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i flt:. ~. Cupboud optn. A WRITING CUPBOARD, WITH ADJUSTABLE WRITING FLAP AND BOOKSHELVES REVOLVING HORIZONTALLY. 

A WRITING CUPBOARD, WI T J[ 
ADJUST,u)LE FL AP AN )) n OOKC,\ SE 

R EVOLVI NG HORIZO NTALLY. , 
BY J.ilI.E8 SCOTT. 

U'l'1LITT o r CUPDOARD-CoH8"llIJO'I'fOX-llooKCMIr.: 

---

AlfD Boolt Boxu-SlfAl.l. CurSO.'HI) AT T o p 
- PUNTR- DulF.HS\OSfI ANIl M onE c l' i\t .u osa 
-BAoKDoAHn - D OOIIS- PKIlI){KSl' - RIi:VOI. \· , 
I"NCBooXSKELVU-WRITINQ}' LAP- FfNLSKINC. 

• • 
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additioll to his holt\e. ' ~ar" 11,11111'''· 
IJt'CllliSC 1 hove s pt'ci:llIy illt elhl~'l l it to 1'1' I 
of more sen ' icc there t h:ln ill hu .... i ll l'il. ... d.'­
P:UlllH.' lIts,lllt hous;:-h ill Ih e btll' l" it wI'lL ld 
ce rtainly be fouud vl.' ry uSl'fu l. In 11 '0"1 
otti C('~, however. the adju ... t :tLle writi,, ;::, lIa\, 
w"llid IIvt IJanl luueh :!lh' ant:\g'l' 0\"1' 1" th e 
ortlillury wl'itill "·desk t:lh ll'~ , ll.:i w r)' fl'w • 0 

llIl'I' ilhl,'nl w,l" I,1 lik\, 1,1 \'I .,lf Ih,' )'.11""' 1":' 
fWIII it ,'\\'r~ ni;.: ltt in "1".1,'1" h' ,lint lip th.' 
\.u\,I"':lI ,1. 
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[\Vork-llueh 21, 189L 

ordinn ry articles of the ki nd, will enable 
th em to do so ng c0ll1fort31:11y and cooveni­
eUlly ilS }llM.-i ble. 

As 1m}' be seen by 0. glance at Fi~s. 1 and 
2 ve ry little trouble will be occasioned to 
p~t the art icle into position for use as n 
writing table or bookcase. The cupboard 
has, in front, a lbp aud :l rather wide framing 
hill;.:cd t('\~Hher. In opening the cupboard, 
tLl' ca tl'h at the top of the !lap is released, 
a lill a ll nrrangclnellt (of which more will be 
-'lid later on) prevents the top edge of it 
""llJillg' from between the cupbo:ud sides/ 
~\ itll the oantra1 resul t that \ tlle bottom 0 
:Il l' luwer fram ing bcin):!, hinged as in Figs. 
I and 2) tbe tlnl' is a~lj u ,. t cd on the slope, 
and i5 adequately supported by the .lower 
f r;lIJ l i llg'. et c. 

The framing is muc.h to be preferred to a 
sol id bo:u d, as there will then be sufficient 
accommodation for the knees of the person 
wh n may be writing at tbe article. 

The other feature of the cupboard, and 
olle thnt ,\; U, I think, be considered a novel 
and useful one, is that of the bookcase being 
so made and fixed as to Tt t'o/ve IWTi:onta ll y. 
The ad vantage of this feature will, perhal)S, 
be rc-ndi ly conceiw:d. A r;e r ies of bo~es, of 
which one is shown in Fig. 16, aU of one 
siz,', or of d ifferent dimensions (pro'\'ided, in 
the latt er casc, space is prol,eriy allotted for 
thf·i r movemcnts), nre ph'oted between two 
circular boanls, , .. hi ch, in their turn. are 
pi\'vted to the sides of the cupboa rd. A 
person may be occupied writing at the desk, 
;Iud fi nd it necessa ry now and again to make 
reference to some p:"l rticular volume or paper 
in his possession. With the ordinary secre· 
ta ry bookcase, supposing the volume required 
was on the top !'helf, this would neces"itnte 
his rising from his S(>at ; anJ in the prescll t 
case, with so large a writing flap , tltis would 
be found doubly incon\'enit nt ; but as th e 
shclves .rcvolve~horizol1t <l l1r, thc volume can 
be obtamed by turning the boxes until that 
one in which It is contained comes round to 
the front. 

If all the book boxes nre the snme size, 
nnd are genentlly J lroportionlltely stocked, 
whencver the han s were takcn from the 
case after revolving it, it would remain 
stcady j but as di fferently sized boxes mar. 
be llsed, or, if all one sized are made use 0 , 
some shelves might be wcll fill ed, while 
others ''fere half CIU})ty, I have ShO\VD hO\v 
the case can bc kept steady by means of a 
bolt fitted within the cupboard. which will 
enter into notches or holes in the edges of 
the two circu lar buards at the ends of the 
casco It will be bl.' :;t to countersink the 
heads of all pi" uts, so tha t none of thcm 
may intcrfcre with the frcc revulutions of 
the boxes. 

In F igs. 3,4, aud 5, I have given ele'\'ations 
of three ~okcnses; in on~ dl:l;trum showing 
eq u<l lly Sized buxe~, and In the otlier t wo 
boxcs of diff~rcnt dimeu.~ ioll s. Othcr size~ 
may be madc, but they will hnve to be 
worked out very cat~ futly, for in revolving, 
uul!!!;s propcr t;i 'ace IS allowed fol' the 1I10\'e­
me~ts of e:lch box, Sll lllC Will knock one 
nS~In"t anuthl·1'. )fy di :lgl'alliS :l l'I; d ra \I'll to 
l{ lll . scale, lm,.l t I" .. ~e who und erstand seales 
Will ht;Lvc, no d ltl icuity in li nrling wlln t size 
each IS wtellLled l u l,e. Hen) are a f ~·\\' 
h i nt.~i howeve r, fu r thosc who do nnt under­
stant scal es , ~n,J who, I,Ylhci r ib'llOl'nll Ce arc 
!llla l ,Ie to a lTl\'C at allY 0,;. ,nclusion;, Ct .ucern . 
lng wha t, at sOllie ti t ll ~ OI' :lH!,t licr, may han} 
been. or :;!Jall be, ."(Ut l. It ::- in, scale iii 
alluded to, all that HCl·t! !..I: lktOe i ~ to huye 
a lHl.rr~l\\· I.icce uf ca l'll (I r j)a p l'T, ami frOIll 
?-n urd ll1 :1 ~Y ru le "I' Illl'n , Ure ilJl l i~· :t t e upon 
It a bulhclell t Il Ulu],el' uf '~ IJal·i.: ~, each ~ ill. 

, 

long, and divide the first space into twelve 
equal parts. For any other scale, this StllDe 
method should he followed, of cou l'se mnking 
each scale the length of the figure given, and 
always dividing the tirst space into twelve 
equal parts, which will reprcsent inches. 
When a drawing or diagram is said to be 
drown to a certain scale, the rule with that 
sco.le marked upon it should be used to 
measure the diagram or drawinSt every 
lo.rge space representing a foot, and every 
small space nn inch. These remarks may 
seem to some unnecessary, but I have 
personally met with men who have thanked 
me for the simple information. I shall 
give the dimeoslOns of the equally sized 
boxes in due course, but shall leave the 
others to the reader. 

I have represented in my design a small 
cupboard at the top, which may be fouod 

. convenient for 0. good many purJ?Oses, but, of 
course, I need not say that it IS not indis­
pensable. 

The suggestion of the bookshelves re­
volving, as shown in the design, may be 
turned to use separotely and apart from 
the writins table, such a.s adapting it upon 
0. table WIthin a case, with either one or 
two doors on one side or on each side. 

Sketches of one way of making the plinth 
are sho'VD in Figs. 10 and 1 L The latter 
represents a top view of -it, and the former 
an underview,showingcorner blocks inserted 
to ndd. to its strength, and also to which 
castors (if they are required) ma.y be screwed. 

ng. IS.-One or the Hanging Book Bo:.: ... 

The length oC it will be 46~ in., the width 20 
in., the aepth 5 in.ba.nd thickness of boards, 
say, i in. To t is is screwed the top 
carcass. 

I have intended the sides of the cupboard 
to be" mock "-panelled-i.e., a. whole board 
with beading mitred and glued on to it; 
but, of course, with this a.rticle, properly 
panelled sides may be used, as the ouly 
boards joining them crossways will be the 
top and bottom boards aud the board form­
ing the bottom of the top cupboard. The 
shelf at the bottom of the job need only fit 
loosely au to a rid$e screwed inside the 
cupboard to sUl? port It. 

The length ot the cupboard sides in front 
will be 62; in., and at the back 75 in. i the 
width 18 Ill. j and tbe thickness, I think. (as 
th e job is really so open), no less than It in. 
The small doors at the 'bottom might each 
be 22 in. long a nd 15 in. wide. 

