold it in it s place 
pasted ; their posi t ion is indicated by the that ,vill ahvays forn1 it self into ,vrinkl es; with th e for efinger of the left hand unti l it 
dotted line, Ji,. an d th ough th e oth er parts will not n eed so I h as been n1ade secure ,vith a t ack or r ivet. 
. rl'?e pr ime princip les of lasting are tight mu ch hun1ouring, its tr eatm ent is exactly You can hardly have too many tacks in 
las~u1~, the drafting out of all the wrinkl es the same. th e to e. You ·want to keep puttin g then1 
and pipe s at the toe and c, and equa l pull N ow you have the last in the upper, and, in until all the pipes and .. wrink les are out, 
at all .ra i:ts- ~ne side equal with the other with the excep tion of th e toe, the boot is a.nd th e to e quit e clear as far as the dotted 
- for 1t 18 this evenn ess of lasting which la sted. \Ve will no,v proceed with th e to e, lin e A A . (See lli g . 4). 
rnakc:-;. tJ-~e ~o?t look clear and set nicely which can, after you have got the first three I will no,v te ll yon ·what is te chnically 
w~ien 1t 1s finished. If last ed prop erly, it tacks in, be very well left till the end, if you n1ea.nt by ''pi pes" and ", vrink les" in last ­
,v1J J look, when th e las t is out, as though do as ha s been d escribed. You will ha ve ing. Th ese ar e 1nere.ly the hi lls a nd va lleys 
t lH~ Ia.')t had not rea lly been withdrawn gain ed practi ce and confidence, and this ,vill that le~th er will forn1 itse lf into ,vhere 
. '.I1be two .tacks, D an d D, can now b~ put enable you to spend as much time as you th ere is surplu s stuff. T~1is foulne ss n1~1st 
Jn- :~-tl,,~y '_vdl hold th~ side linin g firm; and can spare up on th e most important part, be lasted a\vay as expla1ned above. I t ai 
·while last 111g up the Bldes or round the heel, th e toe, ,vhi ch, if not well and properl y V-shap ed piece of leat her was cut out of 
Y<:JU 1nnF~t always see tl~at you get the lin ing lasted, gives a boot or sho e, both befor e and each pipe ,vhen you had it lasted, as far ~s 
la;-;ted t1g-ht Jy ; otherw ise when th e boot is after \Vear, a very un gainl y appearan ce. sho,vn in }?ig. :3, yon ,vould be able to tap 1t 
t!nished. it will riet in puckers and hurt the In last in~ a t oe th ere rnust necess~rily be down,. and in tpi~ ,vay ge~ out t he ,vrinkl es 
Joot. a lot of wrinkl es, and as you put 1n each and p1pe8. Thi s 1s son1et1mes done, but only 

It will be Heen that the top does not touch t ack a "pip e" form s between it and t he one by slovenly ,vork er8. No good seats1nan * 
-------- - - ------ -- next to it . Now, to last a to e prop erly, as would think of resor tin g to such inf erior 

;'f, F i~ 6 iH a .Jastin ~ ta ck - Scot.eh ones are best. h f b h 
'.2 n1 . . rivet~ wi ll anHwe r th e purpo se for ligh t or muc oul stuff n1ust e got round t e to e - . -------- --- --- - --- - - - --- ----- -~-- - ----- ---- --
m edium work. end as you possibly can, and this is " ' here it * Seatsmen : h and -sewn make rs only. 
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n1eans., for, n,lthough it look ;:; very ,vell at san1e principle, however, the n1ode of treat- two. thickne sses c!f old newsp[lper (this is to 
first , the result, ,vhen fini shed and in wear, ment is different, for in lasting the fore part, avoid contact with the ce111ent) . turn the 
is fa1· from 8ati~ factory. if you cannot get it tight enough with the 1nould upside clow.n upon a s~eet' of paper, 

It often happens 1n lasting a toe it is pincers, you can give the t,vo sole tacks a ~nd proc~ed to build up (as Fig. 6) by stick­
harde r to ge t a " 'rinkle out clear than it is knock sideways, which ,vill send their heads 1ng the pieces of bathed coke togeth er ,vith 
to n1a11age a " pipe/ beca use if another tack nearer together over the inner sole, and so a 1nixture of one part of Portland ceinent to 
is put in in the centre of the pipe-that tighten the tension of the ·welt. In the three parts of sand, using sufficient ·water to 
is, bet ween t,vo tacks or the two ,vrinkles waist the ,velt does not go over the upper n1ake it into an easily-worked, pasty sub­
·whi ch t\\ 'O ta cks have 1nade- at B B (Fig. 3), but simply across the inner sole, from F to ~ stance, son1ewhat thicker than crea1n but 
th is ta ck will help to last t he pipe out. (Fig. 2). To tighten the upper in this case- not so thick as n1ortar. So soon a~ the 
Then ,vith a tap or t-wo ,vith the hammer it I for although I have said tops need not to be work has been built up and is well set, turn 
can b-0 got clear a,Yay. Eith er of these j lasted much in the ,vaist, it often happens it, over and b~ild up the base (as Fig. 5), and 
m eans is usel ess for a deep ,,Tinkle. The I that they are cut so s1nall that so1ne means after,vards ,vithdra,v the rnould, and finish 
ta ck th at has fonned the ,vrinkl e, as c, n1ust I like the above n1ust be resorted to-you off with a fe,v touches here and there of 
be t aken 01,:t, and an a,vl put under to push must put a chisel or file under the welt, and cement; sand may also be sprinkled on 
it out, so thn,t a "pipe" is fonned. The gently lever it up while you knock the tacks ,vhile the work is wet. 
t\YO tacks 1nnst be put in at B and B, and sideways; but the tack must not only be A rustic pyran1id (Fig. 8) is made upon a 
then th e pipe can, as before, be tapped out knocked aside, but at the same time be sent sin1ilar principle, differing only in the de­
easi ly. a little further in. This, as this tack has the tails. Decide upon the size of the pyramid 

'\V hen th ere is a toe-cap, th e van1p should piece of leather on it, will prevent the tack you wish to n1ake and the nun1ber of pot­
be la ste d fi1:St. The toe-cap can be turned from breaking away fron1 the .upper. Before pockets; then get a circular piece of zinc or 
back w·hile this is being don e as far as the leaving this chapter I n1ust in1press upon tin-plate, rather less than the dian1eter of 
line B B (Fi g. 4). The va111p can be treated my readers and workers the necessity of the base, and to it solder an upri ght cylinder 
as above, and should be done as ·well as if I thoroughly mastering the principles of last- for the centre support; begin building up 
it \TU S not going to be covered up ,vith the ing, for upon this so n1uch of the beauty of with larger rough piec es for the base; cover 
cap ; ~n fact, to give it an extra firie finish a boot or shoe depends. In my next paper son1e ordinary flower-pots ,vith newspaper, 
befo re th e cap is put back in to its place for I shall hope to describe the way to fit the if you wish to withdraw them, if not, use 
L1;;ting, the van1p can be lightly filed or welts, and the method of making threads. then1 bare; lay them on the slant, and build 
rasped round in upmorero ck-work; 
front of th e tacks then lay another 
at c, cj o on the tier of pots and 
top, and at D, D F. 8 more rock - ,vork 
round the edge, ig. until a ru stic pile 
an,1 then han1~ is 1nacle up pleas-
1nered again at in g to the eye. This 
bo th placB.s. Thi s Fig. r, '11ill be found very 
-vri 11 inake an even usef ul for n1any 
surfa .ce to last th e Fig. 5 po sition s. Any size 
cap upon. and any shape of 

In harnrn erin g pot s 111ay be made 
the upper, do n ot up in the san1e 
giYe heavy blov,s , si1nple and expedi-
but , as I have sai d, tious mann er . 
oniy "tap') it . Thi s Fig. 7 represents 
can be done ·well a portion of a 
all round t he boot, rustic bordering, 
especia lly at th e ,vhich will be 
to e, whe re there is Fig. 5.-R ustic Vase. Fig. 6.- Method of constructing on Mould. Fig. 7.- Rustic Bordering. found very suit-
a dou ble sub stance , Fig. 8.- Rustic Pyramid. able for large or 
n.t the sid es, ·where s1nall gard ens . I 
the side linin gs are, an d at th e heel, ·where SillIPLE UTENSILS FOR THE GARDEN. hav e frequ ently noticed that in many cases 
ar e the st iffen ers. Thi s will all helrJ to keep ·where th e o-wuer of a gard en has not been 

BY C. ::tvIAYN ARD ,v ALKER. the boot in it s place when m ade . abl e, perhap s, to afford stone or pottery 
"',Vhen a top is very har d to last; and there ---.o- edges, a good deal of labou r and expe nse 

i s difficu lty to get it close do, vn to th e last Ru s Tro V ASES -PoT s - BoRDERIN G. have been expend ed up on ,vooden borders, 
in front - especially if the last is ve ry hollow I vVHILE it is perfectly tru e that th e chief ·with th e re sult th at they are very ugly 
here, or the top s are heav y-i t is best to last I ornan1ents in a gard en, of whatev er size, and un sa ti sfac tory, and in a very short 
it dov1n as follo-ws :- Take half of a pai r of I should be the plant s and flowers then1selv es, tin1e b econ1e rott en. Fig. 7, h o,vever, is 
~ediu 1n ·welt s. (fl: half is q\1ite su/:Iicient, and it is . prettr generally ad_n1i~ted that tl~e practi cally in1peri shab le, a.nd is very cheap, 
tn en th e re1nau11ng half ,v1ll do to r the ot her pl easing effect of a flouri slun g ga rd en 1s and 1nay be ni acle by anyo ne. The ,vork 
boot ), and mak e a '-hole in one end : then get 1nat eria lly ass ist ed by a few a rtifi cial sur - is son1ewhat si.1ni lar to the fore goin g, ex ­
two sole tacks ~/(-or t,vo large last ing tack s ; roundin gs judi ciously app lied. cept that it is cons trnct ecl in s1:tit, and the 
cut two lit t le round piec es of stou t sole Th e obj ect of the pr esent arti cle is to core is a strip, say , of 3 in . or 4 in., of ,vide­
leather, and dri ve the ta cks about half-way I descr ib e a very sirr1ple 1nethod of producin g n1esh ga lvanised iron -wir e, upon ,vhi_ch the 
t h roug ~1, as at ]\g . _6. . Put the . e_n<l of th e I a great var iety of app _ro_priate objects for coke is ce1nen ted, pr odu cing a ~erv1ceable 
"\velt ,v1th the h ole 1n 1t at one side of th e ; thi s purpo se at a t n fhn g ex pense, th e and continuo us bor derin g in any direction 
boot , r~nd i:a~l it there ·with on e of th~ tack s, :

1 

1nater ia1s used bein g Port land ce1n ent, sa nd, requir ed . 
.knoek1ni it 1n do1-vn to the ronu cl p1ece of and ordinary gas- cok e. 'The san1e k ind of \York n1ay be advan ­
len,tho r. _1Iolcl the boot tinnl y wi th the left ! Fig . 5 sho\vs a ru st ic ·vase n1acle of th ese tn geo usly ap pli ed to th e const ruction of 
h and, a ncf r>ull t he ·welt on the ot h er side I n1aterials to any desir ed size, an d ,vill be raised beds or b[.lnk s n ear walls or pocketed 
·wit h th e pince rs lettin g t he piece of we lt : found very suitabl e for corn ers of beds, ro ck-,vork upo n ,va lls, and the cove rin g up 
con1-e rjght ac ros~ th e v~1np, 3:nd

1 

·wh en you ; ?entre. of wide ,va lk ~, st eps, etc:, is pr actically of v laces whi ch ,vould be otherwise eye-
} t f t l f I In1pe habl d ves In aJ)per:i1·a11ce scJre::, in or around t he garde n. see you 1:r~c go any o- 1e . ou1ness a·way, 

1 
. n s ~\ an 11npro , , _ n , c . 

JJUt. a tack 1r1 th e va n1p, or pu t the ot her sole I w1~h age. . Ih e pro cess (~f 1nanufa ctur ~ 1s I n1ay say that I hav e used thi s ,vork for 
tack in thr o~-1gh the vi ece of 1;relt an~l va 1np , t,h~s : Or_d1nary ga s-coke IS bro~{en up int,a I rnan y years in all sort s of ,vays , and nothiJ? g 
as ,re -11, untl 1 you hav e put a tack 111 eaeh I su1tabl e-s1zed pi eces, about the size of a h en s , could be 1nore suitable for the purposes in 
sjcle of the p iece of we lt, th at yo li rnay t ak e I egg, and dipp ed into a thin _batt e~· of For~- l vi~,v. Of cour se, _Natur e :vill in tiin e cl~the 
out t ho sole tack and li berat e the welt 1-vh ile land cen1ent (th ese are _laid as ide un.t1l ! t lu ? rocl~-,v~rk :v1th a n11nute v~getat1 on, 
you a,re tryin g again to get 1.n0re pu rchase, ,vant ed); th en, havin g. decided upon th e :si~e I "vlu ch " '111 B'ive 1t all the colour it needs ; 
and t he upp er ti ghter to th e la st . 'rhi s syste rn and shape of the requir ed va se or pot, 1t 1s but at first 1t present s a rat her ra,v appe _ar­
i.-, also very good for t he ,vai s t ·when t hat is mad e up as sho,vn in Fig. 6. For the n1ould ance, whi ch can be toned do,vn by applying 
hard to get in . Alt h ough you ad here to the for th e in si~e t al~e any su itabl e .object, such I very sparin_gly a li.ttl e coiour -gre~n , brow!1, 
- ---- - --- - -- --· -- ----- - as a deep pic kle -Jar or oth er culinary .ves~el, 1[ ?r red- n11xe d ·with boil ed or lin seed oil, 

• So le tack s are like la sti n g tacks, on ly lar ger . preferab ly of a tap er form ; cover 1t with Ju st en ough to take off the raw colour of 
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the cement. For the bordering and for 
banks. ·walls, or other work of a similar 
descript ion, as much as five or six parts of 
sand may be used to one of cement. 

HAND won .KING OF SPECULA FOR 
THE 1'E,VTONllN TELESCOPE. 

BY EDW .A.RD .A.. FRANCIS. 
---•O>+-•-

R.ouGH SHAPING THE CONCAVITY-STROKE AND 
ITS EFFECTS-FINE GRINDING WITH EMERY. 

THE tool being fastened to the centre of the 
bench (Fjg, 8, page 115), the first task, that 
of roughly shaping the concavity, may be 
atten1pted. 

A handful of wetted sand, or a lesser 
quantity of grain en1ery, should be spread 
evenly on the tool, and over this the specu­
lum shou ld be pressed down and n1oved to , 
and fro ·with long, swinging, deliberate 
stroke s, the greatest care being taken that 
thP- centres of tool and speculun1 coincide 
at each stroke. The ,vorkman should also 
n1ove slowly round the bench, in order . that 
no t,vo consecutive strokes may be given in 
the san1e direction. "\Vhen it is felt that 
th e sand or emery no longer cuts, it n1ay be 
washed off with a sponge and fresh n1aterial 
supplied. The centre of the speculum and 
the edge of the tool will first become deeply 
scratched, and then actually worn away, but 
the grinding must be continued until the 
concav ity of the speculum fits the convex 
n1etal gauge (Fig. 1 ~' page 183). The gauge 
should, of course, he applied vertically and 
dian1etrically. It is better that the curve 
should be a little too deep than too flat, for it 
,vill flatten sligh tly in the first stag es of the 
fine gr ind ing. 

Water n1ust be freely used. In no circum­
stance should dryness be tolerated. After 
the rough grindin g is completed, the glass 
and the bench mu st be scrupulously cleaned. 
The presence of a stray grain of coarse 
ernery or sand during the later working 
n1-ight be disastrous, for which reason it is 
best to use a quite fr esh sponge for the finer 
processes. The rough cutting of th e concavity 
of a 5-} in. spec ulum should be completed 
easily in f ron1 four to five hours. 

The desired final curve is given to . the 
speculum by j udic iou sly varying the length 
and variety of the movement of the speculum 
over th e tool, and the skill of the workman 
lies almost ent irely in a knowledge, gained 
by experience, of the exact effect of any 
given variety of stroke on the concave 
surface . 

Since a long, swingin g, straight stroke has 
been shffwn to best cut away the centre of 
the speculum, it follows th at a shorter stroke 
·wi!l cut the surf ace more evenly, and for 
tln s reason a short stroke is adopted, gene-
rally, thr~u ghout the fine grinding. . 

A straight stroke of one-third or one­
fourth of the diarneter of the speculum wi11 
t end to equalise the wear and keep th e 
c~ncavity spherical. Any stroke . greate r 
w~)l tend to deepen, and any lesser stroke 
\v1ll tend to flatten, the cur ve. But it is 
desirable at interva ls to work for a short 
tim e with an irregular st roke, in which the 
cent re of the specu lum wanders erratically 
f ram the centre of the tool. Such a 
strok e _is i_llustrated in Fig. 12, which is 
th e . r.educt1on of a tracing from a Rosse 
n1aeh1ne. 

'l'h e f-.;hort curved stroke, ~hich will be 
h er.eafter referred to, is illustra,ted in Fig. 13, 
" 'lnch shows the path of the centre of the 
sp eculurn over the tool. 

WORK. 

With this knowledge we may proceed to 
the fine grinding. 

The roughly cut surf ace of the glass has 
to be smoothed by working ,vith the suc­
cessive fine grades of emery powder. At first 
unwashed flour emery may be used until 
the glass presents a fairly uniform appear­
ance-that is, until the coarse scratches or 
pits left by the sand begin to disappear. 
Then the graded emeries must be resorted 
to. 

The object of the first emery grinding being 
to reduce the scratches left by the sand, so 
the object of each successive grade is to 
reduce the scratches of the preceding grade, 
and thus the work­
man may decide, by 
examination, when 
the time has arrived 
to change any given 
grade for the next 
finer. A "wet " of 
well-prepared, good 
emery should ,vork 
for from ten to fif­
teen minutes before 
its cutting power is 
lost. 

The best stroke 

Fig. 12.-Reduced Dia­
gram showing Irregu­
lar Stroke. 

will be one-third, and scarcely any pres­
sure will be needed ; the speculu1n for 
the rest of the working being always 
guided rather than pressed down. As 
the fine gri,n.ding reaches completion, the 
stroke should be reduced to one-fourth, and 
an occasional irregular n1ovement may be 
introduced, because the danger of working 
the concavity out of centre will have pa ssed. 

V er1, little emery will be required for each 
" wet, ' and t.he lesser the quantity used the 
better will be the work1nanship. · 

The actual process is as f ollo-ws :-· Emery 
wetted to the constituency of cream is care­
fully spread over the tool, the tip of the 
finger being used to detect and remove grit. 
The speculum is then placed centrally over 
all, and at once pressed hard down in order 
to crush any large grains of 1nineral which 
may have escaped notice. Two or three 
short circular strokes are then given to 

distribute the a­
bradin g material, 
and then work with 
straight strokes is 
1naintained, the wet ­
t ed emery, at first 
chocolate in colour, 
being felt to dis­
tinctly cut the glass . 
But th e chocolate 
colour slowly 
changes .to grey as 
the tine glass be­
comes incorporat ed 
with the emery . 
]'inally, the cutting 
sensation ceases en­

Fig. 13.-Reduced Dia­
gram showing the 
Path of the Centre 
of the Speculum over 
the Tool in a Short 
Curved Stroke. 

tirely, and the speculum moves as on stiff 
grease. It is then slid (not lifted) fron1 
the tool, and the glass surfaces should be 
cleaned before fresh emery is supplied. 

There . is a likelihood that f ron1 lack of 
skill the centre of the concavity 1nay, in 
the rough grinding, be cut to o deeply by the 
sand. If this be so, it will beco111e evident 
at once, when the finer working is begun, 
because, while the greater part of the glass 
will be perceptibly smoothed, the central 
depression ·will remain rough. In such a 
case it is best to return to th e coarser grind­
ing for a short ti1ne, and ,vork ,vith an 
irregular strok e and ,vithout pressure. 

It is also desirable to test the foca l length 
.before , the graded e1neries are brought into 

' 

use. This · is effected by wetting the 
smoothed glass surface and placing it in the 
direct sunli ght so that it will reflect a faint 
in1age of the 8Un on to a shadecl paper or 
wall. vVhen the reflected in1age' is srna llest 
the cliHtance f'ro1n mirror to ,vall ·will be 
the appro xirnate focal length. If it be 
found to be t oo lon g or too short, it can 
be n10Bt S}Jeeclily correct ed by rough grind­
in g, H8ing a Jong , straight Rtroke to shorten 
the focus, and a short, circul ar st.roke to 
lengthen it. 

Assun1ing, however, that ill i8 correct, the 
fine grindin g_ n1ay be novv steailiJy proceed C'cl 
,vith, using .the graded erneri cB in carefu l 
succession fron1 the coar sest to the finest, 
and doin g the ntn1ost that can he clone 
·with any one grade before the next finer i.'1 
applied. \ Vith the three finest grad es jt is 
a good plan, at the end of t en or fifte en 
1ninut es' 1;vork, to slid e the specnlun1 off and 
,:vash it, leavin g. the tool u1Ywashtcl, and th en 
to return and ·work the ·wet speculu1n ov8r 
the unwa shed too l for five n1inute s lon ge r. 
This :;ecures an exquisitely delicate surfrree. 
It is not necessary, ~vhen changing cn1ery, t o 
dry eith er th e speculun1 or the tool, and 
water (in drops) may , of conrse, be appli ed 
at any tin1e as the ,vorking de1nands it. 

,¥hen fine grindin g ha s been properly and 
int elligentl y perf orn1ed, th e final curve is 
quite spherical, and the surface of the gkt~.s 
is "se111i-transparent, appearing as if covered 
,vith a filn1 of dried n1ilk. " It is then ready 
for polishin g. 

.A. THREE-CORNEREI) CJJINA 
CABINEi' . 

BY E . i\"IONTAGUE AUSTI X. 

lNTR ODUCTIO~ - SELECTION OF l\.L\TERI.AL- 'l'H B 
BACK-EAS Y J\1E'rI-l OD OP SQ UARING S/1.JIE­
BASE AND PLINTH - CARCASE r£0P-0KN 'r HE 
P ARTITION - D00RS-P ILL ARS-THE TOP .A);"D 
MOULDING 01!, DITTO -BAC K RAIL-N 'l'TI~ G 
SPINDLES - G ENERAL Hn,ns - CosT-CON CLU­
SION. 

lntro duction .- Perhaps, at first sight, a 
few of our an1ateur readers ,vill be in­
clined to think that the subject of tbe 
illustration looks rather difficult for th en1 
to atte111pt, and that to "thro-w off" so 
larg e a job would be a little beyond 
th eir abi lity. .A.nyone, . howe-y-er, ·who l~as 
carefully read the lu cid and thon ghttnl 
lessons given in previous nun1bers of '\ V o_RK 
in th e rudin 1entary use of ·wood-wor:Jnn6 
tools ought to be able ~o turn out, ,v1t.l;. a 
very few tools, _such a p1e_ce of. ·work crecLit­
ably and to th eir own satisfaction. Rurth et·­
more I ·woul d just lik e to breathe (in only 
th e f~intest s·uspicion of a ,vhisp er) the old 
saying about the " faint heart '' ~nd the 
" fair lady," and so endea your t~ ch spel a ll 
fears for the result, provid ed w1tlJ hon e~t 
intention the start is made, and a httle per­
severanc e is broug ht to bear to carry the 
,vork through to the finish: . 

Being in th e proud pos1twn of pa~'ent to 
the artic le ,Yhich I have fond ly chn st enecl 
'' a three-corn ered china cabin et," I feet I 
am ab le to sp eak ·with tolerab le C(!nficlcnce 
as to the simplicity of its const~~uc·~1on ; bu_~ 
as I kno ,v ou r editor's space 1s hn11tec1, I 
will ,vaste no n1ore of so valuab}e a con1-
modity in n1ere ar gum ent, but get strai gl1t 
to the ,vork of description. 

Sel ect/o n o.f J1f aterz'.al.- r.ro r~pea t t ha t 
son1e,vhat n1onotonons phra se wlnch nsual!y 
prefaces all in struction !'or 1nakin g . an yth i n_g 
of tirllb er, th e first tlnn g to d ecide on is 

the ,voocl of ,v hich our cabin et is to b(~ 
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1nade. This is quite a n1atter of taste or 
convenience. Of course, the carcase of the 
cabi net is n1ade of deal, and the remainder 
of whatever other ,vood is decided on. 

1'he Back.-First in order of n1aking is 
th e back. This can be made of ! in. 
1natch boarding (i.e., boards with tongued 
and grooved edges), and should measure, 
,v.hen co1nplete, 2 ft. 6 in. wide and 3 ft. 
6 in. high. Cut a sufficient number of 
len gt hs of the boarding (it is usually 
6 in. ,vide exclusive of tongue) to make 
up the nec essar y ,vidth ·when fixed to­
gether and kno cked up tight, and fasten 
the ,vhole firn1ly together "rith two pieces 
4 in. ·wide, scre,ved or nailed on across the 
back 4 in. from the top and bottom re­
spective ly. This is, perhaps, a little rough, 
but it answers the purpose very ·well, and 
as th e back is covered internally ·with a 

as shown in Fig. 1. The inside edge of the the en?s a little long, to ~How for fitting. 
sides (that next the door frames) must be The spindles on the back rail may also n6'v 
bevelled ofi" at the proper anc,le to bring be turned; one is shown reduced at ::E'ig. 3, 
their edges at right angles to th~ doors. The as also the terminal pillars. If not pos­
centre piece has each side bevelled in the sessed of a lathe, make careful full-size 
same way (see Fig. 1, A). The four strips drawings of the articles, and any turner will 
! in. wide (marked B, Fig. 1) must be care- get the1n out for a fe,v shillings. 
fully fitted to the bevelled edges of the side '1.1/ie Top.-N ow comes the top. Let this 
and. f~·ont _pieces with a ~lean joint. The be of good material, f in. thick, ,vith a 
part1t1on 1n the centre 1s of l in. stuff nice grain, and carefully planed up. It is 
16! in. ,vide and 3 ft. ! in. long, and is fixed rather less than the size of the base, say ! in. 
in position with screws fro1n the back, and each way, and is made in the same manner. 
through the carcase top and base. "\Vhen ready, fix it in position with scre,vs 

lining, the ,vork need not · 

.Doors.-If everything has been made as from underneath the carcase top. N o,v 
directed up to this point, and the whole tern- n1ark the position of the moulding (Fig. 2, 
porarily fitted together, you will now be in D ), and also that of the pillars on the under­
a position to make and fit the door frames. side of the top (which, by the way, has its 
These are of ! in stuff and of the following edge rounded as shown), and take it off 
measurements :-Uprights 2! in. wide, top again to drill the necessary holes (i in. deep 
rail 3 in. wide, bottom rail 4 in. w~de. The . -not througli, n1ind !) for the tongues of 

the pillars. Having fitted 
these in position (top and 
bottom), proceed to make 
the three pieces of mould­
ing, as shown in section, 
Fig. 2, and ea ref ully fit 
them in position ready to 
be finally glued to the top. 

be too elaborately done. 
For the san1e reason, match-
boa rdin g need not neces­
sarily be used ; any ! in. 
stuff closely j oi nted would 
suffice. ]3e sure that the 
back is quite square \Vhen 
finis hed. The f ollo,ving is 
a si mple n1ethod of ascer-
tain ing ,vh eth er the back is 
square: Carefully measure 

, diagona lly across from top 
right-hand corner to bot­
torn left-hand corne r ; then 
n1easure in the same way 
th e two oppos it e corners . 
If the t ,vo n1easurernent s 
ag ree, the back is square ; 
i£ th ey do not agree, th e 
necess ary alteration must 
b e n1ade unti l th ey do. 

'Flg. 3 

Fig. '..2 

--. 

The back rail is made as 
shown in Fig. 3, and mea­
sures, extreme length 3 ft., 
,vidth 5t in. The narro,v 
rail is l in. wide, with the 
face edges grooved aH 

fl shown ; the upper edge of 
the ,vide rail is also grooved. 
Be careful in marking out 
the position of the hol es 
for the tongues of the 
spindles that they are ac­
curately placed above and 
below each other, so that 
the spindles will be per­
fectly upright. 

,,,!"'''''';:.,'•'•li:: 

1-Jase ancl Pl'inth.- :"N" ext 
n1ake the base , a plan of 
,vhi ch, \vith rneasur ements, 
is shown at Fig. 1. The 
cross lin es shovv a n1ethod 
of j ointin g up the piece s 
cornposing th e floor of the 
cabin et, tho se on th e outer­
tnost edg e b eing of the 
' 'f ace" stuff, the remainder 
of d eal. The plinth is also 
made of the better ma ­
t erial, and th e dotted lin es 
in Fi g. 1 sho\v th e block s 
und ern eath ·which glue this 
in position. The plinth is 

Fig . 5 Fig. 6 

When the doors are fitted 
ready for hanging, and ,vith 
locks and k eys, etc. (as to 
which I think no particular 
explanation is needed), t4 e 
shelves may be ·made with 
any ~ in. or i in. stuff you 
have at hand, and fixed in 
position (,vh en covered) on 
narro,v bearers, bradded or 
screwed to the back and 
partition. This is done 

.. . . 
; : : : ! 