The top and bottom boards of the article, 
and the bottom board of the sma II top cup­
board, will each be.,l;2 in. long and 18 in. wide 
(all my measurements in this l)nper allow 
sufficient for joining), and about 1m. thick. 
The sides are I'oined together in front at the 
bottom half a the article by a board 42 in . 
long, 26 in. wide, and I in. thick. 'l'his 
board will be necessary to form a back­
g round for the kneo·framing, unless, in 
pla.ce of the latter, 0.. whole board is used, 
which I certainly do not advise, on account 
oC the inconvenience it wi ll crente. The 
board shOU ld he joined at a distance Cram 
the edges of the side boards cqual to the 
thickness of the front frawing. 

I all\'aYti prefer the back board of an 
article of this kiud to be made Q.l:i ono whole 
thick board iDlitead of thin matchboard. 

The height of it should be 621 in., the top 
edge of it thu.s corning Husb with tQe klp 
surface of the top boards. 

The doors of the top cupboard '(Yil1 
ench be 191 in. long, lOj In. wide, and tin. 
thick. Panels of, say, • in. stuff, nicely 
inlaid, carved, incised, or stencilled, "ill 
rob the article of some of its plainnese.. I 
have not intended this smnll cupboard to 
have a division down its middle j o.l)iece of 
mould ing will be glucd on to one of the 
door edgeo., as shown by A in Fig. 18. 
Tb~ pedimellt an.d the top back board 

conto.mmg the lookmg-glass are shown in 
Figs. 8 and 9. The top t4ge of the larger 
back board must be cut t.o receive the 
bottom of this part, which Ilhould be 
screwed to the larger b~k board a.nd to 
the back edge of each side board. The 
height from the bottom edge to the top 
of the straight moulding will be about 
15 in. 

The revolving bookshelves or boxes now 
claim attcntioll. Two circular boards cacb 
18 in. in diameter, and about 1~ in.

t 
0; even 

11 in" thick, are pivoted with gooo, strong 
pegs to the inside of the job. On the out· 
side these pivots need not show, my sole 
purpose for 6howin8 them in my drawings 
being merely to illdlCate their position. 

Taking the boxe~ represented in Fig. 3, 
the length of them will be 36'· in. or 37 in. 
according to the thickness of the circula.; 
boards, the depth 7 in., the width 6 in., and 
the thicknes.<; of the boards cornpo~in~ them 
t in. i' the pivots connecting them \\<,th the 
circu ar boards being driven through pre­
cisely the spots I show, e.:tch one being o.t 
2 in. from the edge of the circular boards. 
When fitted in its proper place.,. the bookcase 
will, if equally wei~hted, as 1 said before, 
remain in the position it may be left aCter­
turning it round i but 0. bolt. or something 
similar, is to be preferred, and whatever is 
used must work only in the edge of the­
circular boards, and not on the IUT/act, as in 
the latter case it would interfere with the 
free mo'-ements of the bous, and they 
would thus become utterly useless. A bolt.. 
need only be fitted on one side, unless very 
heavy books are ,vithill the case. It will be 
fitted as in Fig 12, Rnd tho edge of the 
circular boa rd may be either a.s in that 
dia~ram,/ i.e., ,vitb holes drilled into it, or, 
as 1D Ii ig. 13, with notches. To further 
support the. ease, I shoul~ advi.se the s: rew­
ing to the Sides of the article, du ectly under­
neath the circular boards, of stout piecea of 
board, as in Fig. 6. 

I should not recommend the firing of .. 
board underneath the bookcase, other tJ,e,n, 
that shown in Fig. 2, a.s if one is \laed, 
should a book or paper aecidenta.Uy fall 
from the boxes, great difficulty would be 
experienced in getting it up a"'1lin i .... hereas,. 
should one fall. if the Article is made sa I 
intend it to be, it would lodge npon the­
lower shelf, And thus be very fJ&ST to 
get at, -

I do Dot say that the present article, !IO­
far as the bookshelves are concerned, .... ould 
be found desirable where it is not necel!S8ry 
to write at the same time as referring to th& 
books i althOlq~h, after all. little extra troubl& 
would be requi red to obtain a book by dmw­
ing down tho Hap than would be caused by 
opening all ordmary bookcue, the utra 
trouble being tha.t, unless the boot: wanted 
was in view, the shelves wonld baTe to be 
turned ' but, {\i!I before sa.iei, this is a decided 
o.dvaut~ge when !itting at the deak. 

Attention must no" be siTeD to the 
writing tI.&~ A Terf convtnit;n' .; II ~or it 
will be 39 10. by 18 10. Ii will be hIP,. 
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A lU.NOIXO MUSH: C,\.:vrlmn UIlV 1:'\ 
.'Il~·I· \VO 11K. 

BY J. W, U I.E~iUN- WIIITI~ 

to the under framing as sh9wn; whieh 
latter might be 26 in. wide'rwith a 'mould­
ing round its inner edge. be\ flall I have 
Te{lresented as having 'D,. eouple of lines 
incised. round it. Of course, h m01,11ding 
would be entirely out of the-question. 

it. ,1"~' 1 !I ':" It i. ill a"aJ'II~" 1',1' .... ' ti ll~1 :.\1., 
!.IIB "I V I :~I" 1I 1 a lt ', t,,,, ' ·: '1 ,: •• :j"II'.; It. <la lll :'W:" 
ll,ll! 1II 11 'iII:, kl ... III ,101 ~ 1 , ".",, : d J' J~" : al l, ~ I I'" 
1,11;1:1:)1 ,,1,,1.: 111101 " ., ,·: ". 1, " t l ll :1" 111 .1 rHa,I I I ' :IIIH ~' 

.. ~ j \~'ay t~ I.l'airlrll l Jy f:1Iud iar t', ' i,:,·01 d';,n!I' 
[For nlll lltN,t.on uf C..,,/.crllU ry rOll/J"t/c, . /w{ Full. 1 HIli . 11 11' 1"1 - liP- It. I I I I'll" I " ' II •• ·r1,lIrI'" 

If the flap were lined with ornamented 
leather, or leather cloth, it would not be 
found an objectionable feature of the article 
when closed, and would certainly be better 
for writing purposes than the- oore wooden 
sudace. The thickness of the flap and. 
framing should be a.bout t in. i and here 
let me add that both wil.I work better if 
the edges which meet are canted and hinged 

,he trorkill!l Dr'ftltJ ill!!' of Pflr/II ill F ,vtn'I'l:. : tllat t :lk fl ll;t: r";1J1 "f "" ,.I .. ,'u .i' r.,,: 1I :II , i' , 
He StlpP/cHlcn/a"!! :$Ilcd prt:M!/lttd WIll. /I'IlI ' , •• ,·,1, I", I", , .,., N umber .J • .. I Y p alH : ,., ~ I ' . VI ", . ,. ' : i U I 

adlll ll':,I,lc wlll'll th. · ' , ",'11111'/ .,1 b:,1I'1 i 
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Fig. 10, 
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F;g.12. 

'Vn\' U wha tnot with l'CcerltnclcM ror mnsic 
is called a Canttll'bu l'Y it boot~ not to in. [llin:. 
Enough that it be SOl and that, whi l~t cx­
plaining the meaning of the a rticle to he 
constructed after tile annexed de:;ign, it wali 
easier to use the accepted word. Anything 

Fig- 4:. 

I sutlil 'jell t V, rill Ila: lIl ; .p·t t I" " I,n';,. t·". 
, IrlllCh >I!,ao: for t1,,~ a ·,t l :!;.!': :, ," • .1' 'i t , ;, 1, 01 

lflo I,ittle for the ))I""r( <".<i ·",:d <,j" 11 .tl ly ".1,,01 
IIHI~IC IU\'l:r, \\'11'.1, li k.; lI i" ';" 'I"':" tl ,.; i,jl,li., 
1H. llli~c,. kllow~ n.) J,· ,II Wl i t.) t l,'; ;J 1'i.o;l lt.: 
o llce It I"; UL"<lIlu cd. 

• - , . ~ 
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Pig.U. 