1 • d f '3 • ff. 4'l 1n. ·eep, o :._ 1n. stu . , 

A Three -Cornered China Cabinet. Fig. 1.- Plan. Fig. 2.-Section through Centre 
of Door. Fig. 3.-Portion of Back Rail showing Spindle, Terminal Pillar, 
and Support. Figs. 4, 5, 6.- Centre and Ends of Pillars. 

after the cabinet is lined . 
This concludes th e de­

scription, so far as th e 
and mu st be very carefu lly 
pu t on and mitr ed ·where joined, to fit frames are 1norti sed togeth er in th e usual 
·with a clean joint . way. Th e outside measure1nent of th e door 

H av ing n1ade the base, 1nark out on it fra1nes will be approximately 1 ft. 7 in. wide 
th e po sition of th e va rious upright pieces as by 3 ft. high ; but the exact size had better 
sho,vn in Fi g. 1, se tting the fac e line back be t ake n frorn the space left for th etn after 
21 in. f ron1 th e front a ll round, and then fitting two narrow sills ! in. deep on the 
rnake th e carca se top (shown in secti on, floor, and also the two h ead pieces over the 
]:'ig. 2 , B) in a similar manner to the floor of doors shown in sect ion (Fi g. 2, E). lVIake 
th e base , only th e size n ecessa ry to exact ly the door fram es a littl e large , to allow of 
cover the portion lin ed out - that is, 2f in. accur ate fittin g, and ,vith a t in. rebate 
less than th e floor of the base, all round. for th e glass (Fig. 2, c), ,vhi ch is fixed in 
"\Vhen ready, thi s carcase top is screwed position ,vith t in. strips bradd ed to th e 
d crwn to th e top of the back and partition, frames, as sho,v11. The glas8 is not put in; 
a nd ha s th e sid e and front pieces dovetailed h owever, till the la st thin g. when the whole 
to it . Th e sid e pi eces an d centre piece are is painted or polished and th e doors ready 
0f } in. ,voocl, the f orrne r being 4 in., th e for h ang ing. 
latt er 3 in. ·wide at the face , and they PiUars.- lf possessed of a lath e of sufficient 
1nu ~t l)e cut th e necessary length (3 ft. size in ,vhi ch to turn the pillars, these may 
~ in.), to all ow of t'heir b eing dovetailed now be got on with . 'J~hese are turn ed out 
into th e carc ase to.p as before men - of 2 in . squa re st uff, and I think no difficulty 
ti oned, and do,v elled into th e ba se ; or will b e exper ienced in drawing a full-length 
th ey n1ay b e screwed up from beneath, pattern from the sections given in Figs. 4, 
:if pr ef err ed. rrhe ba se is fixed in pos i- 5, and 6. Th ey n1easu re fr om end to end 
tion ,vith four screws throu gh th e bnick, , 3 ft . I ! in., exc lu siv e of ton gues , but leave 

making and fixing portion 
of th e ,vork is concerned. It only remains 
for the cabinet, ·when so far completed, to be 
stained, polished, or painted, as the taste of 
the maker may di ctate, and lin ed ,vith a . 
suitabl e material, such as ba ize or Japan ese 
paper. With a gene ral hint or two, there­
for e, as to n1etbod and cost, I ,vill no,v close 
this descripti on, ,v hich I tru st may enabl e 
any ao1ateur to turn out a both useful and 
orn an1ent al piece of furnitur e. 

As to method : ahvay s plane up all ,vood, 
so far as is possible, before finally n1easur · 
ing. Cut rather too n1uch th an too little, 
as the waste caused by sa,ving and planing 
in getti ng things squa re and true fre­
quently excee ds expec tatio n and spoits the 
piece. Finish off with giass-pape~ ea~h 
sect ion as you go alon g; 1t saves time 1n 
the end. Make all n1easur ements ,vith the 
ut1nost care, and 1nake the1n twice over, to 
prevent n1istakes. . . 

rrhese few points,.carefully born e .1n nnnd, 
will save 1nuch time and vexati on, and 

. grea tly increase your pleasu re in the work. 

.,,, 
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,vi th re0':1rd to cost, the prices set out 
below are 

O 

,vhat the n1aterials cost the 
writer but thev can be used as a rough guide 
only, ~s quotat ions vary with localities-

\ Vood (deal) ... 
., 1 (,Nalnuq . ... ... . .. 

S car let baize lln1ng , 3 yds. nt ls. 4d. 
G lass 
L ocks and hinges 
.Polish and sundries ... . .. 

s. d. 
3 0 
6 6 
4 0 
2 6 
2 6 
1 6 

£1 0 0 
If t urning has to be paid for, the cost will 

be a ho ut 4s. 6d . n1ore. · 
vVishing every success to those ,vho may 

at t empt this not difficult piece of work, I 
w ill only add that I shall be pleased to 
hel p anyone over any little 
<lifficulty they may encounter 
thr ough the 1nediun1 of that 

f l . "Sh " r.nost use u section, op. 

1VRINK LES FOR ALL. 

To ren1ove hot-,vater marks 
from xnahogany, rub the mark 
on the ,vood ·\vith linseed-oil, 
and after ,vards pour on the 
spot a little spirits of wine ..-:-:· 
(not n1ethy lat ed spirit), and / ·:·.> 
rub d ry wit h a soft cloth. .(\:}; 

.Fo~ a le~k~ge ii: iron pip~s, .:()/~ . :~. 
mi x lr(?n fi~1ngs into a stiff ':::;}~< 
salve.with vrn~gar. Well dry .:i~ 
t he pipe, and fill up the crack \.-~~ ­
·with the salve, and it will ;jj.~· 
.soon harden and ~ff ectually ••• . 
stop all leaka ge. If the hole ~/~ . 

,v1th th e salv e, a bit of thin ~ 0% , 
sheet iron can be secure ly % .. · 

'I o dete ct iron from steel ~ 1111 
tool s, place the tool upon a ~ _ 
stone , and drop upon it some ~ . -,:. 
dilut ed nit ric acid (four parts · m ~~ 

WORK. 

AMERICAN INVENTIONS. 
•O• 

THE Yankee brain seems to be at once the most 
imaginative and the most fertile in the rnatter of 
inventions- spending itself as it does in original 
ideas for tools and appliances whieh find their 
wayallovertheglobe. We bring before our readers 
suggestive details of a few of the 1nost recent re ­
sults of the inventi\•e faculty of our " cousins." 

One is a self~closing gas burn er an'anged to 
close automatically when the flame is accidentally 
blown out or the gas is shut off at a distant point. 
The tip passes through an opening in a plat e 
made of two metal strips of different mat erial , 
preferably brass and steel, so that wh en th e plat e 
is heated by the flame it bend8 upward. On the 

of ,vat er to one of acid). If ~ ~ 111/llfl 

t he tool ren1ains clean, it is /~ ~~ =-
of iron ; if of st eel, it will =- -:Iii~~~ 
show a ?la.ck sp ot where _=: 
touched ,v1th the acid. Th ese - - · 
spots can be rubbed off. 

Parchment pap er can be 
prepar ed as f ollo,vs :-Boi l a 
b it of good ,vh it e soap in soft 
·water t ill an oily iiuid is pro­
d need. Lay it on any kind 
of pape r ,vith a, brush, and 
,vben dry, coat it with a 
Rtro ng solution of alum. It ,vill be like 
leathe r, and ,vat erproof . 

Fo r an in1itation black ,valnut, mix one 
part of ·walnut -peel ex tra ct ·with six parts of 
,,xat er, and coat th e wood with th e solution. 
::Vheu the. rnate_riaJ is abou t half dry, rub on 
1c r1 8olutio n of bichromate of potash ,vith 
·1,v:atcr . .. rrhi~ plan ~cl opte d eve n on poor 
p111e w1.ll defy dete ction fron1 real walnut. 

,An exee1lent f nr1;i~tue polish may be made 
·v.?tli (~qu aJ. T!fi,rt s of :shellac, varnis h, lin seecl-
0 1(, and sprnt s of wine . 

. J:1\,r go0<l l1arne1:,s compo sition tak e -! lb. 
of rvory bJ;l~;k> l oz. of ~ndigo blu'e, Id. heel­
b,.~ll, J_ o;;. <~f gur~1 arab1e, _2 oz. of spirits of 
Wl!H .\ ~ .1nut~ ot turpent in e, and t lb . of 
r~c~c:-:;,va,x. JJ1.ssolvc .th e _-wax ~n the turpen­
t u H\ and tbc gurn 111 th e -wine. Mix the 
w hol u to gEI.Ji er, and t,irr1mer over a slow fire 
ten or Iiftocn rnin u tes. 'l'nike care that it 
does not ruu ove r . 

- ---- - -- - -- - - --- - -- - - -- -- --- - ·- ---- - --~ - - - · - --- -- ------- -- - - --------:·_---:_-·-.. _ - -::---==-~~~ 

Perspective View of Three-Cornered Cabinet. 

under side of th e plate is a downwardly extend in g 
rod engaging a spring on the burner pr essing on 
a whe el on th e cock, the wh eel containin g a sprin g 
to close th e cock wh en th e other spring is dis­
conn ected, such disconn ection being effected by 
th e movement of the r od on the cooling of the 
plate to which it is attached. 

A tra ce support is a simple and in expens iv e 
met allic loop dev ice adapt ed to be readily raised 
or low ered on th e skirt to assume the proper 
position to car ry the trace acco rding to the size 
of th e anim al , th e deviee being connect ed at it s 
lower end with a str ap to which th e belly band 
may be buc kled . 

Another useful article is a lab ellin g machine 
for quickly, accurat ely, and securely attachin g 
lab els to bottles, cans , and oth er receptacl es, one 
operator, by its use, conven ien tl y handlin g a 
large numb er of bottl es and firmly atta ching th e 
labels . A bottle xeceiver contains a pad adapt l~d 
to be dipped in a pa ste box next to whi ch is a 
label table, revolving bru sh es being arran ge d 
next to th e table, while th er e is a plu nger for 

I pressing a bottle between and throu gh th e 

brushes, and means for imp ar ting simulta.n oous ly 
a vertical sliding motion to tho r eceiv er and to 
th e plungor . 

A vehicle pole is an a clj ustable pole adap t ed to 
vehiclos of different width s. Tho / pole haA a. 
cross -piece at its rear ond, soc uc(;d to the pole in 
th e usual way y brace s attaclwcl to the end8 of th e 
cross- pi ece being Heeu rc<l tu thu polo by bolh ,, 
and th e r ear ends of the br:tce s are pro vided with 
eyes, whil e bebve en tho cye8 and the pole in each 
bra ce is a long itu din al a1ot. Th e pu1o ir on p aH HCH 

t hrough th e ey e on the bra ce, r:xt,rndi ng forwa rd 
unde rn eat h , and th o iron i s ada ot ed to he rnove d 

J. 

in or ou t an d securely cl amp ed to th e brace in 
an y desirG<l po8ition. 

A.n in gen ious im provcn wnt has l)f~en eff eet rJd 
in n. wre nch . Thi s consistf :i of a. lmr forke d a t one 

en d and p r ov i<1ed ,v ith Horration8 
on t hu i nrn ·r snrfac o of one of 
th e ar ms o.f the fork , t h e ba r 
b ein g bovull.c'.d an d serrate d a t 
the oppo ::;j tc c·rHl [tnd fu rnislu :cl 
with a pivoted. serra t ed jaw, 
designed to ae t in conjunct ion 
with t h e Sf;ITat~ d encl of the bar 
as an adj nstablo \Vronch . l1. scr ew­
dr iver Llau e i s f orm r,d on the 
outer enJ of t h o pi voted j a"\-v, 
t he implen1 cnt forrnin g a simpl8 
and in oxpen:,i ve t ool fo r tu r ning­
and holding r ound or polygona l 
rods, nuts , g as hurn crt;, etc ., and 
for t h o u se of bic ye li ::5t s t o turn 
the spoke..:i of th o w h eol::,. 

Coach , carriage, and cart 
\'.:;::\/'\. bu ild.ors svill bo int cr ost ccl in an 

··-11· \J~·?,/, axl e ooaring hy ,,vhic~1 a sjmr:le, 
., '(>.~-',,1,:.:z ~ ch eap, and easy runnm g bearing 
-·:_ }%; i is pr oYi clecl. It is a dap tecl for 
. \ ) app lication to all sort s of veh icle~, 
-.-_: ,,,:;; and t h o out er end of th e h ub is 

·? % so ro unde d off th ;;tt wh en struck 
f b y t he hn b of anoth er vehi cle it 

is not like ly to be in j ur ed. The 
ou ter en d of the axle box i.-, closed 

f/ arid i ts i nn er end re cessed an d 
?2. scr ew-t hre aded, Vl hil e the axlo 

, ., h as en l arg ed bearin gs i n t he box 
-1 ' ~~ an d a collar to fit th e r ecoss, a, 

--~~ ~;ff ~'"' nut on th e axl e en tering th1~ 
- · · thr ead ed portion of th e box , and 

a bind in g scr ew being he ld partly 
· · in the nut and partl y in th e box. 
i · In th is coun tr y th e ,veat h er 
-= is rarely hot enough to call for 

~ --=~= _. fans in our be dcham bers , and 
-= the pro spectiv e uses of a bed fan 

_ ... 

wou ld probably be m o1'f con­
ne cted ,vitb illn esses th ar:i. .t"ude 
healt h. Th ero see1ns to be scope 
:for th e in vent ion sorn ewh ere ! 
I-Ienc o the b od fan , a dev ice 

and operat ed by a t rea dle. It con .. 
sist s of a ligh t sta ndard from 
wbi ch proj ect s a shaf t carry in g a 
fan wh eel, t he height of \\'hi ch 

can be readily adju st ed, whil e the fa n 1nay be 
turn ed to throw th e br eeze in any direction . The 
d evi ce is worked noi selessly and~ ah nost enti rely 
without friction. 

Some new bi cycl e n1echani s1n consis ts 0£ a 
,vh eel form ed with a h ollo,Y hu b jou rnaled in the 
bicyc le frame, and carr yin g on its peripher y a 
pinion in n1esh with an int ernal gea r wh eel on a 
shaft pass ing thr ough th e hu b, and also j our ­
nal ed in th e bi cycle fra me. T he i mpro-v mn ent 
forms a dr iv ing n1ech ani sm or sirnple and 
durabl e constr uct ion , pennitt ing of easily run­
nin g the wh eel at a h igh rat e of speed, and 
r end erin g it s constr uction very con1pact and 
stron g. 

A. newly pat en ted A_n1ori ca11 har ness saddl e is 
for sin gle ha.rness, and is so 1nade a s to 
be expe diti ously an d conYen 1cnt ly fitt ed to the 
back of any horse . 'The const ructio n pr ovi des 
for h oldin g th e tr ee of the sad dle at an denttion 
ab ove th e back of the animal, to which the saddl e 
is appli ed, an d t hu pad s ar o so n1ade that they 
will n ot chafe or inj nr c th e skin , t he pa tls being 
also arnpl y ven tilated. 
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"WORK" PRIZE SCHEME. 
XO TICE. 

u WORK" COMPETITION COUPON 
will be found on page 272. 

C./1.SSELL' S 
11IJ;41VUALS OF TECHNOLOGY. 
Edited hy PROFESSOR A YRTON, F. R. S., and 

RICHARD \V OR:\IELL, D.Sc., M.A. 
Il lust rated throughout. 

The Dyeing of Textile Fabrics. By Prof. 
HuM:-.rnL. 5s. ,,r atch and Clock l\Taking. By D. GLAsao,v. 
4s. 6d . 

Steel and Iron. By Prof. vV. H. GRREN'\voon, 
F .C.S., iLI.C.E., &c. 5s. 

Spinn~n~ \ Voollen and vVorsted. By 
,1v. S. B. McLAREN, iJ.P. 4s. 6d. 

Design in 'Text ile Fabrics. By T. R. ASHEN· 
Hl!RST. \Vith Col oured Plates. 4s. 6d. 

Practical niechanics. By Prof. PERRY, M.E. 
3s. 6d . 

Cutting ,..fools ,vork ed by Hand & Machine. 
By Prof. R. H. S:r.uTH, .J\il.I.l\I.E., Ass. !vI.I.C.E. 
3s. 6d. -

CASSELL & COMPANY, LIMITED, Lud..~ate Hill, London. 

CASSELL'S 
TECHl\1/CAL 11fAN UALS. 

Il lustrated th~oughout 1.uith Draw.Z:n'-R"S and Working 
Dzagrams . Bound £n cloth. 

.A. pp lied 11echanics. By Sir R. S. BALL. 2s. 
Bricklayers, Dra\ving for. 3s. 
Building Construction. 2s. 
Cabinet -n1akers, Dra,ving for. 3s. 
Carpenters and Joiners, Dra,ving for. 3s. 6d. 
Gothic Sto n e,vork . 3s. 
Handrailing and Staircasing. 3s. 6d. 
Linear Dra ·wing and Practical Geometry. 2s. 
l.inear Dra,ving and Projection. The Two 

V ols. in One, 3s. 6d. 

?\Iachinists and Enginee rs, Dra,ving for. 
4-s. 6d. 

11etal -Plate \V orkers, Dra ·wing for. 3s. 
:i\J:odel Drawing. 3s. 
Orthographica l and Isometrical Projection. 

2 S , 

Practical Perspective. 3s. 
Stonemasons, Dra,ving for. 3s. 
Systen1a ti c Dra ·win g and Shading. 2s. 
C ASS E LL & COM PANY, LIMITED, Lud..~ate Hill, Lo1td'1n. 

THE POLYTECHN IC SERIE.S'. 
C onsi sti ng of Practical Illu stra ted i'rfanua ls specially pre~ 

par ed for S tud ent s of the Po lytechnic In st itute, R egent 
S tr eet, Lonci on, and ~uita ble for the use of a ll S tudents . 

Forty Les sons in Carpentry Workshop 
Prac tice . Cloth g ilt, Is. 

Pr ac tical Plane and So lid Geometry, 
in clud ing Graphi c Arithmetic. Vol. I., ELEMENTARY 
STA G E. Cloth gilt , 3s. 

Forty Le ssons in Engineering Workshop 
Practice. I S. 6d . 

T ec hnic al Scales . In set of T en in cloth case, 
I S, p er set. Als o on ce llul o id, in case , rns. 6d . per set . 

Elementary Chemistry for Science Schoo ls 
and Classes. Crown 8vo, 1s. 6d. 

Bui ldin g Construction Plates . A Ser ies of 
~o Draw ings. Cloth, 10s . 6d.; or copies of any Pla te 
may be ob tain ed in quantities of n ot les s than one 
dozen , price IS. 6d. per doze n. 

CA SSELL & CO MPANY, LIMIT E D, Lud gate Ifill, London. 

HOLIDAYS! EVERYONE SHOULD READ 

:EIOR"NER'S 
PENNY 

STORIES. 
ON SALE AT ALL HOLIDAY RESORTS. 

WORK. 

is , vublished. a.t Lll Belle Sa._t1ivage, Lttd{l31e ffill, I,tmdO'lt., at 
9 o clock everv WedMsday morning, and ~1wuld be obfa:faur.bletWerJI· 
tchertJ tkrouoho11.t the United Kinacuma. on Frida.11 a.t thtJ ia~Bt. 

TERMS OF SUBSCRIPTION. 
(Sent post fru to any part of the world.) 

B months, free by post •• •• 1e. sd. 
6 months. ,. •• ss. s,l. 

12 months, .. .. •• ... 6s. 6d. 
Postal Orders or Poat Office Orders payahle at the General 

PoBt Oltlce, London, to CASSELL and OOHPANY, Lrn1ited. 

TBRllS J'OR THB INBBR':!ION OF ADVBRTIBRllRNTii IN EA.OH 
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One Page • 
Ha.I! P&ge - • 
Quarter Page • • 
Eigb th of a Page - • 
One·Sixteentb of a. Page· 
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£ 8. d. 
• l~ 0 0 
• 6 10 0 
• ! 12 6 
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Small prepaid Advertisements, euch as Sltun.ttons Wanted 
a.nd J:11xcba.nge, Twenty Words or less, One Sllilling, and On1t 
Penny per Word cx~ra if ove r Twentv. ALL OTHER Adv~r· 
tisements in Sale and Exchange Column are cha.rgell One 
Shilling per Line (averaging eight words>. 

Prominent Poai.tiMUt or a Be1"i88 of insertitno.s, 
by specia, arran,ge?Mnt. 

••• Advertisements should reach the omce fourteen 
days in advance o! tbe date of issue. 

• • • All letters suggesting Ar.ticles, Des ·igns, and MS. 
communications for inserti on in this J otirnal 
will be welcomed, and shonld be addressed to ~ 
the Editor of WORK, CASSELL and CoMPANY, 

L imited, London, E.C. 

LOCAL WoRKSHOPs.-Proposals having 
the object of stimulating craftsmen and 
apprentices of whatever trade or craft, 
cannot be too frequently or too forcibly 
introduced to their notice. The industrious 
,vorkman or the apprentice, detennined to 
improve his position, is legitim ate ly and 
,vorthily occupied when devoting his spare 
time to the study of processes and the 
acquisition of knowledge of a nature lik ely 
to be of advantage to him in the fight for 
life, and of which he is called upon to make 
the best . The workn1an who does not see 
this aspect of matt ers places hi1nself at 
fearful odds in the near labour strugg le of 
the future. '\Ve believe that the ti1ne has 
come in this country when we n eed to 
return to the condition of things ,v h en a 
craft ,vas not split up into branches as it 
no,v is, but when a craftsman's training and 
capabi lities extended to, and ,vere con­
centrated upon, his craft as a whole. Now~, 
ho,vever, apprentices are con tent to learn 
little more than a section of their trade, 
,vhich n1ay be well enough so long as they 
are kept in steady emp loyn1ent in well ­
estab lished works and factories. Ho,v does 
this method tell upon the worker, h o\.vever, 
when h e is face to face with so1ne of the 
ste rn facts " ·hich are the a tt end ant incidents 
of strikes and suc h-like emergencies 1 En1i­
gration is the outlet often mooted at these 
critical times, but where, ,ve inquire, is the 
chance for the craftsman or apprentice if he 
emigra t es, t ak ing with him the knowledg e 
of a mere branch of his trade 1 It is a pity 
that the so.ca lled friends of the ·workers, the 
agitato rs who stir up discontent an1ong the 
men, th e leaders who prate to th em fron1 
rostrums - in fact, their ,vhole host of irre ­
sponsib le advisers-do not instil in to then1 
some of the teachings which ,vould tend to 
make then1 1nore thorough a.nd all -round 

L 

workn1en ,vor thy of their ancestors in the 
old days of guilds and craft con11nuniti es. A 
remedy for this evi l seen1s to us to lie in 
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the es.tabli~hm~ntof co-operative workshops, 
especially 111 villages and localities where-it 
is possible for men of various and kindred 
~rades to ~eet. together for the purpose of 
interchanging ideas concerning modes and 
f!le~hods of wor~. This. would be good if 
limited t0 men of any given craft but far 
better if interchang~ of thought t~ok place 
between those of different crafts. There is 
no reason ,vhy a smith should not know 
so~ething of a plane, a shooting-board, or 
mitre, and a carpenter would be none the 
l~s qualified as 3: work~r for an acquaintance 
,vith the te1npenng of iron and the forming 
o.f edge tools. Even if restricted to par­
~1cular cla8ses of trades, such as work in 
iron, wood, stuffs, etc ., co-operative work­
shops would be productive of great good 
for the especial trade represented ; but 
workshops arranged on a plan whereby 
several ,vorkers of different trades could 
meet for interchange of ev~n the rudiments 
of the various crafts ,vould be productive of 
untold good to the men and their trades 
and would tend not a little to conserv~ 
many craft interests of the country ,vhich 
are nov;r being slowly driven out, only to be 
superseded by foreign labour. Why should 
n?t a co1nmon ·workshop, with benches for 
~1fferent craft tools and paraphernalia, be 
fitted up and attached to working men's 
clubs 1 The clergy of town and country 
p~ris~es .might do .much in starting a scheme 
of this kind . Even on a sn1all scale village 
workshops would do n1uch to divert men 
with leisure evenings fron1 less whole some 
pursuits. We should be glad to see the 
matter taken up and thoroughly ventilated 
in our columns by clergymen, 1nasters, and 
,vorkmen. vVe are on the verge of a great 
national crisis in connection ,vith the trade 
and labour of this country. Employers and 
workers-be ready ! 

TR ADE CLASSES A ND YouNG WoRKMEN.­
On the use the latter n1ake of the f orn1er \Ve 
h~_ve a ,vord to say, and that word is one of 
serious in1portance to English trade in the 
future as ,veU as to the indi vid ual ,veil-being 
of the workn1an hin1self . On the ,vay the 
young mernber s of a trade act ,vith regard 
to their o\vn in1provement, there is d epe nd­
ing at the present time a very mon1entous 
n1atter ; it is no less than the .question of 
whether t echnica l education sha ll or shall 
not be a success. '\Ve know that :France and 
Gern1any have technical schools at ,vork; 
th en v;."hy should not ,ve also find more of 
our young men availing then1selves of a.11 
the advantages that trade classes give the1n i 
The fact is that very 1nany are deficient in 
n1oral cour age, or they haYe not pluck 
enough to take a course ,vhich shall separate 
then1 fro1n those ,vhose n1otto is, 'Take it 
easy, or don't trouble. If the apprentice or 
young " 'orkn1an ,vill but look ha.ck, he will 
find that there has been an advance during 
th e last fe,v years in every direction. This 
mu ch he ·will gat her fro1n conve rsat ion with 
even the 1nost prejudiced of "' ork n1en, and 
yet the sarne older 1nan n1ay be the first to 
di~suade a you ngster taking up ,vith '' new­
fan gled notion s,'' such as joining a trade 
class, or a class in science and a rt. Let 
us rnake clear a prevalent n1isnnder­
standing ,vith regard to t echni cal in~ruc­
tion. It is not intended to suppl ant " 'ork­
shop pra cti ce, but to supple1nent it. At 
a trad e class th ere are opportunities of 
arrivin g at the r easo n ,vhich gove rns this or 
that 1net hod : a course it is irnpossible to 
follo,v in ll10St 1\'orkshops, eRpeciaJly those 
where the teaching is - ''Not t0 rea~on 
why." 
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IRIS BREAD-PLATTER DESIGN. 
BY FLORENCE HUDSON. 

---,o~•-

I WONDER how many readers of WORK ~re 
familiar ·with the lovely berries of the wild 
purple iris (iris f wticlissima). 

Please do not, because I begin ·with such 
a ren1ark, jun1p to the conclusion that I 
therefore i1na.gine v\,r ORK to be strictly 
urban in its circulation, or that its 
readers one and all despise 
country walks. It is to the 
true " yokel n that the 
proverb "Familiarity 
breeds conte111pt n 

is usually app li­
cable ; but real 
country,valks 
worthy of 
the nan1e 
mean 
glorious 

scran1bles 
by footpath, 
wood, or n1oor 
- a turnin g aside 
from roads and 
hea ten tracks of ten 
·in1possibl e during an 
J£ngli sh ·winter. 

'J'o tho se ,v ho love 

'' I saw a cro\vd, 
A ho st of go1den .dn ltod ils ; 
Besid e th e lake , beneath th e trees 
Flu tte ring and da ncing in the bre~ze . 
* • '!.· ~ ... 'i< 

A ud th en rny h eart with ple aRnrc fill s 
A nd dan ceH wi th the da,fl'odil s " ' 

---the .moor abnye ~he sea, ,vhere n, sharp 
eye spies th e wh1te heather t oken .of "good 

WORK. 

luck "-the fairy crimson lichen cups nest­
ling in feathery moss. Year in and year 
out Nature charms us by her "infinite 
variety." 

But in January even Nature is econom­
ical ; the glowing autun1n leaves lie dank 
and sodden beneath our feet, even the hips 
and ha,vs are scarce, and Flora can con-

tribute little beyond a few stra y gleams of 
golden gorse. 

'l'hen to come suddenly on a clump of 
iris, with long, sword-like leaves of vivid 
green showing off in fullest contrast the 
brilliant orange-scarlet berries, borne in a 
three-lobed, opened ovary ef delicately " 'ith­
ered brown - to come on such a treasure is 
indeed to secnre a pr ize. Such ,vas my good 
fortune, and, having carried hon1e n1y tr ea­
sure, the thou ght struck n1e, " .Ho,v ,vell 

should er, 
ren1arked, 

" H(nv a.bout 
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,vhen done, I made careful drawings of 
all four sides-if you can apply such a term 
to rounded surfaces-and submitted them 
to my friend. 

" Ah, that's capital ! Now, wasn't I right ~ 
Let 1ne put them together ! 11hat leaf goes 
up there, and turns so; and that one-no, it's 
the otlier one-stay, ,vhere does tliat bit 
~on1e f ron1 1 Let n1e see, tlz:is is the right 
side-no, it isn 't, it 's the left. Oh, bother 
the thing ! " 

Then, ,von1an-like, I laughed at him, and 
said : •' I told you so." The end of it ,vas 
we both agreed that if 

"l\iiultiplication is vexation, 
Practice drives us mad;" 

and that we ,vere quite convinced that the 
readers of \V ORK ,vere far too clever to 
need anything beyond "suggestions" for a 
handle. 

I ought to add that a good working size 
<>f the platter is a diameter of 14 in. 

t=" ~--i;; __ 
~ r-

WORK. 

Personal patience is, however, indispensable. 
The occupation is cleanly, and need make 
no litter, and t~erefore c_alls for no special 
apartment for its pursuit. The strai$'ht­
edges and curves for guiding cutting-knives 
must be of steel or brass, or else of wood 
edged ,vith n1etal. The latter gives the 
better hold for the fingers, and is not so 
likely to numb their tips as rules entirely 
of metal. 'l'he cutting-knives should be of 
the best steel, with heart-shaped points 
like that of the ordinary desk -knife, and 
well hardened, that it may not rapidly lose 
its edge. This is a most important point, 
because paper or cardboard will soon destroy 
the edge of any knife that is not made of 
the best steel. The point of the knife is 
kept close against the guiding-edge in 
order that the cut may be steadily and 
evenly made. 

For cutting circular arcs, a compass of the 
forn1 shown in Fig. 1 is used. It consists 
of an upright n1etal bar, A, with a point, E, 

r 
+-

~Fig . .2 / Fig-. 1. 
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the option of the modeller . We, how~er, 
have not had recourse to them. 

In selecting the ce1nenting material 
strength and cleanliness must be sought. 
The slightest smear on the white cardboard 
is very perceptible, and roars the appear­
ance of the whole work ; and it cannot be 
removed without injuring the surface. The 
,vell-known Diamond cen1ent is probably 
the cleanliest to be obtained, but it is ex­
pensive. Fish-glue is exceedingly strong, 
but it is also abominably nasty. The ordi­
nary glue, properly prepared and carefully 
applied, serves the purpose very well. 'rhe 
best clear glue should be purchased, and 
soaked in cold " 1ater ({>reviously boiled) 
until it assumes a gelatinous consistence . 
It is then to be boiled ,vith sufficient water 
to render it thin enough to be filtered through 
book-muslin. After this it may be simmered 
down to any thickness found desirable ; bnt 
it must ahvays be borne ' in 1nind that the 
thinner the layer of glue in a joint is the 

H 
Fig.4 
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lron Bridge Modelling in Cardboard. Fig. 1.-Cutting Compasses. Fig. 2.- A, T Iron; B, Angle Iron ; C, Channel Iron ; D, Joist or H Iron; H, Joggled 
End of Tor Angle Iron; E, E', and G, Buckled Plates. Fig. 3.- Side Elevation of a Tied Arch. Fig. 4.-End Elevation of a Railway Bridge. 

IRON BRIDGE MODELLING IN 
CARDBOARD. 

BY FRANCIS CA1\'1PIN. 

l\!ATERIALS - TOOLS - KNIVES - RULES - CUTTING 
COMPASSES-T IRON-ANGLE IR ON - CHAN­
NEL !RON - JOIST IRON - JOGGLED ENDS -
BUCKLED PLA TES - TIED ARCH. 