Pigs. 3, ,,, 5.- DUI'erent Jlbe4 Book Boxel 4n:wll to I t in. Iwe, Pig. 6.-Wooden Block under End of Circular Board. Pig. 7.- Groove in Side Board _ 
ptga. 8, t .-SI4e a.n4 Pront mention relpectively ot alall Frame. FlgL 10. ll.- Under and Top Pan. r espect.lvely of PUntb. Fi~ . lZ-- Bolt. in. 
l'OnnectJ.on with Circular Board. "P1c. l!.- Kotch in. Clrcn1sr Board. in place or Hole. Pigs. 14, 16._Two Ways of connecttng Wrlttng" nap with 
Lower Pr&me- I., El ..... 't ; B, in Pa.1tion. to-write upon. Fig. I7.-Sma.ll Peg beh1l1d Fla.p. Pig. lB. - Moulding on Edge of Door. 

as in. Fig. 15. A neat. strong catch will be [ less suited for its (Ictulll pUl"Jlose ought to 
requued to keep the flap up as i~ Fig. 1. be diffieult to parallcl. yet, even as Herbert 

A groove must be cut from Just under- I Spencer points out in his lirst ch(lpter of a 
neath the top cup~ to ~he top edge ~f "Study of Sociology," it ~s nil: UI~fortun~te 
the front board, m each 8Id e board, as m truth that we allmako slnft With lIIofTectl ve 
l"ig, 7. Behind the writing fl a.p, at oo.ch but cOllventional articles, when (\, little 
side near the' top edge, will be a peg, as common-sense or in n-enuity of 0. vcry mild 
shown in Fig. 17. The protruCting end of degree, would 'fit theft. fOl' theil' purposo to a 
this pea: will be inserted In the groove A.A, far g reater extent. 
and It 18 this that will keep that part of the The orthodox Co.nterburr does bold n . ftar a.lW&ys between the cupboard sides. series of bound volumes 0 folio music in 

have not frovided tuly place for sta- a fairly so.t isfu.ctory way-that is, if music 
tioner:y; .but, i considered inconvenient . to books must needs rcposo upon their cdges. 
keep It In one of the revolving boxes, a. in R. different fashion to ol"d illUI'Y VO\UIllC'M. 
compartment could be fitted in front between But OUI music in daily lise (or! ut all e \·cn ts. 
the eupboard. aides &Dd un,der the top cup- ~he ne~est pieces) is seldom, iI. ovcr, boll.lld 
~ where 1t would not mterfere wlth the lDto sttll'v'olumes; a nd to collu m n CIWlllllty 
freedom of the book-boxes. of sheet music, there is 110 word to offer in 

• 

• 
• 

The structure hcre in to be set forth is f~r 
tho lowest 1lIt':l. 1l n\'('rnge-the }ll~,;$Cl)So r of, 
say, n hundretl piC'{'l'" \1£ shed Ill usil" morl' 
or les,i-:uul the problem to h<! ""llwti : 
rccl'l ired, :l COII\'clllcntiy y lal'i',1 n'l.:---JlI 'h·.l l'. 
tit.tcd to keep the IHU" IC 8oft i',I . lIl !t.' It :: 
$CvCI'<ll "nrict lcs-,;on~-" . dam'l' mUSll'. 1" ,Ill\)' 
forte :;olo.s c1 l1ets, ,lilt! .-;0 f,ll·t 11 - I"l" hli l.r 
Ilccc8.iihlc, 'nlltl s ightly enough in it::dC to 
nlld to the :u\t)rUlllcnts of thl' 11 part llll'1l1. 

Of nlllllechnnirol mcthoclil of d" l:ontti ng­
wood

l 
fretwork is, PCl'h;I!>,;, the 1II0lit- g{, II~' I\1 1 

nnd t lO leas t exact ing in its d(' tnlt llll". );' 0 
nrt k nowledge is requ ire\1 : p:u klll ,h'\: I\ I~~l'Y 
in each of its simple ,.tn~(,:I-in Ihl' 1t1t\' III;': 
of the dC'sign, tho S:lwi~lg it.s'-' if, ,ulli linal 
polish- will produco work that is. :It.> ral" as 
It goes, bUtisfactory lIml. d~{'oroth·c. 



THE VIOLIN: How TO MAKE IT. [Work-M&nIla 31,1811. 

Lik e tJUmauity, it ba:i its faults-it har­
honr.~ needl ess matter in the wrong place j 
but d,) nut we. puysically and mentally 1 It 
is s l,i!>)" nml apt to be i~trU!li.e. catchil?g 
in :lC'i.' and dusters-eastly paralleled 10 
We . It is not so strong as it looks, and bas 
dozen!' of thnse failings which an Americn.n 
humuri .~ t sal'S he lo\"es, beca.u~e they ma.ke 
Idlll feel a brother to el'cry man he meets. 
If y Oll go against its grain, it is short­
tempered j if you go with it, it is obtuse; 
and so all excellent homily of medireval 
strlc, full of laboriolH;\Y trifling affinities 
lllight be Holved, with some cudgelling 01 
brains. frnm the much used, yet much 
abused minor art dubbed fretwork. 

For ~nnny reasons, in })\ace of the usual 
Canterbury, a set of sbel.es to ~nng at a 
cOIl\'on i\'lI t height near the plano 'VI\S 
thOUf·ht to be more uf:.e fuL If a violinist 
is a DllIcmbcr of the family, they would, 
IJI:H;cd on the wall at a suitable heigilt, 
support his music dcsk In this way, the 
Wl lfl lc th ill.!.! hecomes a bracket with many 
sheln·s. an.! has space fM bric-a-brae on the 
t OJl OIH~. Whcn artiHcia llight is used, such 
a l·b ee is likely to be more handy than the 
usual s roping ill one's ow u suadow at the 
ordinary C:lIItcl"bul"Y. 

Trays or Drawers for MUlilc. 

C'cd ain h-. tit" old .fashioned article has nn 
eula l" :.:cd kil if(:.hox aspect , as thou.zb it were 
U1l.: :I II: 10 be ca rried about. lJut, not to 
~ J -" ;' I! ) f it ::: peripatetic use in crowded 
1! ,.,1"( ,ugbfnrc:; - wblch is absurd-did any 
" III c"I' r meet a. ··,tlter so JaJen 1 :\ly ow n 
1,"(j"l1 i .~ Illal. it w", lllrt bre;lk of}" at the first 
:Jtr l'Ulpt to lift it from its nnth'e fl oor, while 
,11\' absllrd little qu adruped, with its four 
d.II I1lI'Y I l';':~ i.lI the . air, woulJ be a funny 
slI,dlt, even If It slII''' lved the l lUUSU:J.! transit. 

But wh)' a tt e111pt a crusade a.'!'aimt the 
l1nprotrcted and helpl ess piecc of fUl"1Iiture 1 
It is IJct h' r 10 lean' it to it.s fl'icilds nnd 
illtroduee it " would -he Hlccessor. ' 

The weigh t 4Jf sheet music is not trifling. 
That 80 ephemeral a thing as the n"era~e 
modern sOllg should be so heayv in bulk IS 
:1 :.toll i.~ hiJ1 .!..' . Yet , to. make g~o.d its preten ce 
Lo I,e worlh t wo sl h'ef li lllliLlIg.i, It must 
lIeell); be Oll stout JI:lpcr. Consequently, 
strengt ll must ue th e allll , ,md the fretwork 
sid!:!; wlliell s llpport I,he whole weight should 
1,(: "ul out IIf wouu - )lr~ feraul~ three· ply 
w(,(o(l- l)ot less than a J_ mch tluck al1d of 
fa irly 1,1;1t't1 (pl:"lli t .. v." , 

It 11111 be ~C': 11 Ihat the design is planned 
IIO;)S to take .,,1]1'1\' (;:4:11 a vcry short uistn.nce 
ap:Il·t. If the :;i l.l' of !I )(~ whule liide piece is 
tqU Inr;::l' f"I ' till' machi ne the bracket . , 
1

11, )"1 1111, ,, 11 1:' .\' t it· cut :"1'1" ' I";lt cly, and fixed 
", low HII.: 1" 'I'tll lll "licit . 

Tlae top I ~i l illg- at, thl' "illt':<I and ba('k may 
alh{) IJC (' ut I II til'l ac\ll'd 'pllitiolls and lix cd, 
(HI the ],rnckf' t:4. J Il thI S ca ... e, the Upper­
m.oll t 1\1)( \ IO\\·l'."t, :"hl'lv08 :"hould proj ect 
IIbglltly, lind I,e 1Ill1!:1 hed With a moulding 
round sidell anu frOllt. 

• 

It would greatly facilitate reference to ita 
contents if false drawers or trays, of thin 
wood or ca.rdboa.rd, covered with cloth, as 
8hown, were fi t ted to each r8CiII8, II pre· 
ferred, thelle sham drawers might be de­
veloped into actual drawers, bearing each 
on ita front the emblazoned legend of its 
contents. 

Bue these additions will eaaily suggest 
and recommend themselves to workArs 
according to their several needs. }'or 
instance, if the suggestion of its serving 
to support a music desk shonld be carried. 
out, not only might a. fretwork desk adorn 
its top, but brass candle sconces might be 
ndded at it;., sides. 

For choice of wood, bearing in mind that 
80me number of feet a re needed, the most 
economieal and effective plnn would be to 
ebonise the whole &tld thus allow common 
deal to be used for the shelves and uncut 
portions, or at best cheap mahogany. 