1IoDELS made in "Bristol board" of -ir-on 
bridges, if neatly executed, always present 
a pleasing and interesting appeara.nce ; and 
th eir construction not only gratifi es th e 
a mateur, but also educates the student if 
it is faithfullv carr ied out. Bristol board is 
a very superior quality of cardboard, sold 
by those ,vho supp ly artists' mat erials and 
by some station ers. It s uniformity of sub ­
s tance rend ers it very suitable for our pur­
pose, but cardboard of a lower grade may 
be used with considerable success, but it 
does not pr esent so finished an appea ranc e 
as the work produced from the better 
material. 

The tool s actua lly required for this de· 
scr ipti on of ,vork are neither expens ive nor 
numerous, thou gh in this, as in other matters, 
tho se ,vho wish to spend a good deal of 
1noney can do so; but they should reme1n­
b er that it is not alway s th e one ,vith the 
best outfit ,vho produces the best ,vork. 

at the bottom to rest on the centre of the 
arc to be cut. In the . vertical bar a slot is 
made, into which a horizontal bar, B, fits, 
being passed through it to a distance which 
will place the knife-blade, c, at the desired 
radial distance f ron1 the centre, E. The 
bar, B, fits the slot closely, and is secured in 
position by a thumbscrew, D. A side vie,v 
of th e knife is shown at F. It is n1ade with 
a tang, G, to fit tightly into a slot or recess 
in the bar, B. Small discs, such a.s are 
used to represent rivet-heads, m~y be cut 
out of card ,vitb a leath er punch. 

In making up the different forms, great 
care mu8t be used to obtain neat joints, as 
upon thi s the whole appearance of the '\\~ork 
very materially depends. In Fig. 2 are 
sho,vn some forms of constant occurrence in 
iron bridge ,vork. No angular forn1s are 
to be n1ade by creasing and bending th e 
cardboard, as clean, square corners cannot 
in that way be obtained. It is also obvious 
that the cutting-b lade should be kept at 
right angl es to th e surface of the card, in 
order to secure square edges. The board 
upon which the card is cut should be n1ade 
of elm or sycan1ore. A sheet of plate-glass 
is preferred by some, but this has the dis ­
advantage of being somewhat slippery. 
Clamps for holding the parts together ,vhile 
the glue or cement is sett ing n1ay be used at 

stronger will the joint be. A piece of very 
smooth deal, sharpened do,vn to a chisel 
edge, is very convenient for applying the 
glue to the edges of cardboard. 

When several thicknesses of card require 
to be superposed, the glue used should be 
very thin and the work placed under a 
,veight or in a press until it is dry. For 
tubular work the cardboard is not very 
suitable, and this n1ay be more satisfactorily 
produced from cream-laid lett er-paper. It 
1s necessary to have a rod, or cylinder, to fit 
the int erna l d iameter of the tube required, 
and upon this th e paper is rolled after 
having been coated ·with glue. The number 
of turns of paper will depend upon the 
thickness requi red. The strength of columns 
made in this ,vay is quite astonishing to 
people who are not accustomed to its 
use. 

In Fig. 2 A repre sents the end of a T 
iron, such as are used for struts and stiffeners. 
A strip of card is cut for the tab1e, and 
do,vn its centre two lines are drawn, to 
sho,v th e position to be occu:pied by the rib. 
One thick pencil line, equal 1n width to tbe 
rib, should not be used in pla~e of two ~ne 
lin es because the lead may interfere with 
th e j1roper adhesion of the glue. vVhen th:e 
rib is prop erly placed upo~ the t.a?le, 1t 
should be t ru ed up to a vertical pos1t1on by 
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pressing squared strips of wood upon each 
side of it. 

An angle iron, of which an end is shown 
at B, is made in a similar way ; but here 
the rib is glued on at the extreme edge, 
which it must exactly meet along the whole 
length. Channel iron, c, and H iron, D, are 
built up in a similar way. Plates known as 
'' buckled " plates are very co1nmonly used 
for bridge flooring. They have horizontal 
fillets, F, around the1n, and the centre, G, is 
dished up ,vhile hot under a press (as shown 
in side · elevation at E). To 1nodel this in 
card the fillet, FF, 1nust be cut out sepa­
rately and the central part made of a piece 
of card, E1, some,vhat larger than the in­
terior of the fillet edge (it is also gored out 
at the corners, as shown). All the edges are 
touched ,vith glue, and then brought to­
gether by bending the card so that it assumes 
a dished form when it is pressed into the 
fillet, which is laid on a board or piece of 
glass-the latter preferably, as the glue does 
not stick to it, though this remark does not 
apply ·when Diamonci cen1ent is used. The 
necessary length and width of the piece of 
card, E1, are found by drawing sections of it 
and measuring round the curve, E, with a 
pair of fine dividers. The extent of goring 
·will be such as to leave the edges equal in 
length to the inside edge of the fillet by 
·which they ,vill be surrounded. Where 
angle or T bars are to be joggled (as sho,vn 
at H), the joggle, I, should be made in a 
separate piece and glued on to the end, and 
the rib, K, cut out to fit it. 

WORK. 

SCIENCE TO DATE. 

Properties of Pure Boron.-The pure amorphous 
boron recently prepared by Moissan has very 
remarkable chemical properties. It is infusible 
even in the electric arc, but it inflames in air at 
700°, forming boric anhydride. It combines with 
sulphur when heated with that substance with 
brilliant incandescence; with selenium it behaves 
similarly, but without incandescence ; but has no 
action on tellurium. A similar gradation of pro­
perties occurs in the case of the halogens, with 
chlorine and bromine it unites with incandescence, 
while with iodine there is no action. It combines 
with nitrogen at high temperatures, but has no 
action on phosphorus, arsenic, or antimony. On 
contact with silver .fluoride in a mortar there is at 
once incandescence and detonation. It reduces 
metallic oxide like carbon, and even a g1u1powder 
may be made of boron, sulphur, and nitre. It has 
no action on sodium and potassium, but silyer, 
platinum, iron, aluminium, and magnesium combine 
with it to form borides. 

Photography in Colours.-M. Lippmann, who 
lately communicated to the French Academy a 
process for photographing the solar spectrum, has 
made further progress with his experiments, and 
has succeeded in improving the sensibility of the 
ftlm. He says that " On the layers of albumino­
bromide of silver rendered orthochromatic by azaline 
and cyanine, I obtained very brilliant photographs 
of spectra. All the colours came out at once, even 
the red, without the interposition of coloured 
screens, and after an exposure of from five to thirty 
seconds.'' He submitted also photographs of a 
stained glass window of four colours-red, green, 
blue, and yellow-a group of draperies, a plate of 
oranges surmounted by a red poppy, and a many­
coloured parrot. These showed that the for1n is 
produced in the photographs as well as the colours. 
The draperies and the bird required five to ten 
minutes' exposure in electric light or daylight, the 
other objects several hours in diffused light. It 
seems from this that we are not very far from the 
solution of the great problem of photography in 
colours. 

Having given these preliminary inst.ruc­
tions, ,ve will no,v take an example of an 
iron bridge and sho,v ho,v to p.:·oceed in 
modellin g it. It is, of course, taken for 
granted that drawings are supplied, as it is 
not the modeller's business to design the New Chemical Element.-Masrium is the name 
·work~ The type of bridge selected is that of a new element which they have reason to believe 
kno-wn as a tied arch (it is shown in side exists in the mineral "Johnsonite," an ilnpure 

manganese alum found in Egypt. J ohnsonite con-
ele va tion at Fig. :3). It is 100 ft. effective tains about 2 per cent. of masric oxide. l\Iasrium 
spa n f ro111 centre to centre of the bearing- appears to have an atomic weight of 228, and.in its 
plates, ,vhich are each 4 ft. ]onO', those at reactions resembles zinc and aluminium, giving 
one end of each girder being nio~nted upon white gelatinous precipitates with ammonia, 

11 t 11 f h · ammonium sulphide, and ammonium carbonate. It 
ro ers o a o-w o . t e expans1on and con- is distinguished from zinc by the insolubility of its 
traction du e to changes of temperature. hydrate in ammonia, and from aluminium by 
Each main member consists of an arch, giving a precipitate with sulphuretted hydrog en 
A, B, c, the thrusts at the end of which in an acetic acid solution, and one with potas­
ar~ resisted by a horizontal tie, D, instead of eium ferro-cyanide insoluble in dilute hydrochloric 
b~1ng t ake n on abutn1ents, as is the case acid. 
with n1a8onry arches and also with some in High-tension Electricity.-The use of electric 
iron. This arrangement, however saves currents of high potential and great frequ ency, such 
buildin~ heavy Il)asonry supports, 'as the as currents with a potential of 130,000 volts, have 

...., revealed many interesting new facts . rrhey show 
pressure on th e bed plates becon1es vertical. that the insulating power of various bodies is only 
~he tie is con!1ected also to the arch by up- relative, and that with currents of a sufficiently high 
rights, E, which take up the load brouO'ht potential all bodies become conductors. Thus the 
up on them by th e cross girders. The dis.. conductivity of slate, which has hitherto be en con­
t b t f h sidered a perfect insulator, is made manifest by the 
c1nce e ween centres O arc and tie at the establishment of the electric arc between electrodes 

D?-iddle of th e span is 12 ft., and the up- of slate pencils when a high·tension current is 
ngh ts are 8 ft. apart; between the uprights used. 
are flat bars, G, 6 in. by ~ in., which act as Fogs.-Experiments are being made on the dis­
co1.~ nt~r braces in ~istributing the load and persion of fogs by electrical means. It is found 
r es1st~ng undu e distortion of the arch. An that under th e influence of an electric discharge of 
e ncl view of t~e bridge is shown at Jfig. 4. sufficient force, fog resolves itself into rain, and in 
.A, A, ar? the tied arches, between which is a this way we may hope to be rid of our fogs. 
e1_ear ·w1<lth ~>f 25 ft.-they carry the c·ross Crystallised Anhydrous Sulphates. - M. Klobb 
g 1rdc!rs, 'B, 8 ft. apart from centre to f'Pntre has succeeded in obtaining the sulphates of zinc, 
~ an.<l c,. c, c, c, show th e po~itions of t :ie copper, cobalt, and nickel, crystallis ed but yet 
l t ] l b d anhydrous. They are prepared by adding the 
01:igi ; \H ina. . · earers un er two tracks of ordinary hydrous crystallised sulphat es to fus ed 

rad wa,y earned by th e bridge. These ammonium sulphate, and then heating till all the 
bear er~ ar~ connected by bracket irons to ammonium sulphate is volatilised. Anhydrous 
the cro ss gird ers. zinc sulphate thus prep ared crystallises in colourl ess 

It:i 1ny next p~per I shall complete this octah edrons, which dissolve with extr eme slowness r t r t t £' l in colcl water, but more rapidly in hot water. 
RU JJec >Y n?a 1!1g O t le con1position of Anhydrous copp er sulphate forins grey crystals, 
th: ar ch and tie, th e uprights, girders, which rapidly diM"olve in water forming th e ordinary 
ra1l-b_ea.rer f{, and cover-plates. I shall also blue solution. Anhydrous cobalt _ sulphat e forms 
d.escnl;e the constrt~ction of the arch and red octn.hedrons, wh.i~h ~re o.nly sJightly attack ed 
tie .. Should the . bridge prove attractive by water, even on b01hng, while, still mor~ remu.rk­
po:-; 81 bly the Editor will let · t b f ll , d' 

1 

able, th~ green ~rystals of anhy~rous nick el sul-
by otlie· r carclb . ·d 1 · 1 

· e O 0 " · e phate are praot1cally insoluble 1n hot or cold oar ( es1gns. water. 

NOTES FOR WORKERS. 

ELECTRIC tramways are generally superseding 
the horse cars in the United States. I 

DIS'rILLED water has considerable solvent action 
on glass, and evon common water dissolves minute 
quantities. A German chemist ha.s estimated the 
amount of glass dissolved by 1neasnring the change 
in the electrical conductivity of the water. 

PE'l'H.OLEUM comes chiefly frmn Russia and the 
United States, but the Assam (India) Railway Co. 
have a well 650 ft. deep, delivering 700 barrels 
daily. 

A POU'fION of the test for all United States heavy 
guns now consists in firing thmn with full charges 
ten times in as rapid succession as possible. 

THE juice of the lacquer tree (Rhus vernic ·ifera) 
is the natural varnish used by the ,Japanese for their 
famous lacquer work. Sixteen years ago specimens 
were brought from Ja pan to Frankfort, and from 
see<1s of these there are now thirty-four trees, 30 ft. 
high and 2 ft. in circu1nference. It is intended to 
push their cultivation and make lacquering a German 

. industry. 
Krn gloves should be mended with fine cotton 

thread, and not with silk, as the latter cuts the kid 
n1ore. 

1\'.IINERAL lubricating oils have no action on copper 
and zinc, and of other metals they act least on brass 
and most on lead. 

IT is said that metal surfaces can be effectively 
protected by dipping them, after chemical cleaning, 
into a cold bath of one grain isinglass dissolved 
(with boiling) in one ounce of wa,ter. 

THE most perfect preservative of the colours, etc., 
of fish, insects, and anim0,l speci1nens is carbolised 
oil. Oocoanut oil is the best, and a little carbolic 
acid is added to it. 

A Nl1~W telephon e has been inv ented which is 
independent of insulators, is s1nall, of simple 
n1echanisrn, can be made cheaply, and is easily 
set up. The receiver is atta.ched to the operator's 
ear, so as to leave his hands at liberty to write. 

To restore fad ed manuscripts so that they may be 
more easily photographed, Herr Liesegang recom­
mends passing the1n through a weak bath of am­
monium sulphide. 

THE active crater of Tongariro, the volcano in 
North Island, New Zealand, is in a state of erup­
tion. 

DURING 1891 nearly 19,000,000 gallons of water 
were used by th e l\'.Ietropolitan Fir e Brigade to 
extinguish fires in London. About one-third of 
this was taken from the river, ca,nals, and docks. 
There were 2, 892 calls for genuine fires. 

To restore the elasticity of indiarubb er articl es, 
steep them for a few minutes in a mi xture of 2 parts 
water and 1 part ammonia. 

A MECHANICAL engineer of New York has made 
a set of chessmen of silvered bronze. All th e pieces 
are historical and contemporary, having th e costunies 
and equipments of 1194. It took hiin six years. 

A MARBLE cutter has 1nade a small working engine 
of m arbl e. It has a vertical piston and two side 
fly-wh eels ; its height is 23 in., and it is 10 in. by 
20 in. square. It comprises 100 pieces of ma rbl e, 
held tog eth er by tw elve brass screws, and it is 
work ed by air pressure. 

IT is said that th ere are over 100 electric elevators 
in N ew York City. 

A SINGULAR phenomenon, lat ely pointed out but 
not yet explained, is th at the int erior of a piece of 
mild steel may be raised to th e fusing point while 
the outside r emains solid. 

ALL the dynamos used at the Chicago Exhibiti0n 
will be in stall ed in the l\:Iachinery }Jall, occupying 
a space about 700 ft. long 11nd 110 ft. -wide, or about 
77,000 square feet. Here electr ic power to the 
extent of 22, OOO hors e-power will be obtained fron1 
dynamos of the principal 1nanuf actur ers of the 
world. 

ONE of the biggest rocks 1noved in railway con­
struction in Amer ica was r ecently excavat ed on the 
l\:Iexican South ern lin e. It wa s 120 ft. in height, 
and 1neasured over 1,000 cubic yards. Six dynamit e 
cartrid ges were successive ly fired under it, and at 
th e sixth the giant boulder roll ed away. 

A 1nRl\I of American distillers hav e discov ere<i 
how to make whisky which is quit e odourl ess, and 
yet retain8 all its ot her properties. 
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TRADE: PRESENT AND FUTURE. 
~ 

*** Correspondence frorn Trade and Industrial 
Centres, and News frorn Factories, mi"8t reach 
the Ed dor not la,ter than Tiwsday mornim.g. 

SHIPBUILDING TRADE.-There is stagnation in 
almost every quarter. At present writes our 
Liverpool correspondent, eighty-five' vessels of a 
total tonnage of 84,317, are laid up, owing t~ poor 
fn·ights. The shipbuilding yards are doing little, 
and the launch es are few. 

E~GINEERING TRADE.-In ~the Lancashire district 
stationary engine building section scarcely any new 
orders of moment are being placed while only 
those ma.chine tool makers who are engaged on work 
of a specia l char:-t{!ter are at all busy. Boiler makers 
report very littl e business. Considerable satisfac­
tion has been 1nanif ested in connection with the 
performance of some t en-wheeled locomotives which 
w ere made by a J\In.nchester firm for the New South 
,~ ... ales G~vernment. !-'hese engines have proved 
lu ghly satisfactory, while those of American manu~ 
facture have been shown to be unsuitable for the 
lin~s,. owing chiefly to their e_xcessive weight. Ship­
bu1ld1ng on the l\1ersey remams in a state of stag­
nation, wh ile n1arine engineers have no new work 
of any kind corning forward. l\Iany of the large 
textile machinists are becoming very slack, while 
the f_ew orders that ha ve been placed have only been 
obtained by the very low est tenderif!g. The iron 
trade of the district continues dull, and is charac­
terised by a want of confidence with regard to the 
future, operations being necessarily restricted. 
:Notice of reduction in wages has been served upon 
the engineers of the Tyn e and '\Vear; some 18,000 
men will be 0ompe lled to suff er a reduction of 10 
per cent . The feeling of the men, who seem to 
understand the state of the labour market, tends 
towards a settlement without any strike. The two 
recent strikes have evidently shown the folly of 
turning out in the face of a falling market. 

COAL 'TRADE.-Th e principal event of the week 
has been the tapping of the Barnsley seam of coal 
at the Canklow sinkings of Sir John Brown & Co., 
Ltd ., at a depth of 420 yards below the surface. 
The bed of coal at this point is 8 ft. thick. Sink­
ings are also being con ti nued at th e Pa rkgate seam, 
which will most lik ely be found at a depth of 
620 yard s. Barnsley coal is quoted at from 10s. to 
10s. 9d . per ton. Steam coal sells quickly at from 
9s. to 9s. 6<l., an d manufacturing coal at from 4s. 6d. 
to fo~. At N ewcas tle gas coals are firmer and steam 
coals are in demand. Household coals are slacker, 
bunker coals cheaper and more plentiful. Coke is 
likewise easier. 

B GILDING TRADE.-Our Birmingham correspon~ 
de nt writes :- Both sides in the strike havinQ' 
waiv ed points the strike has ceased. The grant by 
th e London men of 5s. per week, bringing up the 
strike pay to 22s . per week, stre ngthened the case 
considerably for the men. In Rochdale and district 
the threatened str ike of joiners has been averted, 
th e mas~ers h avi ng agreed to pay the extra ~d . an 
hour which was demanded by the men. This makes 
the wag es S~d. p er hour, which is the same as was 
paid a few years ago, thi s rate of pay dating from 
July 1. A.t Colne the employers hav e agre-ed to 
ra ise the rat e of wages from 8d. to 81d. per hour. 

I RON" AND STEEL TRADES.-At Sheffie ld th e iron 
and st eel trad es a re fair. Best brands of crucible 
st eel find a ready market, but there is no demand 
for common qualitie s. Th e work at th e rollinO' 
mills and tilt for ges incr eases, but improved busi~ 
n es s is more not iceable in cycle tra.cle we>rk th an in 
th e spec ialiti es for which Sh effield is fam ed. At the 
~'\Iid cll esbro > iron market prices showed an upward 
11·ric1ency, th e rea son bein g that manufacturers have 
L,t< l grea t difficulty in r estarting the furnaces; and 
tuun ~lt fifty-fi ve furnaces are in blast, they are 
] ir<Jd uc.i 1 t ~ very li tt le iron, and in s01ne cases what 
i~ rna.dc'. i:, ()f such p oor quality that it ha s been put 
li:1 ck into t lic f urn aces . It is probable that it will 
he n ear the en d of this month before any conside r" 
abl e quantity of No. :3 is made. :Merchants hav e 
bee n sellin g No. 3 for prompt delivery at 4ls . per 
ton, but ma.kers quote more . Buyers offer 40s. for 
July deli ve ries, and for J uly -Septeinber 39s ., but 
seller s will no t enterta,in thes e figures . lVIicldlesbro' 
wa,rra ,nt.s h ave ri!-;(~n above Scotc h> pr esent price 
l'leing 41s . 2d . Finis h ed iron and stee l works ar e 
rnor e fully emp loye d. Common iron ba rs are 
~;j 10s. ; best bars, £6 ; iron ship plate s, £5 5s. ; 
iro n angles, £5 2s. Gd. ; st eel ship plat es, £5 17s. 6d.; 
:-;t.cel ~ui gl cs , £5 12s. Gd. : all les s 2-b and f . o. t. for 
b rge lot s. Bla st furn ace cok e is 13s. :3cl. per ton 
tk Ji vere d. 

F I RE HHH 'K TI L\ DB . - The fir e ln·ick and sanitary 
p ipe trat1 e i.n Dnrimrn connt y is bri sk. 

WORK. 

CARRIAGE TBADE.-In Liverpool there Me 8, few 
men inquired for; both body · makers and carriage 
painters are in request. , 

CHEMICAL TnADE.-Chemicals remain steady 
with a good demand, especially for soda ash and 
bleaching powder. 

COTTON AND FLANNEL TRADES.-These continue 
to be in a very bad condition, particularly the 
former. 

NUT AND BOLT TBADE.-This is very dull; one 
of the largest works in the Midlands avers that it is 
ten years since they were so slack. 

ELECTRO AND SILVER TRADES.-The Sheffield 
silver, plated, and Britannia metal trades are 
greatly .depressed. 

CUTLERY TRADE.-The statements made in Shef­
field of late .. concerning the slackness of trade are 
amply borne out by the circumstance that three 
firms have asked for reductions of 5 per cent. The 
men in one instance have given a fortnight's notice 
to leave their employment. 

PLUMBERS' TRADE.-Our Liverpool correspondent 
writes :-There is no alteration to note ; the amount 
of work is moderate. Plumbers are wanted for 
Bolton, and ~d. per hour is offered. 

TIMBER TRADE.-This is very quiet. The market 
is certainly firmer, and in some cases a rise in prices 
has ?een !ecorded. A fine parcel of Sequoia planks 
(Cahforn1a :redwood) has been sold. Some of the 
planks measured 6 in. by 46 in. This is an extra 
width even for this wood, the average size being 
about 3 in. by 35 in. ; prices averaged 2s. 6d. 
White wood fetched ls. ; American oak, 2s. 2d. ; 
walnut, 2s. 6d. ; ash, 10d. per cubic foot; and 
walnut boards, 3!d. per foot super. Our Liverpool 
correspondent writes :-There have been large sales 
of timber, including 277 tons lignum vitre, 30..:tops 
Malabar ebony, also large quantities of mahogany, 
rosewood, cedar, satin wood, walnut, and hickory 
spokes. 

SHEET METAL TRADE.-Shipments of tin plates 
for abroad have been well kept up, in fact, in excess 
of production, so that stocks have been lowered. 
Prices consequently show a slight advance. Block 
tin has advanced in the last few weeks £10 per ton. 
Zinc and lead are a little easier in price. Copper 
remains at about the same quotation. Manufacturers 
of tin and iron goods are fairly busy j,ust now, baths, 
trunks, and such articles being in good demand. 
London trad~ is somewhat dull. 

HAT TRADE.-This is dull. The strike at Ather­
stone, in respect to women doing alleged men's 
work, is watched with great interest by the workers 
in Stockport and Denton. 

----.....+----
SHOP: 

A CoBNER J'OB THOSE WHO WANT TO TALK IT. 
101 

In answering a.ny of the " Questicnts submitted to Corre­
sp<mdents," or in referring to anything that has appwred 
in '' Shop," writers are requested to refer to the number 
cvnd page ofnumJJer of WoRK in which the s1.tbject u nder 
consideration appeared, and to give the 'he,ading of the 
paragraph to which referenu is made, and the initials 
and place of re.sidence, or the nom-de-plume, of the writer 
by wlwm the question has bu11, asked or to whom a Teply 
has been already given. 

!.-LETTER FROM A CORRESPONDENT. 

Jewellers' Examinations. - H. S. G. (London, 
S. W.) writes:-'' Seein&' the great inter est so many 
of your readers take 1n jewellery matt ers , and 
knowing that you have a very large number · of 
working jewellers amo ng them, I have thought 
the following questions, set by the City and Guilds 
of London Institute for thei r examination in 
the elernentary grade of goldsmiths' work, would 
prove interesting . The qu es tions were fourteen in 
number, of which not more than t en were to be 
answered. Three hours were allowed for the paper. 
1. Classify, according to their r es pective branches 
or departments, the Workmen emp loyed in a large 
jew e llery manufactory, wher e various kinds of per­
sona l or naments are produced. 2. Give the processes 
in n1aking a bracelet Hhs of an inch wide (lined 
or not) up to the point of receiving its ornamenta­
tion. 3. Descr ib e the mechanism at the l>ack of a 
diamond sta r whic h may be used as a hairpin, 
brooch, or penda nt. 4. Explain the n1ea ning of 
'flush joint,' 'mitre joint, ' and' r eversible joint.' 
5. Desc ribe briefly the foHowing tools and their 
u ses : treblet, rim er , dr ill-stock, belchering pli ers, 
scorpers. 6. Name five vari eties of ornamental 
engraving, and describe how diff erent effects ar e 
obtain ed in any t.11.rec of th ese varj eties. 7. '\\7hat 
do you und erstand by repousse work, a.nd in what 
do es it, diff er from cha.sing? 8. Explain carefully 
what is meant by the 'r ep airin g' ot' cast tignr es. 
~,. Describe the kind of surfaces tow hich wir e deco ­
ration should be applied. 10. How would yo n pro-
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ceed to make wire decoration, and on what l)arts of 
any ornament should it be arranged (a) in pands 
(b) in separate design1 11. Give so~e account of 
t~e process of e:hampleve, and cloisonne enamel­
ling, and describe the drfferent erJ'ects produced 
12. What is the best style of 'cnt out• for trans: 
parent enamels 1 13. Name and describe not more 
than six different styles of finish for goldsmiths' 
work. H,. Describe fully the process of dry colour­
ing. In the practical test the student had four hours 
allowed in which he had to do one of these three 
things :-1. Set out a given engraved pattern. 2. 
Trace and beat up the general ett'ect of a given 
design in embossing or repousse. 3. Shape and 
turn up a given geometric form ready for wire 
decoration." 

11.-QUESTIONS ANSWERED BY EDITOR .AND STAFF. 

Fretwork.-J. H. (Walsall). -Without seeing 
the fretwork, it is in1possible to be sure where the 
fault is; but as J. H. mentions piano panels we 
may say that (1) these are cut by practised workmen 
at good machines driven very rapidly. (2) They 
are not varnished, but polished. (3) rrhe polisher 
bas had considerable experience of fretwork. J. H. 
might try the following: Oil with raw linseed-oil 
th.e ~retwork, doing every part of the .cut surfaces, 
w1p1ng off as much of the superfluous 011 as possible· 
then give a coat of French polish to the cut edges 
with a brush; with No. 0 gl~ss-paper rub otf all that 
has run on the flat surfaces, and then polish with 
care. I have seen polishers do fretwork, and they 
bad a small flannel rubber with a penny in it, and 
were careful not to _put too much polish in the 
rubber at any time. The coin kept the rubber flat 
and less likely to catch edges of the fretwork .. ....: 
B. A. B. 

Slot Ma.chlne.-A. W. (Lytham). - .An article 
will shortly appear. · 

Patent Office Rules.-S. E. ( Upper Olapton).­
The quickest, most certain, and, therefore, most 
satisfactory course for our correspondent to follow 
is to make a visit to the sale-rooms of the Patent 
Office, 38, Cursitor Street, Chancery Lane, and ask 
the clerk to show hixn a copy of the rules containing 
the fees. He will then have to write on a strip 
of paper the title of what he wants, take it to the 
pay-room, hand it in at the window, together with 
the sixpence, when the receipt will be handed to 
him, which he takes to the clerk at the counter, 
who, on receiving it, will hand him the publication. 
Stamps are not received, and all money has to be 
remitted by P.0.0. when other than personal appli­
cation is made. The office is open daily from 10 to 
4: p.m.-C. E. 

Darkening Oak by Fumigation. - J. H. (Wal­
sall).-rrhis is without a doubt the most practical an d 
cleanly plan to adopt for oak; but I am not quite 
sure that it is so eft'ecti ve for mahogany, this heing 
usually darkened by wiping over with a solution of 
bichromate of potash, carbonate of soda, or com­
mon washing-soda, then a llowing it to stand a few 
hours or overnight, wiped over with r ed oil, made by 
steeping-!- lb . of alkanet root in one pint of linseed· 
oil. To darken the oak by fumigation, you will 
r equire an air-tight box, of a size suitable to contain 
the goods. A well-made packing-case will do, with 
strong brown paper pasted over the joints; if a 
square of gla ss is inserted to enab le you to see the 
progr ess being made, so much the better. The 
liquid amn1onia (880) should stand on the bottom of 
this case in open dishes, to allow the fumes to play 
round the goodH. For a box 9 ft . long, 6 ft. high, by 
3 ft. 6 in. wide, half a pint of ammonia is generally · 
sufflcient. - LIFEBOAT. ' 

WoaK.-A . F. (Luton).-This is published weekly 
at ld., monthly at 6d., and yearly (bound) at 7s. 6d. 

Frame Making. - J. T. l\f. (19, ivory Street , 
Burnle ·y) asks for the address of J. A. (S1nall· 
heath) . 

Limelight.-STA GER.-To buy the whole appa­
ratu s for limelight would cost about £8. I should 
advi se buyi ng lens, about £1 5s.; gas jet, 15s. Have 
a retort made of strong sheet iron, and rnake your 
own washing bottles. rrhere is great danger to a 
n ov ice in making his O'Vtn gas. 'rh e best way 
would be to buy the bottles of gas, returning the 
bottles when empty . If you are resolved to ma ke 
your ewn gas, I can give you instructions how to go 
to work. - W. C. · 

Condenser.--S. G. (C'ork) .-I cannot r ecommend 
the autonuitic condenser mentioned on p. 113, as so 
far it has not proved a practical success, ·and in 
fac t, on the face of it , it seems contrary to physical 
laws that it should act. You do no t say what kind 
of a condenser you have in charge : whether it is a 
j et condenser or su r face . If it is a surface con­
denser it should h ave a condensing surfac e equal to 
half the beating surface of th e boiler. A jet con­
dens er sho uld not be of less capr-1.city than one­
fourth of that of the cyli nder which exhausts into 
it, and in quick-running engines it should be 
one -half the capacity of the cy lind er . 'l'he injec ­
tion water shou ld be about thirty tim es t he weight 
of stea1n condensed, and the inj ec tion orifice in 
squar e in ches on e-tenth of the number of cuhic 
feet of inj ect ion wat.er per minut e. Jf you will 
send full p articulars of the engine and condenser, I 
n1u.y be ab le to help you with ad vice in th is special 
case .- F. C. 