Aspinall's enamel on fretworK is possible, 
if great care be taken in rubb ing down 
the surfnce of t he wood, using re'peated 
applications of scalding water j and after 
each has thoroughly dried, taking off the 
grain which thereby swells up with fine 
glass 'paper, a good surface might be 
secured, on which the enamel could be used 
with a really good effect . How far a 
naturalistic painting of the leaves and 
fruit forms would be pleasaut, I cannot 
say personally, In one out of a thousand 
persons who hl\S an instinct for colour) it 
might be a delightful novelty j but I l ear 
me that the nine hundred and ninety-nine 
would achieve an egregious failure. 

Whatever its shortcomings, it is possible 
that the completed a rt icle will be found as 
admirable to those who may construct it as 
it has been to its creator. ... 

TilE VIOLIN: HOW TO ]UKE IT. 
:BY J . W. BRIGGS, 

• 
I:.-rRODUCTION - W OOD F OR VAIUOOS PART9-

n~LLT, BACK, Rm" NECK AND SCROLL. 
B.-\8~·nAR, SOUND-P OST -BLOOK:8- LI.N INOS 
Al"D P URFLIXO-OUT9IDE AND I NSIDE ?I.lom:r.s : 
Bow ro l'tlAu THElI. 

Introductioll.-A great writer on the subject 
hILS divided mankind into two classes-those 
who play the violin and those who do not. 
It is almost unnecessary to say that the 
violinists are in a minority; but if those 
who do not perform on th is instrument con· 
tinue to encourage those who do, there will 
be little causo for dis!latisfaction. 

It is not my purpose in these lessons to 
attempt to trace the origin of the violin­
writers without number have used their 
pens for this purpose- but the fact remains 
that the instruments brou~ht to a state of 
perfection never exceeded, If even equalled, 
came from the workshops of the Cremonese 
masters, and have earned for them almost 
immortal fame. The effectiveness of the 
violin, when handled by n competent per­
former, is so obvious thnt a person must 
indeed be devoid of al1 musical feeling who 
is not influenced thereby. 

No matter what the theme-a rollicking 
jig or a sublime adagio-no instrument 
better fitted to give expression to the 
feolinss has yet been illvented. Its melodious 
strains may for n time be drowned br the 
blare of the cornet or the blasts 0 the 
trombone, Now aud nsain the liquid notes 
of the flute or the oboe's pla.intive wail 
may divert the ear of the listener, whilst 
the full aud sweet melody of the clarionet 
is not to be ignored. The ear, however, 

• 

soon becomes tired of these, although they 
add pleasing varietYt and it is the violin 
alone which never becomea rnonotol!.ous. 
In the orchestra it reignl .npreme. To 
dwell further on the merita of thia mOflt 
fascinating instrument would only be too 
easy and congenial, but in a publicatioQ 
like W ORK something more practical u. 

r 

B 

c::::::c::::::=::::::-::I[ :::-c::::::., 
Fig. 1.-A, SectloD ot Sycamore or P1.ne. cut 011 

the quarter ; B, Piece marked. for la~ 
down; C, Ditto, Jointed, ready ror 11M. 

required. W e will therefore proceed with 
the construction of our instrument. 

It is a ma.tter worthy of considemtion 
that althou~h the science of acoustics hns 
kept pace With other branches of knowledge, 
the efforts of the great masters have not 
been imprOVed upon t and the beat results 
have been obtained. oy following as closely 
as possible the lines laid down bytheCremon. 
ese ma.kers during the seventeenth century. 
Though opinions differ as to the relative 
merits of the various outlines and modeb, 
I propose to take for granted that the out· 
line, measurements, and I holes of " Stradi­
varius" are the best, and to describe to the 
best of my ability the methods on which r 
,vork, and giving, as occasion requires, all 
the full-size working drawings, and a short 
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Fir, t.. - Appear&.l1ce U! a. ..... eJ. ·'00- i .d,T Jbr 
e&1t"I.Dc OU\. 

description of the tools epeci8olb' needed 
when making A. violin. I hope, in th" V . 
which follow, to make myaelf chlUb UDder-. 
stood; should I f&i.l to do 80, ii will be It 
plenaure to me to gin, if possibl .. fwth.,. 
explanation on any point which aUm 
obecure. There muat,. in deal~ .. aub-
jed like thiI in a p~ tsrbni ~.1tIld free 
from .n nvnanoe. be .. ct. ..... of ~~ 
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THE VIOLIN: How TO MAKE IT. 5 
te dioW!.· shooldd;bia 
desire t6 be explicit e.s 

WOOd for ·Varion. 
tial when setting 
violin that you have 'VefJ. 
rials from which ' to make It. 
mnding all the arguments in 
rlrti6eially pre~ wood, I am 
that that wl:iich has 
beeh n&tUnilly seasoned 
is by far the best, and 
most likely to imprQve 
with age a.nd use. • 1 _____ -,,-

Btlly.-For the belly ' I 
we require a V or I 

• 

wedge-shaped block of ' 
clean, ev~n - grained 
Swiss pine, 16 in. long . ~---
by about 5 in. brood, 2 

-• 

, 

Ntck mul Scroll.-To carve the Keroll iK I mOMt important IJ1UlK of II. violin, and on 
one of tho most diffictf lt ope.rn~ioIlH to be I ;1.>1 dinlcllkiollM (lnd pOllitioll depend t.() 0. 

encountered -:vben mo.kmg Il. y!ohn thro~lgh - lnl'~c exlcliL t!u~ , lo,nl! of tile !uwcr IItringH. 
out· a.nd ns It greatly beo.utllH!s or entirely It III IllIulc HI "lIIlllar wood to the bd ly 
spoiis (as the cas~ may be) Lilc D.p(lco.rn.ncc I and in the wug h ,ilHI,d,1 IfIl:aHUr': II ill: 
of the whole instrument, I think It, would 1 long Ly ~ ill. tld,:k awl J hI. d CI:j l til.! 
be better for you to buy 0. neck with the I rccdli ru ll uing vcrtif'aJiy tltrollg- II itM If'lpll. 
scroll already cut; but as some of my and pnrnlh:1 the Wllf,h: 1 '~ ugtIJ (,f til':: "ur. 

• ______ . , it 1I11I,ull! b,: fJtaf:f~(l 

, I 1 I pnr:dld v.ith til.: j.)i nt 
I I of tht !Jdly, lwd.~r tll f~ 
I I left fllot .,f til'; brid?,e. 
~.~ J '\'IIl/11lt1 - I'~'~ I . - ri lde 

, ~ i lioum - I ",~ t HI a (',un 
i I piece of Hnc·wained 

I I 

_-:;; i!.--· e:::::::-i:r::,.!...-I=-__ ~ ___ I. ----. 
. I I 

, 

1 I t:;wi!;s pi III::. 1 10 . cli -
I ':lmcter, and fl(,ljUt 2lK 
. . in. IOllg. It II prr,pt r 

po!-;ition (varying :1.'1 it 

, 
I 

I ; ~-----. , i 
in. thick a.t one edge" 
and tapering to a.bout 

BACt( A 

-~~ j:--:-. ----- ,! .. -------; .. ------ . .. 
I Ih:WS in nea rly C\'(; ry in­

~ : stl'1l1ll ent) is difficult to 
--?:~ ,---'-- -' dctl' rmine ; \,ut it i ~ 

, I u;;ually ju.~ t l,clti m\ 111f; 
I ri /.{ht foot of tl lG lJridge, 

t in. at the other. This 
block should be cut on i 
the quarter: this mode t 

of cutting is shown in ".------!~i .. --.-- :----l - -/'=~ Fig_ I, . ,- .' 
This gives the reeds ... I 

~ 1 It should he jll.~ t long : ________ ,. __ __ . ___ :. ______ r, J. --- ---- -.1 enough tel .~ tand firm ly 

• 
I before the v j'Jlin is 

.. 
or veins; which are 2 ! !;tnmg, amI tlte grain 

I should cros.i that of tLe portions of the con­
centric rings, running 
vertically throu~h the 
wood in the direction 
of its thickness. The 
same result is also ob­
tained by using the 
middle board, but in 
this c8ae the two halves 

L _____ , __ .C ___ , ---:' ---.--:.:-"',-----+'-----'1.-: .. ------ '. ,, ____ . __ ,1 hell\'. 
.- • r ',I I ,'-, , }j/ods.-The!>eshould 

" ,: C : 1 be made of nice clean 
\-" I t I l)ine, all inch thick, from , _____ . __ .. __ . __ :\'! __ . ___ ~~::-: _____ I-.--.--I-I M: ! thc middle board, if 

r i' ... .. --.---- '''-----'--F;. ' -------;' ----'--'''1 pOf;sihle, as they wilt 
, ' I then be on the quartcr. 

W anti will cut much 
1 d enller. The grain run~ 

1>-------- .. -:·- -------1 \"cltically from back to 
of""either baU or belly 
would not Deee ml.rily 
correspond in grain or 
in figure; and as we 

are going to worlr with ___________ . ____ .I ~------ -.- ---... I .. ----.. I-- .. ___ . __ --:.c-__ . __ 'I<.;! .. ____ .. '. a. half pattern, from a __ ' . ,_.T , - --. 

centre line, let us have I .t; : 

1 belly. They are for 
atfording support to the 
neck and end pin, for 
holding the nbs to­
gether at the corners. 
and to st rengthen the 
fiddle ~encraill" 

I 
I • ____ _ .1 

. I 
I 
I 
I 

the wood cut as at B, " I I '\ 

Fig. 1. It is only when . 'I ( • I i,k. ~'", ! 
cut on the "quarter " _____ .. -i-~ : I' 
that .pine gives the \ " -.~\" " 

L£m 11 fl&,-T Ie twclve 
1)icces of lining are p'ut 
III to streu~tbcu the nos. 
and to gl \·e a greater 
gluing surface for at· 
taching back and belly. 
They ma.y be made from 

beautiful mottled and ,,_ '-
silky appea.rtl.nce known -, , _ I I 

as .. flower." . ..--.---1'----:. _; _______ . 1 .. _____ ' _. _____ _ 
The table from which .. :-, 

• the belly is to be made 
should,whenjointeda.nd I I 

planed true (as at 'c, I I I 

E either pine or sycamore, 
and nrc 1\, in. thick and 
~ in. broad, I much 
prefer sycamore for Jill­
mgs, as it is not so-

Fig. J), be • in. thick at 1-11 !-~. ~- -1···----- ------- ·-------11------1- --------;:-----.-- ; .. ----.-- .-.-- \:\ -! 
the ridge. I I I '~ 

Care should be taken 'I . I 
when selecting this I I I I liable to splinter when 
wedge to ,ee that it h.. I r'c'" -c --- ---·-----1·------ -1----- - i: .. --- .----! .. ------- :-- -.--.-- .----
been" riven" or split, . I I 

, necessity nrises to have 
either back or belly 

1 removed, 80 that the fibres liave : (, J Pm'fl,ill!,. - PurRing rnn in their natural , ' I 
• ___ . __ ... ' __ . __ . __ .: _______ .; __ ,__ may be bonght from direction. , '" 

Back.-The back is 
generally of syc.amore, 
cut also on the quarter: . 
the stripes or bars in 
sycamore show a.t their ~~e­
best only when cut in Pattern 

--

this way. These strong I:~'me) tor mO_ 
bars or waves are termed ' .Jlodela and 
.the" figure." The piece muldDg the Blockl. 
for the back, should be 15in.long., Ii in. thick 
Ilt one edn. and .about t in. at the other. 
Good. baclt wood is very va.luable, and the 
pieces are tlierefore cut 80 fine, that there 
18 very little ttiargin for waste. 

Rib,.-The II ribs," or Bides, are of syca-
more, and may eveily be purcha.sed in 

-t' ps, cut fotl the pq.r:pose, 15 or 16 in. long, 
- if in. broe.d, aDd a.bout -h in: thick. 
, ey'alio'u'ld Dot ~.uire much cleaning up 

before ~ng ready for we. 
• • , 

--

I , , , 

-

I , . 
I 

'h ' : ' 'j ~. violin makc~ or dealers , V at nbout l ei, per foot, 
: . and is gCIll'rnlly malic 

of two thin s t rips of 
------1-- ·--------.... -------:;:;:;:;. F1cf~;:ido! wood, dyed hlack. with 

Yy Pattern (hal! a s t!'ip of white wO(kl 
~ ailS ), Arrows uetwecll, the whole tw, 

""",-,,~ in w hich the ing nrn.lut 1\ ill. thido;. 
, 

hollow should be carved , nnd Tii in, ( l'llp . Sllllll'· 

readers may like to t~y their. ham!, I sl~nll of th e grcat mnkel's \1 ::;('« Wlll\lebolll! fot 
give, as well as I can, lIlstructlons for dolUS making the blal'k part:) of PlII'tliug. 
80 later on. Outaid ... and Inside Modell : Ho'", to Make 

Bal,,-Bar.-Tho bass-bat is one of the Them.- l'hcl"c a l'C two ways in w!.lidt n Sl'C ~lf 
violin ri bs mny be put togechl!r : \' iz, inside 

. -

nn ont!:\i<lo model, or oucside :\11 in l>j.lc 
model. The latter is, I think, mllch !$U PO­
rior to tho former, bcing: fa r halld il'r IInll 
snfer ; but both modcls U1:\r btl IImdl 11"l1Ul 
the same pieec of wood, !\lIlt'with vcry littl\' 
extra trouble. You should procure a piece 



• 

6 K ,WT7ING, SPLICING, AND WORKING CORDAGE . . [Work-Manb 21 , 11ft 

------------~--------------~--------------
"f w.:11 ~ "N\soned straight hardwood, as and seaman, whether &tn&teur or profea· 
Ju d i, hirdl, or sycamore, 17 ,in. long ~Y sional, the subject is one of paramount 
:1 '. in. hroad at one end, tapering to 8~ tn. interest. This being so, it seems strange 
~l t the other, and Il in . thick. Plane this that so little, comparatively speaking, bas 
"i('''o perfectly true in length and breadtb, b~n writ~n on the subject . . 1 trWlt these 
'tIlJ Huish it 1 f ,J in. thick at. tbe broad end, articles will go far to remedy thlS defect) and 
tapered to It m. at tbe narrow end. Now i to supply wlll'lt I believe to be a real want. 
l11?ken line down tbe middle fr?nl end to end i Even those, of my rea~ers who have. Dot 
\nth a steel marker, or an ordm:uy bmdawl i m~ch oc?LSlOn for worlqllg cord~ge WIll, I 
.shar\lCned to a fine point. AftE' I'wn r~s trace thmk, still fi?d the subJect an ,tnterestmg 
1 he ine with lend pencil to make It marc one, They will be surpnsed to find what a 
'! o~ibl e, I Ia.rge number of knot..<s the sJr!.1l of ,man ~as 

Cut out the patterns Fi~, :1 and 3, in inv~nted, many of them bOJ[~g hIghly l~­
:r.i l1l! or thin ,,"vod, tak ing ca:re, to have all : gen,lOllS., and capable of ?emg used In 

t hc marks on l;'ig, 3 'luite distinct, Place I various ways for de~omtlve as well, as 
th e pattern, Fij:.!', 3 (wbu'h in future shn.ll be I useful purposes. The lmport.P,nce of bemg 
called th e •. insiJ e Jla ttern "), exactly to t!te I able to make & k~ot rapidly and corre<:tly: 
centre line on the blotk. and an equal dls- ! and, at the same tune, the one best sU\tea 
{;lIlCO from cnch end, alld carefully, but I for the purpose f?r which it is in~ended, 
<Iccidcdly, trace round t he pnttern,wlt.h, the cann ot be. over-estImated. Human hves, to 
marker. fullowing with lead pencil, 'Ihen say nothmg of property, have over and 
Ulark thrflugh the patt ern the position of over again been sacrificed to ill-made knots, 
('a "\1 block. a.~ Sh OWZl br the dotted lines in and I believe there are few things of an 
Fl ~. :1, and also the centres for the hole!!, ordinary kind that will better repay the 
.\ t (\ t' , :Kow t urn the pattern over, and trouble of learning than how to work 
m.trk t!I(.' other side in precisely the same cordage successfully. 
I n;l.lIl1<:r: on the accurncy of this operat ion The g~nerjc te~m cord~e comprehends a 
1 II .: ultilOate balance of your fiddle depends, vast vanety of different kmds of rope, from 
When rcady to be S:1,WIJ out, your block the cable of a man-or-war to the fine 
.,h'luIJ Letlr every olte of the marks which "snooding " or the sea. fisherman. It is also 
.'l.I'I) ~ar in Fig. 4. With a ~ in. bit bore tIle composed of a. great diversity of materials. 
ho c for inserting the sa w, The models The most common substances from whicb it 
--:an no\\' be cut out with a bow saw, but a i.,. ll\aJe are hemp\ flax, cotton, manilla. and 
lIluch bette r Illa n is to :;et it cut at a saw- coiro It is outslQe our present purpose to 
ye l" s, with a " ret " or a "j lggCl·n saw, making go into the process of the manufacture of 
:l. cut of n th of an iucL, and going exactly rope in anything like detail. but the snc­
round the line, M, "", M, subsequently cut- ceeding pages can hardly be fully understood 
ti ng- oul the rl.!ces.~e;::, 1, 2, 3, 4, 5, 6, I witllOut some knowledge of the construction 