Gravity Battery. - CONSTANT READER.-rrhis 
js a ya,rict.y of the Danie ll or sulphate of copper 
liatt err without a porous cell. A coµp er plat e con­
n ec ted to u. wire is placed at the bottom of a glass 
or stoncwa.rejar, u.nd covered with copver sulphate 
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crystals. A n1~ssive casting of zi!1c in the forn1 of 
a crow 's foot 1s amalgamated with mercury, and 
suspended from the top of the jar over the copper 
plate . .A solution of sulphate of zinc is then poured 
into the cell until it just covers the zinc ele1nent. 
As sulphate of. copper ~~ hea vi~r than sul_Phate of 
zinc its superior specific gravity keeps 1t at the 
bottom of the cell as long as it is undisturbeq ; 
hence the na1ne of the battery. But why u~e this 
for a microphone when one of the dry batteries are 
infinitely superior1-G. E. B. 

castings for Small ;:·Dynamo.-A CONSTANT 
REAI>ER.-Assuming that you mean 10 c.-p. lamps, 
then five such lamps will require a 50 c.-p. dynamo. 
The castings for a 50 c.-I?·. Siem~ns s~~uld be as 
follows :-F'ield magnets, 6 1n. x 4 1n. x !! !n· ; arma· 
ture, laminated. 4: in. x 2} in. 'J.1he castings for a 
50 c.·p. Uraaun~ should be : Four .field~magnet cor~s, 
each 2 in. x 1~ 1n. ; armature, 3t 1n. diameter x 2 in. 
deep. The castings for a 50 c.-p. Manchester should 
be two field:--u1agnet cores, 4-:} in. x l! in : armature, 
3Hn. diameter x 2 in. deep. Any of these may be 
obtained fro1n Mr. Bottone, who will also tell _you 
what wire to wind on the castings. Full direc­
tions for ma.king dynamos of this class were given 
in Nos. 92, 9-i, 97, and 99, Vol. II. of WORK.­
G. E. B. 

Metal.-~..\... vV. P. (Leeds).-The piece of .m.etal 
enclosed \vas aluminiun1. Although alumm1um 
does not occur in the n1etallic state, · yet as oxide 
and silicate (clay) it is one of the 1nain constituents 
of the earth's crust. It is generally prepared from 
"cryolite,'' a dou~le .fluo:r;ide o~ alumi~iu1n !}ind 
sodiun1. The cryohte 1s mixed with half its weight 
of con1mon salt, and heated with sodiun1 in an iron 
or earthern crucible. The liberated aluminium 
collects in the melted state, at the bottom, and is 
drawn ~ff. It is used in jewellery.for making light 
chemical weigh~s and the bea~s of S!Ilall chem!cal 
balances, . and 1:q the mou~tlllf;S of ast~onom1cal 
instruments. It 1s no-w coming into use for house­
ho]d utensils. Aluminium gold is an alloy of one 
part alun1iniu1n and nine parts copper.-F. B. C. 

Violoncello. - H. H. M. (St. Leonards-on-Sea).­
The editor is making arrangements for the publi­
cation of Instructions for n1aking a Violoncello, and 
it h; expected that these will appear in the current 
volume of vVoRK. 'fhe sa1ne 1naterials are used as 
for violin, but, of course, the sizes are much larger. 
You will find the address you ask for in the adver­
tisement eolumn.-B. 
· Rubber Tire.-S. B. (A.rdw-ick).-8. B. will :find 
all the information he requires in the last of the 
series of papers on Safety Bicycle construction in 
vVoRK. (See Indexes.) He must, with a sharp knife, 
n1ake a clean straight cut 2 in. long on both the 
broken ends of his tire, first wetting the knife in 
clean water. vVipe the cuts dry, and smear with 
rubber solution; leave unjoined for two hours or so. 
then join evenly, and it will hold at once, and may 
be put on the wheel immediately.-A. S. P. 

Melting Old Tins. - CL.A UDIUS.-I do :not think 
it likely that a fortune can be realised by this means. 
If it were possible for you to obtain them in very 
large quantities for nothing, as was the case years 
ago, and h a d plenty of time, it might pa.y you very 
well ; but you will find that, as soon as people know 
that any waste substance has a value, they will 
want to be paid for it; and I think it very doubtful 
indeed tbat you would be able to get a constant 
supply of tins to pay for the expense and trouble 
y ou propose. You might, however, try a simple 
method, as you have a lot. Build a r0ugh brick 
fireplace that will support an oblong cast-iron pan, 
about 15 in. by 10 in. by 3 in. deep, and ! in. thick. 
Put in this pan two or three pounds of n1etal for a 
start, and having your tins handy, and a pair of 
close tongs, place them in it. Melt out the bottoms, 
then rnelt the side seam o~en, let them get well hot 
all over in the metal and wipe them into the pan, and 
throw on one side. You ·will find the metal in the 
TJan rapidly increase in bulk. 'l1he b es t thing to do 
with it j g to n1ake tin1uen's solder of it.-R. A. 

Hammer .- .J. A. M. ( Tierlcelly). -
c:I'he figure shows an Oliver han1mer. · 
A, A, are two stout wooden posts driven 
d ee p(51 into the ground. Between these 
th ere is pi voted on dead centres a piece 
of wood, B, eit her round, or square, or 
pol yg onal in section. Iron centres are 
dr iv en into the ends of B, and these 
pi vot upon stud -bolts, c, c. The pivots, 
and the cou nt er sunk holes in which 
Uwy work, should be case-hardened, and 
fron tmnds, D, D, shou ld be shrunk on, 
to pr evc n_t n from bei ng split out at the 
e rul.8. 11: 18 the hammer-shaft, 1nortised 
into B; n,1Hl b '.tnds, F, Ii', are shrunk over 
B, on ea.eh side of J C, to prevent the con­
C tJHi-don of the hammer-blows from split­
t in ~; th e wood . The han1mer-head, G, is 

WORK. 

G up; Mis tenoned into a stout beam, o, fastened to 
the wall. I give no dimensions, but the drawing is 
proportional; so that knowing the class of work 
required, you may make it of large or of small size. 
As regards the drop-hammer, there are several 
forms. I know one which is, I believe, that most 
con1monly used. There is a pulley, to ·which a 
broad stout belt is fastened, the han1mer being 
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Oliver Hammer and Parts. 

attached to the lower end of the belt. The pulley 
is turned round when required, and to any height 
required w~thin the range of the n1acbine, by means 
of friction cones, op erated with a disengaging 
clutch. When the clutch is released, the hammer 
falls; on throwing it into gear again, the hammer 
is lifted. The clutch is controlled by means of a 
lever handle within reach of the attendant. - J. 

Back Gear for 3! in. Lathe. - 0. B. (Hanley). 
-Fig. 1 will, I think, show you all you want; you 
must, of course, be guided by yolll' castings for the 
main dimensions. To throw in the back gear, pull 
out the pin, E, which in Fig. I engages in the groove, 
o; and slide the back-shaft, B, to the left about 'bne 

H' 
Fig: 1. 
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when reYolYing i=icparately; rl,his is a 111uch bf~tter 
plan than the onlinar~' way with S'tnc-{ll lathes, i_n 
which the pulley mrn:it rnn fast; been.use by tlns 
n1eans the pulley can be turned inside, an rl the 
whole n1ay be in perfect balance ; whilst }Vith the 
usual plan, even if the little lock-nut is balanced in 
one position it will he slightly out of balance in 
the other. Besides this, with the nut, F, upon the 
mandrel, the wh0lc of the front of the large gear 
wheel is free for utilising as a division plate, as 
shown in Fig. 2, w bich is a view in elevation of a 
somewhat larger headstock. In both tlie~e head­
stocks tlH~ end-long pressure on the mandrel caused 
by boring is taken by a ,vasher and pair of lock­
nuts, a. and not by a tail-pin, which leaves the 
tail end of the mandrel quite free to r eceive changc­
wheels of any size on the sea ting-, ~'\-1, M . Besides 
this, the n1andrel may be bored ri[Jht thro1t{Jh, 
which should be the case on srnall lathes for metal 
turning, so that metal rods or wil·e ma y be passed 
up through the univer sal chuck inlo the mandrel, 
whilst a screw, etc., is 1nade ~n the end and cut off, 
etc. etc. I would strongly advise the taper hole in 
the n1andrel should be inatle to take the smallest 
size of Morse taper, and that in the 1noving head­
stock should be the san1e; get a twist-clrill or sn1all 
chuck of the correct size, and make the holes to suit 
it. In n1y opinion, 55.J is too sharp for the point of 
the lathe centres; I "vould ha vc them 6ff\ partly 
because n1ost 1nandrel s, taps, etc., that you buy are 
centred to that ang-le-which is almost universal in 
An1erica, 1Nhilst 72° and 80° are common in England. 
.Also, it is very convenient to make the screw in the 
cylinder of the poppet long enough to push out the 
back-centre when cylinder is drawn in.-F. A. M. 

New Galvanising Process.-T. E. '\V. & SoN 
(Bi'rrningha1n). - rrhis is the property of the London 
Metallurgical Company, Turnn1ill Street, London, 
E.C. Tests of the tensile strength of wire recently 
made, and the results indicn .ted, were as follows:­
Steel wire uncoated gave a breaking load per square 
inch of 165 tons. The sa1ne wire, galvanised by ordi­
nary process, 150 tons; and coated by the new 
process, 165 tons. l\1any other experilnents ·with 
favourable results have been carried out by lVIr. 
David l{ircaldy and l\!Ir. Arnold Philip, of the 
Roya,l School of l\1ines, ancl the report of the latter 
is very interesting. The con1pa,11y do not propose 
to work the proces s thcmsoJ ,,cs, but will grant 
licences; and they already ha ve recei·ved a. number 
of appltcations, son1e of which have been arranged. 
-R.A. 

Sea-going Engineer. - Snuus.-Our correspon­
dent is quite right in his viffws as to being qualified 
as a 1nechanic for this purpose, and he cannot do 
better than be apprenticerl to smne good firm of 
marine engine maker s, ,,·h ere he will have the 
opportunity of learnin g hi s busin ess thorou gh ly; 
and if steady, sober, persev ering, and attentive to his 
orders and duties, need have no fea r but that he 
will get on. .As his le tter does not give u s any id ea 
of what part of the kingdmn he resides in, it is difli­
cult to advise hi1n as to what firrn he shonld apply 
to. There are few large sea-ports in the north 
and east coasts where there are not n1arine engine 
makers, but if our correspondent ·will let us kno-w 
where he resides, 1-ve n1igh t be able to indicate a 
suitable one to apply to near hi1n. One thing our 
correspondent 1nust carefully bear in n1ind, if he 
becomes an apprentice: and that is, to apply his 
spare tin1e to in1proving his kno ·wledge in me~ 
chanics, n1echanical drawin g , arithn1etic, and 
natural philosophy, as ·well as learning to use the 
tools, and n1aking hinrnelf a good 1nechanic. For­
tunately, in the present day ther e are such en~r­
mous faciliti es atlordecl to tho se who are ,vi se 
enough to avail then1selves of them, in th~ shape of 
evening classes, in n1ost ]arge tov,·ns, that 1gn.orance 
in such n1atters can only be looked on as a disgrace 
to anyone. It is not by any nrnan s a necessity 
that a good mechanic should, or n1us_t, nece~sarily 
be a bad scholar. 'l'he better a man 1s guahfied to 
hold a high position, the 1nore likely he 1s to get it. 
and retain it when got. Th e n1a in object. of all 

youn g n1en should be to n se 1n the 
world, and to qualify tben1 selves, ·whil st 
young and able to do so, for so _doin~ . 
The mer e fact of a person producing lus 
indentures to show that h e was so long 
under a certain firm no n1ore prff,es that 
he is a n1echani c, or capable of car ry ing 
out ,vork than his bare word would 
prove it. ' All persons in tend in g to g o 
to sea as engineers afloat in charge of 
machinery haYe to pa ss a proper ex­
amination by pr actical m en to prov e 
th eir fitness; therefore, our cor r esp on ­
d ent should begin an d k ee p on in his 
leis ure time to qualify ~nd PT<:vare hil.}1-
self to g ive proofs of hi s a.lnhty and ~t­
ness ,vh en the time comes t hat h e will 
be ca ll ed upon to do so.- C. E. 

Manchester Dynamo, Shunt recm,:-;c!d, ag shown, to r eceive top 
1:>wagcH , and correspo nding· bottmn 
ffwages fu·e let into th e anvil, II, whi ch 
in tu r n r, :~ts upon a 1nassive anvil -block 
J . 'l'Jw ham rn c 1· is worked by the foot 
npon Lhe t r eu.ule -board, K. 'J1o the far 

La.the Gear. Fig. 1.- Plan of Geared Headstock ·with Sliding 
Back-shaft. Fig. 2.- Elevation of Geared Headstock with 
Clamping Nut on Mandrel 

Wound.-.A. J. (Lhanbr]Jd c).- Connect 
the finish end of one field -magnet co il 
to the comn1encing end of the other 
coil. 1~he t ·wo fr ee end s of th ese coils 
n1ust then be conn ected to the bru sh es. 

end of K one end of a chain, L, is attached, 
the ~Lher· end of L being fastened to a long 
ela Btic pole or ·wood, M. A short lever N is also 
fa Bten ed to the Chain betwee n K and 'M and 
being- fu r th er driv en over n, of which it forms 
u.n inte g ral portion, 1noves B on its pivots, and 
(?au scs E an d o to descend with the treadle, K. 
On the release of the foot, the spring-bar .M pulls 

inch, so that the wheels engage; then put the pin, E, 
baok again, so as to work in the groove, D. Instead 
of having a nut on the face of the mandrel wheel to 
secure the pulley and wheel together 1 have a nut, F, 
on the mandrel, by means of whion the pulley, J, 
can be clamped against the wheel, K, at H; there 
may be a aprmg wash~r between the bosses of these 
two wheels, just to keep them apart at the rims 

Wires lead f rmn th e bru shes to the tern1inal 
bindin g sc rew s of t h e ma chin e. The curr ent 
fron1 the arrnature then divides betw ee n the field· 
nu1gnet co ils and the work in the out er circuit. -
G. l~. B. 

Lengthening Dynamo.-AN ELEC'l'RIC.AL STU· 
DI£NT.- I an1 in receipt of your kind letter , and 
note ita interesting contents. I think you. slightly 
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misnndorstand the formula quoted by you. The 
volta.g-e of the current from a Siemens dynamo is 
g-o\·erned by the le11yth of u.ctive wire on the ar1na­
tun·, its rate of speed, and the intensity of. the mag­
n e.t ie .tt cl<L I do not see any rl.iscrepancy between 
this state ment and the workmg of the formula 
Ql!otcd by you. By lengthening the ar1nature, you 
will ~~~t a greater ]ength of wire on it but the 
cu.pae1ty of the wire will be unaltered ' and the 
other parts of the machine n1ust be altered pro­
p~rt ion!i.tely. To get . a greater output, all the 
d1mei~s10ns must be altered, including the size of 
~he wire . The reply I ga.ve on p. 813, Vol. III .• was 
1n~erH:e<l to .Prev~ nt the qnerist from following a 
w11l-o ·the.,y1sp idea appro~ching that of per­
petual motion : and n1y u.d vice to him respecting 
1nore tu-rns of wire only applied to his machine 
and his require.ments.-G. E. B. 