The edge.~ of both models should now be of cordage j I shall therefore give a few 
trim med up, wIdth lIIust be done by plncill~ particulars as to the 'tarions pam that form 
{':tch of th t: models eu;;e ways ill a wood vice, .1 rope. 
~lld , using- a fil e, one end in each hand, taking I f the fibres of which a. rope is composed 
out all the slllall l'id~o,:s wI. ich t he saw has were laid parallel to one another and fastened 
IIlade, still kl'eping both models SfJ.uare to tit th e two ends, the combined strength of 
!he sidc on \Ih lch the outlinc Ims tracE:d. th ese fibres would be better utilised than 
Write di",tinctiy on both 1\l000lcls the word b,l- a ny other mea.ns-in other words, thef, 
'"td' : th is will avoid much confusion that lose strength by being twisted or ,. laid up.' 
might othcrwise arisc. N ext, with a ~ in, But, on toe other hand, tbe length of the 
lit . hare the holes, A to K , You should noU" tib]'~s being at most but a few feet, their 
"Iuarc th ~ ..:cntrc line down each of the end ut ility in this state is very limited, to say 
I, O{;k re(;e~ses I and -1 , and with a straight- nothing of the inconvenience of using them 
('(h;e make another centre li ne the ent ire in this way. To obviate this difficulty the 
l e ll ~ th of tlu.: ot her sid e of moJd, We now fi bres are fi rst twisted into "yarns j" these. 
h:l\'e two well-fini sheu models (inf'i i~ o aud again, are laid up into "strands," a strand 
.ul"ilie) ; and before proceeding fUl't hl.!r, we being formed of several yarns j and, finally, 

!Iad bette r considcl' the 11ue ,~ t ion of what three or more strands are formed into a 
·:ools we bhall require. l~o l" tlli~, however, rope. A1; I bave before said, the strength 
we must wait fo r the next papl:l·. of a rope is diminished by the twisting of 

the yarns, a.nd this being the CMe, it is 
,,' important the yarns should be very carefully 

la.id up, so as to bring an even strain on 
:"aNOT'flXG: SPLI(,I~r.:, .\XU WORKlt\""G every part. This should be borne in mind 

COHlH(;E. when rope is chosen. It should also not be 
6\' LA.."'l"CE.L01' L . IL\S LOPE. laid up too hard- that is, it should only 

: ha.ve sufficient twist in it to prevent the 

I fibres from being drawn out without break-:;TROOUCTIOX. . ythi d' .. h ., lng ; an ngmore unlO18 es unnecessaTl y 
.~"J; l'l~ U l Tr OF AnT 01" K SOTTl SG - CuI\IHGF. , TU the strength of the cordage, and should be 

'VIlAT A pI'Lllm- L 'H lS \l F IlHt[$ or UUf' l': -
Y All:;:! - STHA!'1!);J - 1'111 :-;Cll'LJ:: OF Ho r .· n voided. 
l'I1 ,I!;Ii'r;- I : i;,\.U1I l ' lt'8 J~:l:I'ElIl ll [:;TS u:-; LAYING RO(les are generally made of three strands 
Ul' F IDR t !o or H (} I' t: - S (ZE OF HI!I'E - CALCUI.A- laid right-handed, or . j with the sun," as it 
TlO.'\ O~· S n' .ll!\. i ,~ termed aboard ship, They are then called 

TlIy. art l>( kn'ltling ha..'l been said to bl.! " hawser-laid," If they are made of four 
" 1,roL~l, lr a<l ul(1 fl.!! human fingers," ami strands laid right-handed, th ey 6.re termed 
~hcre IS no doul,t t.hnt man lc in, llll us.t ~lwfl.Y" .' :ibroud-lo.id." A cable· laid rope is made of 
ha.\'e u.'it'tl sOllie kln,l of hot to Jom the three hawser-laid ropes laid up left-handed.; 
:iinews l> f ani1tlal .~, fiI,rc ~ I')f pla nts, or stri\,s it therefore contains n ine strands. It wiu 
of. hide lh :t t in :tWicllt ria),." ft)l"IlI cJ 0. !iU!· be seen (rom the foregoing that the "ize of a 
~l1tute IIIl" tim ("Idl,!;; ~ \"Q.1"lcty (If ('onlnge in rope is regulated by the quantity of yarns 
u .,e in tin: IU" "' IIL day. It j-.; Ilcediess t" that compose the strnnds, an(1 not by the 
cnL'lrgc all t " itlIJ,ro rlau,·t' " f 11 kll"wled .... c .. ! lIulIlber of stl'tlnds that it contains. 
I:nolti ng', as lHu'dly a.day prH"c ~, ~I'C~I in Tho princi plc of rope making ill very 
1,r i\'(\.tc li rt" I,ut WI.: hal'e to make 11 kllut. of I'caui ly IIho\\' n by holding the ends of a 
!"I'l ln t.: kind j anu, of (·(, ur,~ I.:, to tllO lisilcrlllau piece of twine or whipcord, about a foot 

, 

long, in each hand and twilting it. 10 .. to 
increase the lay. If the twine be nOW 
Blackened by bringing the handa nearer to 
one another, a loop will first form in the 
middle of the twine, and it -.ill continue 1.<:1 
twist itself up into a compact cord which 
will not unlay, as the tension to which the 
strands have been subjected C&U8es friction 
between them

j 
which holds them together . 

In other wora s, the tendency of each part 
~illsll' to unlay) ncting in 0PIJO,ite direction.s, 
~s .the tnea.ruj ot keeping them together when 
JOined. 

Some ,"cry illter~ting experiments were 
mnde by Reaumur, the purposcs of which 
were to ascertain the loss of atrength occa­
sioned by l:1ying up the fib res I')f various 
substances, one or two of which I shall . 
glve_ 

1. A thread, coDl'listing of 832 fibres of 
silk, each of whi ch carned 1 dram and 18 
grains, broke with a weight of 61bs., though 
the sum of the absolute strength of tbe 
fibres is 104 drams, or upwards of 8lbs. 20z.. 

2. A skein of white thread which bore a 
weight of 9 lbs., when twisted into a cord of 
two strands, broke with 16 Ibe. 

3. Three tbreads were twisted together, 
their mean strength being nearly 8 100. It 
broke with lit Ibs., wherea.s it should bave 
carried 24 Ibe. Tbese experiments s.bun­
dantly prove that though we gain in conve· 
nience and portability Ly twisting the fibres, 
we lose greatly in the sttt~ngth of the re­
sulting rope, 

In spea.king of the size of a rope, the cir­
cumference a.nd not the diameter is alluded 
to. Thus, a three-inch rope would be less 
than an iuch in diamete.r. 

It is often required to know the amount 
of strain that we may fairly expect a rope 
to bear. I therefore give an useful forrouJa 
for calcuJating it. 

Multiply the circumference of the rope in 
inches by itsel f and divide the product by 
five, a.nd the result will be the number of 
tons the rope will carry. For e:rample. if 
the rope be five inches in circumference, 
5 x 5 = 25 -+- 5 = 5, the number of tons the 
rope will carry. 

When the straia that a rope will bear is 
elluded to, it must be understood that 8. 
steady haulage is meant, for if the strain 
comes suddenly on & rope, as when a weight 
attached to it IS allowed to fall sudden1y~ i~ 
resisting power is greatly diminished. This 
is easily demonstrated. by giving a sudden 
jerk to a piece of twine, when it will ~rt at 
once, though all one's strength, steadily' ap­
plied, fnils to break it. Knots always more 
or less dilDinish the strength of a rope, par­
ticularly when they are badly mnde; !SO 
that where as much strain as the rope will 
bear is likely to come upCIn it, os.r6 should 
be taken to use none but the strongest 
knots. The AJpine Club, in the report 
issued by them of sOlDe ex{>Cnment.s made 
on ropes, recommend for jOlDing two roflC3 
the fi sh~rman's knot, and for loops the 
fi sherman's eye.· Probably th.. knots 
will bear a.s much strain &8 anr. 

H we require to know the .... eigM of I.ny 
description of cordage. we can ucertain it, 
if ha.wser or shroud-lllid , b, multijllyiu, thu 
ci rcumference of the rope 10 io.lc.hu by Itself 
and by the lellgth of the rop! ill f.thom...., 
and dividing hy 420; the i ill' will be thld 
\veight in cwts. For eJ:ampl-.. eo obwn lb. 
weight of n six-inch rope 110 r.t,laoml l~, 
Ox 6 -= 36 x 120- ".310 + 00. mu. \hI) 
weight of the rope 10 owL 1 q~"7.:cl=.b.:...,.-::: 
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• • 'The rule for ca,ble-laid rope is 8omewba.t 

different. In this case, multiplv the CiT­
~etimference in inches by iJ.ilelf ana,divide by 
folir j tbe product will be the weight of -the 
ro~ in cwts. f 

. In practising knotting it is &S well to use 
.. tolerably, firm material, such as whipcord, 
for small ·common knots, or, still better" 

-"6mall fishing line. of course, I mean line 
used for sea. fishing. Either of these can be 
tiecL up and undone over and over again 
"Without injury to the stuff, which is not the 
case with t~ine'; it is alao more ensy to see 
which' way the parts of a knot lie in the 
larder ma.terial, and then to find out 
whether the tUrDS are pro{)erly made or DOt. 
In the case of more comphcated knots, par­
ticuI.a.rly those where the strands of the rope 
ha.ve to be IlD1a.id to form the knot. such as 
a wall knot or a Mathew. Wa.lker, I should 
adyise that three strandS of fishing line be 
used, about ·& foot long each . . If a seizing 
be put round them in the centre, so as to 
hold them firmly together, we have a good. 
representation of & rope with the strands 
uniaid ready for warkin"". A knot can be 
mad.e a.nd unmade as 01tell""as required in 
this wa.y, without the strands suffering a.ny 
detriment, which is not the rose with the 
s trands of a rope, which, from their loose 
nature, will seldom bear knotting more than 
once or twice. I have adol?ted . this plan 
myself with great success m making the 
illustrations for these articles. If desired

J the knots can be made as above describea 
and ke{lt for future reference, In string 
also it 18 better to use hard laid stuff at 
first, but when these matters are thoroughly 
understood, knets can be made on nny sort 
of cordage without difficulty. ... 

HOW TO STROP A. RA.ZOR. 
BY P. B. JL 

, 

A i'EW years ago I could never keep a strop 
for alooger period tha.o ·about nine months 
~ during tnat ti!pe\ it got s.o cut up that 
It was, comparative y speaktng, worthIe 
A kindly hint from & friend some five years 
ago saved me a deal of expense in strops, 
as, since then, I have used the same one, 
and there is now only One cut in it, which 
was made when quite new, just before the 
hint was given. . 

As I am cerLain a few hints on this sub­
ject will be useful to some of the many 
readers ,of this journal, I shall endea.vour to 
enlighten them by the following description 
and sketches, 

The regular strop is a flat piece of wood 
about 11 in. wide by 12 p!, long, with a 
handle cut out at one eneL This wood 
with tht. ,~J[ception of the handle, is cover;! 
pn both sldO(/; with lea.ther about.; in, thick. 
The surface of"lthe leather of the one side 
beiI}~ covered witlNlome sha.rpening com~ 
~lt10n generally 80ur of emery is dark. 
This side should always be -ke.pt' moist by 
every now and again adding a drop or two 
of oil, and, at grea.ter interva~ a )lttle flour 
of emery, in aider to keep up the sharpen­
ing properties, The other side is simply of 
plain smooth lea.ther for finishing off the 
razor after being sharpened on the first side, 

The method of procedure is as follows :_ 
Ra.ise the strop sbghtly by plnciog the' end 

. on its case (88· shown in sketches), or any 
other c~lOvimlent obje~t, so that a. complete 
stroke Can. be given to the razor. Then, 

_with -'tlie d8.rk ~ide uppermost., and the razor 
in ~e politi0A' ahOWIla.t 'B in Fig. 1, draw it 

, , ~ -. 
, 

, . 

upwards, nnd, a.t tho Flomc timc, nf! rO!lR til': 
sur(f\ce of the strop till it tokcs the position 
o (Fig, 2), 

As on the turning of the rn.zor nt tid" 
point depends whethor tho l-Itrop i.'l cut (' I' 

not, co.re should be taken to follow tIle 
directions co.refully. 'rhcrc is a great 

FIg, 1,-Showing commencement of Down Stroke 
I~ton Strop, and. commencement of Up Stroke 

temptation to lift the razor bodily from the 
strop at the end of each stroke and turn or 
reverse it with tbe cutting edge pointin ... 
downwards, which is the principal cause of 
the strop being cut. 'I'he turning should 
be done at the end of the upward and 
downward stroke on tilt. back of the rnzor, 
\vhich should never leave the surface of the 
strop, During the reversing the "razor 
should be slid sideways on the strop so that 
the heel rests on it, as at A (Fig. 1), ready 

\ 

,\ 

Pig, l.-Showblg completion of Up Slroke {e l on 
Strop, and completion of Dcw: Stroke (D). 

for the downward stroke, which is per­
formed as a.bove; the rnzor at the end 
taking . the position D (Fig. 2), ,'cady for 
turnin~ in the direction of the a rrow, at the 
same tIme being pushed forward till it take,; 
the position sliown at D, the position from 
where we started. The blade should never 
completely leave the strop, After tl. few 
strokes upwards and do\vnward~, the strop 

1111011 101 hi: 1"1 :\'I!r tlt:d, 1111.] tIl'! ~ :U U': l .r ')I"f!fi8 
p':rf" I"IIIf:d (m til. : II ll11",tJI hid.:. WIIl:1I the 
I"a :l.·,r 1111,,111.1 IIf,W b.: f""lld fiL f.,/" II" .,. 'I'll': 
ramr 11 1.".', 101 I"l IlIdd I , ~ : /"f. :<·tly Il:.t fJII till! I H11"/'1'.1111·11I1.( III': "JI"r:. tlflll, Ajjf,ti J' :r ""'~l t 

I !,,,i llt. ill ~ ':'l l' jll g" a f;O:l.',1' ill W.f ~d ,;.",II.it i"", 
, I'; tf , UI"y It 1'1.:11 w l ~11 :~ ",w,d JIIIIII"rl llllo:!Y 
I aftlil· II ~.I; , and tl ll ;1I d("t, \\, it 11 1,:1'1 l i'h' :" f,'{I ·r 

t.1ll: !l1I1I.()th /j ill .: ' ,f Ih ,: ,,1.""1' 'J"l,j ij t:oI-;' :1 
011" any Hlf,j !'l tllrt: 1,.;j, 'Pl Pll ll ih;': it 14\'I:q, 

Oil ever}' W""l I> t l·" 1' 1111 01 Pl . ' : 11"'1': ii( 11',111': 
d i .~ t ill!,!u i s hill g: rnarl; t. , !'III"'"'' \·. lli ';'1 w:q lIl': 
1;trOJl :ilwuld I .. : 1'111 I,:~.;k. J h.I·"': "11 ,,·,,,,11 11 

(TOst'! ill Ill y !; k e ll""I:.~ . ( ':m: :-II."lId 1, ': l ;Ii{ ':1l 
that these tW() lIJark.~ alway .~ 1;'"I ,I;Jd,: - tJ,llt 
i.~, that the dark si de of fi tm l'. win:" f"lt in 
t·fte case, always touchc.'! til ,: .,1,1; "i.l.:; 
(Itherwise th e c1can SIIH .. ',lh lIurftlf;'; "f til'; 
:-.trop will get emery 011 it, wlli.;h will I~ 
n:ry detrimental. 

--- ... ---

, WIRE_wonK D" ,\U, ITS TIR.DTIIES. 

' c , 

!:\Tr:ODUCTOr.y -Cr.DIl ' I:\f: A:\]) ITS !)i-
YE:-;"WW. 

B\' the cou rtesy and practical kIH, \\·]crh;-e of 
a p;l l"ticuiar fri end, I al.1I ill n }l1).~itioll to lar 
be fore my rcadcrs d ct:\lI" of a t rade d itrt; ren t 
and di.~t ill c t 1'1'0 111 that ,,"hidl for man v 
months P:lst I hn.\'c becn perlllitted to repre­
sent . 

As most of Illy read ers will doubtless be 
a\\':I.I"C, I han: :;; trivcn my best to give them 
d c.~ i& Il .~ of folding and combination furn i­
turc, which, in many caSC;J, I am glad to 
understand, ha.ve met with approval. In 
makillg public these designs I have n ot 
tendered any excuse for my conduct, nor 
attelll\)ted to defend myself against the 
fr ioud y, yet unpl easant, accusations of 
trnde acquaintances, who have made re­
marks to the etl"cct that I h3."\'e been influ­
encing the trade in a wrong direction, for a 
certain extcnt, Ily giving" these designs to 
the amateur : (01' the designs beiugoriginal, 
I a...;ked neither any body or any thillg. ex­
cept my own conscience, as to what purpo"es 
I shonld placc thcm to ; and I haxc no cause 
to re!::"rct that, with the permission of the 
Editol', Ilmve givcn them to the readers of 
WonK, 

]Jut as I am eutering' upon the description 
of a t rade, for correct particulars of \vhi l.'h I 
must. rely upon ami be illdehted to my 
above, mentioned practical fl"iend, 1 feel that 
I lIlu ~ t S;lY a few words UpOIl this qnestion 
of amateur v, pl'Ofessional. !'Ill' worthy 

\

feIJOW contributor, Mr. Clarkson, has lIlen­
t ioncd ill his articles upon II Bookbmding " 
~ce pagc G9, No. 57, Vo!.l!.) that these two 
lasses willneyer c1asb , and I firmly beliel'e 
mt as cla$$~$ they ]lc\'er will ; but it is an 

t ldt'n iabJe fad tlmt in many instanL't.'s 
11 eillbel's of one or at her of these two dasses 
I )k with contcmpt, distrust , nnd \·cry ol"1.'n. 
I l' :..'l'ct to say, hatred, upon tho Ulem!k'rs 
of h'c opposite cia&;. 