Electric Light for Bedroom.-HYBTERE..c.;1s.­
As a No. 4 gas- burner will furnish a light of from 
19 to 12 ~<t!}dle-power, and can only be matched, 
l~ght for hght, by a 16 cand]e-power electric 
hgl!t-i~nd tL .la1np of this power is very tXpensive to 
nuunta1n with current fron1 a battery- ·! advise 
you to gi ,.,.e up the idea of getting an incandescent 
electric lamp to light up your bedroom in place of a 
No. 4: gas-burner. Be content with s01nething less 
-say an 8volt5c.-p. lampta.kingtenlargeLeclancbe 
cells, or a. 5 volt 2~ c.-p. la.mp taking some five or 
six cells of either the Leclanche or one of the better 
typ es of dry cell, such as the E.S., E.C.C. Gassner 
or Helleser. 'rhe light will be very small, but will 
be enough to see the time on a watch, and enough 
to see to dress and undress by. I have had one of 
the E.S. bedromn lighting sets in use since the com-
1nen~e1nent of ~ast winter, a~d it has done me good 
service . .A friend at Ipswich has tded the Le­
clanche with good results. The larger Leclanche 
such as the six-block agglomerate type, are p:refer: 
able to the smaller cells. Use No. 18 or No. 20 
cotton-covered wire to conduct the current.­
G. E. B. 

,;>ry Battf!ry.:--ToM.-(1) A dry battery is not 
suitable for lighting a 5 c.-p. lu.mp for any length of 
time; intervals of from five to ten n1inutes at a 
t.ime only. (2) If a battery of five cells will 
hght a lamp properly, you will injure the 
lamp by adding n1ore cells, and may increase 
the number of cells until the filament is ruptured. 
In this, a dry battery differs in no wa_y fron1 other 
batteries. 'rhe lamp filarnent may be protected 
from rupture by placing a safety fuse in the circuit 
together with a suitabl e set of resistances. (3) Dry 
batteries, like all others, can only furnish a fixed 
amount ot current from one charge. 'l'herefore, 
Bupposing that the charge will light a given lamp 
for four hours, and you us e the battery for two 
hours, there should be enough energy in the charge 
to light the lamp for another two hours. The charge 
may be econon11sed or us ed wa s tefully. A s a rule 
rapid ex haustion follows a too rapid discharge._: 
G. E. B. 

Curative Magnetic Appliance. - F. C. (Belfa,St). 
-As you r fri encl has been cured of. a bronchial 
affection of sixt ee n years' standing by wearing a 
magnetic af pliance, there is hop e for your m ot her 
be}ng cure< by a similar appliance. I hav e m e t 
with many persons who have been cur ed ot differ­
ent ailn 1ent.s-o r , at leas t, believe that they have 
been cur ed-by wearing n1agnetic appliances. 
1:h e ir co nstruction is 1nos t silnple . You hav e 
sunply t.o mak e a flannel pad to fit the pa.rt of the 
bod y affected, and sew on to this, or quilt between 
two pieces of flannel, a number of flat bar perma­
nent magnets, the numb er and size of which is en­
tire ly a. matter governed by the con1fortable fit of 
~h e a.pp1iance. The magnets nuiy be cover ed in 
Jean or flann el before sew ing them on, if so desired. 
All th e polar ex tremitie s s hould point in the same 
direction, pr efe rably with the north poles down­
ward . For bronchial affections it is sometimes 
preferable to wear a magnetic pad at the ba ck , 
be tween the shoul<l crs. -G. E. B. 

Shocking Cotl. - .J. P. (Leecls).- Dohbins ·with 
n1ahoguny or wa lnu t ends 3 in . in diameter, and a 
strong 'Pap er tube } in. thick, 5 in. in length, 
an<l in sid e diarndcr of -H in. Core to slide in 
thi s tube, or to be fixed at one end with a brass 
tub e to slide o ver it, of No. 20 soft iron wir e bound 
into a bund le g in. in diameter. Primary wire, four 
layer s of cotton - co vered No. 20 copper wire. 
Seco ndar y wire, 1 lb. of No . 3-1 silk -cov ered copper 
wire. Yo n Hhould hav e a se parat e contact br eaker 
w it h thi s coil. Deta iled in structions and illu s tra­
tions have a lr eady been giv en in the series of arti­
cles on Indu ct ion Co ils r ecently published. \iVith 
cu rre nt from a pint cell of a bichromat e battery, u. 
eoil of th e a.uove dim ensions will give you stronger 
1:,hock s than you will ea.re to tu.kc. -G. E. B. 

lll. - QUESTIONS SUBMITTED TO READERS. 

• • • The at.tent ion anrl co-opcrc1 t-ion of r eaders of WORK are 
inv itf :d Ji;r this sect ion of'' Shop." 

Folding Clothes -Horse. - .J. W. B. (.lludd crs­
fil'ld ) write s :- -''I ha.Ye de sign ed a folding clothes· 
horse w hi ch t:1huts up like a. n1usic hold er on a pia110, 
and the pa,tcnt age n ts in thi s town are pleased with 
it.. Jlow would I obtain a. sa le for it and secure it, 
e tc . ? " 

Dulcimer. - AMATEUR writ es :-"Will M USIC 
gi ve me fL f ew hint.Ii r egarding the constru c tion of 
n, du ]ci m er h e ga. vc th e m ens ui·cments of in No. 27, 
Vol. I ., of \VonK 1 Do th e m ensurcments giv en in­
c lu de the w r est- nnd hit ch·pins , and what number 
·wire does he use for the different notes 1 Also let 

WORK. 

me know the position of t.he bridges; I have tried 
to n1ake one, but it has not turned out all right.'' 

Osteology.-OSTEOLOGIST writes:-" Could any 
correspondent tell me how I may skeletonise birds 
and s1nall animals 1 I have been much puzzled 
over some very delicate speciluens that I have 
seen. How is it done1 1,he names of any books 
on the subject would be welcome." 

O 
ca:rdboard Boxe•.-W. E. (1-Ierts) writes:-
Will any reader of WORK kindly inform me as 

to the best and cheapest methods or n1aking the 
above: also where the machinery may be obtained 
that is required for the purpose 1 '' 

IV.-QUESTIONS ANSWERED BY CORRESPONDENTS. 

~ono~am of J. T. E.-C. K. (Stratford) writes: 
- In WoRK, No. 157, p. 14:, You1'H}l'UL READER 
asks for a 
fretwork ~ 
monogram. 
Possibly 
this one may 
suit him.'' 

Lathe At­
tachment. 
-J. A. M. 
(Stamfo'rd 
Hill) writes : 
-" If LEAR­
NER will re­
fer to N o.131, 
Vol. III., he 
will there 
see a sketch 
of a fretsaw 
that I have 
in nBe, and 
which an ­
swers fairly 
well.'' 

Fretwork Monogram. 

Perspective.-M. (Bishop .Auckland:) writes to 
SPEC'l'EMUR AG ENDO (see No. 165, page 142) :­
.. There are two works on perspective by Messrs . 
Cassell & Co., . advertised ()n P.age 143 of W O.RK, 
which may be suitable for you.' -- -- -

Bindlnrc Woax .- M. (Bishop Auckland) writes 
to J. H. ll. (Pe1ulleton) (see No. 165, fa_ge 142) :- " I 
am just finishing the binding of Vol. II. of ,vonK. 
'l'he materials have cost under ls. per vol., and the 

· inforn1ation was obtained frotn Vol. II. I shall be 
glad to give you any information. I think you 
could manage from the instru.;tions given.'' 

Engravers' Tools. - M. (Bishop .A 1~kland) 
writes to ENGRAVER (Wales) (see No. 165, page 
142) :-" You will find full instructions, price of 
tools, etc., on page 519, Vol. I. of \VoRK." 

Crystoleum Painting. - S. J. (Failsworth) 
writes to HANSOT :-·• I would recommend him to 
~roc ure a book entitled 'A Guide to Cry8toleun1 
Painting,' by 1\1:rs. L. H. Goggs. price ls. rrhis is 
published b. ,y the Crystoleu1n Company, 500, Oxford 
Street, London.', 

V.-LETTERS RECEIVED. 

Questions hav e heen receiv ed from the !ollowtng eorres­
r,ondents, a.nda.nswers only aw,dt space in Suor, u:pon which 
there is great l,rcs~11r e :-A. J. F. (limo, E.): W. R. (London); 
G ARH O AitD STIU.K~; J.M. H. (Gla.qgow1; (.;. L. (Poplar); E. R. 
(Camberu :ell); D. JI'. B., ,J UN H. < L-i1.,t:rpoolJ; A. 11,. 1Vvcnden) ; 
A. W. tGl<.t .Sf!OW); SOUTHPORT; AllATl r.Hlt ; J UVF:1'1Lle; Mm­
WOH.TH; A. B. 1New York) ; S. H. (Cardiff); A. B. (N eu.:11/ia.m,l; 
., RU~~y C<HiPANY, LIMITKD tBtroud} ; JJ. A. tGla1~gow); P. L. 
(Bolton): PKIUWVlHtR.; Nov1 c~: ; Youiw SMITH; J. W. M. 
(Sheffi eld); P. B. H . (Southport ) ; V. B. (E!1lw1n ) : H. B. R. ( Wol1,er­
ha.mpton); F. H. T. (Homsey); .J.C. T. (Da.l..~ton1; ONK THAT 
W A1'TS 'fO Ll'A~N f .r. 'I'. (Bd.fnburyh); 8 •• J. H. I Leu e...~tcr); 
A. L. W. ~A.beryst·u:ith ) ; CYM 1{0; SJICONJl APPl,JCATION; 
J. A. L. (llitmm ersmit.h, W.); JI\ :::,. (Old. Swindon>; PLUliDKR; 
'fHU:MASO. 

NOTICE TO READERS. 
,o, 

N ext week's WoRK (No. 17 4) ,vill contain, 
among other articles :-

Ho,v TO MAKE A PHONOGRAPH ; 

MAHOGANY 1fAGIC LANTERN ; 

TESTING PRECIOUS STONES ; 

Sn~IPLE UTENSILS FOR THE GARDEN ; 

OLD SPANISH IRON w ORK ; 
etc. etc. 

"lVORJ{ '' PRIZE SCHEME. 
~)4·--

SECOND COMPETITION. 
THE Editor of WORK has the pleasure of 
calling the attent ion of his readers to the 
Second Competition und er the Prize Scherne, 
which so n1any readers of vVoRK have 
thought to be a suitable sequel to the lat e 
WORK Exhibition. 

'rh e subjec t for the present competition 
is, lik e that of " 'l'he Cycle,'' one that 
appeals to the whole of our readers, young 
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and old alike, and places them, therefore, 
at equal advantage. -" 

It will take the form of a suggestion for 
A USEFUL ARTICLE FOR THE 

HOUSEHOLD. 

For the three best suggestions for a new 
domestic appliance, household article, or 
labour-saving tool of general utility, the 
following prizes will be awarded-

First Prize, £3; 
Second Prize, £2 ; 

Third Prize, £1. 

CONDITIONS AND RULES OF THE "USEFUL 

HOUSEHOLD ARTICLE" COMPETITION. 

.ALL Descriptions to bear the WORK Prize Coupon, 
cut from one of the numbers of WoRK in which 
the Prize Scheme is announced. 

Each Description to be signed with an original 
nom de plume, and to have the writer's real nante 
and address securely attached to the manuscript 
in a sealed envelope. 

Each Suggestion should be :fully described in 
respect to its purpose, construction, and working, 
and, where possibl e, should be illustrated with a 
drawing of the article itself and its various parts 
to elucidate the description. 

A Suggestion not illustrated will have an 
equal claim in the competition provided the 
description be sufficiently in detail to convey a 
full idea of the article suggested. 

In the work of judging regard will be had to 
the practical nature and utility of the suggestions, 
and their prospective popularity. 

'fhe Prize Suggestions and Drawings, and any 
others, to be published, if desir ed by the Editor, 
in "\V ORK, but th e copyright thereof to remain 
with the authors. 

Copies of !iSS. and Drawings to be retain ed by 
the competitors, as in no case can the return of 
!ISS. be undertak en. 

The Editor of Won.K will supervise the judging 
of the Suggestions, and the selection as de· 
t erm ined upon is to be final. 

All n1anuscripts intend ed for the '' Us eful 
Household Article" competition must be addressed 
to the Editor of \VoRK, c/o Cassell & Co., Ld., 
Ludgate Hill, London, E. C. Th ey must reach 
him on or befor e SATUllDAY, JULY 30, endorsed, 
"Useful Household Article" Competition. 

SALE A.ND EXCHANGE. 
Victor Supp ly Co., Grimsby, sell Mail-cart Wheels and 

Parts. Lis R 

Caplatzi's Cheap Technical Collections em­
brace most thin gs eiectri ca l, optical, mechani ca l, chemical, 
ph otographi c , models, materials. Cata logues, 2d.-Cheni es 
Stree t, Bedford Squ a re. [9 N 

"Screws and Screw Making."-The best book on 
the subje ct, 3s. ; soiled copies, 2s. The Buyer' s Guide to 
the best Books on M echan ical Subje cts, with table of 
con t en ts, price 6<l. ; in cloth, IS. 6d. - Published by 
BR ITANNIA Co ., Engineers , Colches ter . [21 ~ 

French Polishing taught to Amateurs in two or 
three easy lessons; very modera te char ge. Amateurs' own 
work polished. - Letter s, SEYLER, 17, Whitcomb Street, 
P a ll Mall East . (23 R 

What offtrs ?- Vols. I. to III. of WoRK. -WM. 
SowERUY, A sby , Appl eby. . [Is 

Stereoscopic :Slides, cheapest in London. Views, 
statuary, ca th ed rals, etc . Specimen, with list, 3 stamps.­
F oRTHS C U E, 48, Elgin Avenue. [2s 

Lettering and Sign-Writing made Easy.­
Also full -size diagram s for marking out eight alphabets, 
only xs.-14~. Cou L THARD, Darlington Street, Bath. Note. 
-10 0 Decora tors' Stencils (60 larg e she ets), 2s. 6d. 

100 Fretwork Designs (new). 100 Carvi ng, 100 
R epom st , 30 Fret Bracke ts , 1 00 Sign Writers ' Stencils (all 
full size), 300 Turnin g , -400 Small Stencils. Each packet, 
I S.; postage free.-F . COULTHARD , Darlin gton Street, 
Ba th. [3 s 

Technical Schools. - To Amateur M:echanics .-We 
arc hma :fi de makers of near ly 400 varieties of .la~hes-; 
treadle and steam power-saw benches, and engin eers 
tools, et c. We se ll for ca sh or on hire purchase. Ca ll 100, 

Hound .sdit ch Lond on. All co rresponden ce to BRITANNIA 
Toor, .F'Acrokv , Co lch ester. State precise requirements. 

To Amateurs and others.-Order your lathe and 
oth er to ols before the busy season. Call roo, Houndsditch, 
Lond on, and sec lar ge stock , new and seco nd-h a nd, or send 
tw o stamps for Monthly Register, containing over -4,000 lots 
of engi nes, tco ls, et c., on sale, or wan!ed .- EI>ITOR, 
Britannia Tool Factory, Colchester. Wnte and stato 
requirem ents. 
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