'ilis should not be. W ORK is a mfl!!tlzine 
\I'll ·Ii 11:\5 hee n established for the bcnetit 
of l ttl bodies, ami ram pleaSll'd to bt'lie\'e 
tila through its instrumentality. e"ch blll..iy 
is 1 " inning-in fact, hns ulrendy beg-un­
to 10 k with a friendly and fal'oumble eye 
upon he other body. 

1t . mtlu:r lato for me to make these 
relllar s conccl"Iling" \VORK'S missioD, but., 
us [i>l' are h intcd, I ua\·c 1l6YCr taken the 
opportl lity of sa:ying anything oC this 
uature dorf!, for the simple reason that 
such III ht haye beeu construed into an 
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eIcuse on my part for giving det!igns to the 
amateur in my professional CIlp8.Clty. 

As an illustration of the harmlessneSl of 
the a\'ernge amateu r, [ will take an instance 
f rom the articles 1 prop,ose giving under 
the ti tle of " Wire· Work . , Let liS suppose 
I have placed thege details before tbe 
reaJcrs in a plain, straightforward, under-

Fig. I ._ Wire .. crtmped in l!hcb1ne. 

standahle manner (::In(1 T am sincere in 
saying that [ trust I sllllll do so), and that 
an amateur hasgrnsped sufficient instnlction 
to enable bim to make, lI..'1r, a pair of wire 
bnsli:et,'1 for himself, and thnt hc has decided 
to make them. Will he uot require the 
material prepa ratory to the making of the 
oa~kets 1 and will he not ha\'e to Pllrchase that 
material from the wire trade I Certainly, 
Then ",llc rwe ('omes tht' !'uppo'(ed detrimelit 
1 It is inoffensi\'e amatenr h~ ;,; cren ted 1 "WilY,. 
from thc fact that he l-i about to make 

Fig. 2.-Old Met.l:iod or making Wire Trelll.L 

articles which he "hould purchl\.,e already 
made, and thereby en('ou rn;:!,e industry," I 
fancy J c:tn hear ~ome d isgustcd wirc·worker 
mUrl1l 11r, 

:\'ow, what does encouraging indu.,try 
mean f I hide behind common·sense when 
1 !lay tha t if people hllY what they l C<lnt 

they are pleasing theml'elv e. ... and have not. 
the ellcoura:;cment of industry as their 
moti\"e. But. if they purchase what· they 
do not parti('ulariy requ ire, but may make 
Vlt of, tben they aTe encouraging indus.trv. 

J'tg, 3.-FormatJ.on or TreWI wtth crimped Wire. 

Bnt thi s practiC'(l "i.'i no morc to he com­
mended as :l ,. t imnlng t o tmrle Ihnn the 
purchase of ~ood!'l at. a bazaar-bolh arc 
but species of chnrity, 

Now, it ii4 a · fact that. the amnl ou- T am 
tnk i n~ as n il ("xn nq ,h' ilia\, Ill'\' c; have 
dreamt of havi ng n pai r of Ioaske l .. "re\"iolls 
to reatiill f:: Illy art u.: le upon tha i slll dcct., 
althoug-h he may hl'l\'c seen hUncirc,1'Hllirin" 
h is lifetime; he may make thelll IJecIlU:S: 

• 

FIXING Tops OF TABLES. 

he finds pleasure ill IUch work, but when he 
hu made them and exbauate<i the pleaaure 
of to doing, he will not destroy tbem, but. 
will find furtherplea.sure in their ~se'8ion. 

The result., then, is that the much abused 
amateur does not harm any trade he may 
select to work occaaionaUy at, but, 00 tbe 
CQntmry, does 200d to it-very little, per­
haps, but still tno fact remains, 

Then, am I only going to give these details 
in order that, perhaps, a few amateurs ma.y 
gain sufficient insight to enable tbem to 
while away 3n hour or 80 now and again' 
I don't know. What blissful ignorance '! 
I am going to tell my readers &ll that my 
friend tells me and explains to me by ex­
perimental lessons. I do Dot sup~ the 
professional wire_worker to gain much bene­
fit! but I do hope that young beginners in 
thl8 trade will find my remarks of assistance, 
as being supplementary to their master's 
instructions; and I do also hope that many 
amateurs may experience pleasure from thiS 
trade n..s well as from others. 

Many who are in the Birmingbam wire 
trade will remember with respect the name 
of lIr. Thomas Bellamy, who quitted this life 
some years back, and who was the inventor 
and patentee of the crimped or corrugated 
wire no'v 80 extensively used in many 
bmnches of wire· working. 

His invention consisted of crimping, by 
aid of machinery, wire intended to be placed 
togetht'r to form fences, garden borders, hen 
coops., fire guards, etc. Tbe old metbod of 
making such things was that of placing the 
wires over and under eac.h other, and then 
sccurin~ them atthei rjunctions by means of 
tying WIth pieces of wire. The amount of 
labour this pTOCeM entailed can be imagined 
by the examination of a. piece of work 110 
made, or "put together,n !UJ it is technically 
te rmed. To simplify matters, Mr. Bellamy 
stirred his inventive faculties, with the 
re!;ult that be was deservedl'y enabled to 
coruiderably increase his busmess and h is 
fortune by patentin~ his ideas. 

One end of a. COli of straight wire (this 
sentence sounds somewhat paiadoxical and 
Insh, hut my meaning will be conveyed}­
ODe end was put in his ma.chine and drawn 
through it, coming out at the other side 
aimped as shown in Fig. 1 and various 
other di8f;'rams. This was then cut up into 
.he reqUired lengths, which when put to­
gether across each other in the snme way o..s 
the old method, were held together by their 
own tlni.'IOn, requiring no ties at the junc­
tiOM, as did ' the forlDer pattern. After 
being fitted into their frames, they were 
as firm and more artistic (if I may be 
permitted to use the expression in this 
direction) than were the straight wires. 
The amount of labour saved by this in­
vention was simply enormous. Whetber 
this fact was beneficial to the trade workers 
or no I will not venture to discuss, but, in 
the belief of a notable theologian, who wrote 
to tll8.t effect some time ago in a weekly 
magazine (which 1 will not name, for fear 
of being accu~ed of attempting toa.dvertise), 
machines are comn,endahle in every trade, 
by reason of crtating labour in the par­
ticular trades wherein they are introduced, 
and also in others. In }'i:r 2 and 3 a re 
shown the old metbod an the crimping 
method. respecli\·ely. 

Various membeN of Mr. Bellamys family 
arc IItill in the snme trade, altbough they 
have left their native town and are HC8.ttercd 
ill ditl'ereut rlirct' tions, and it is t.o one 
member to whom 1 ani indebted for my 
rre~lIt . facilities of giving the following 
InstructIOns. 

• 

(Work-Ilanh n,181. 

I shall a rrange the deecriptiona under two 
heads-viz., .. Plain and ornamentAll"Wire-­
work," and "Wire-work in conjunctiOD 
with met.tl.l mouldings and wood." The 
first part sball contain explanatory details 
of tho construction of such articles as fire 
guards, pea. guards, rat traps, fenceal hen 
coops, ba..slc:e~ gas globea, etc., whien are 
composed solely of wire and iron rods; 
while the latter part will CQnsist of the 
descriptions of such things as cages, sievC6! 
dish covers, fenders.. etc., with which meta 
mouldin~ and wood are WlUlllly connected_ 

II ' 

FIXING TOPS OF TABLES. 
DY JI. DlNGE. 

, = 
IN making tables for kitchen, dining-room, 
and all kinds that bate any size about them, 
it very often happenBt after an precautions 
have been taken with tbo wood that forms 
til e top, in a. little while the joints break 
and open, and what wa .. ~ once 0. good. ioh 
now becomes an unsightly thing. The. 
cause of tws di!!ll llter, of course, is Ihe wood 
not being dry. What is dry 1 It haa becn 
proved by experience that wood which bas 
been cut years and jointed to form a Ia.rge 
top, wben itba.s been in a wanD kitchen it has 

, , 
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Fig. L - Do-.etlJl Key tor 
Table JOint. Fig. 2.-
ButtonorTIlr.Il. Ftg-. 3.- FiC", 3. 
Section ot Top and Side 
R·n, Ihowlng ButtoniD. 
pluL 

j j gone," the workman has been blamed, and 
the wood called anything but~. Differ­
ent ways have been tried both in jointing 
and fixing the tol,> on, but the following 
method. is one which will allow a top to 
shrink or go any way without b reaking the 
joints or tho top becoming unlevel :-Before 
the table is framed together, get the rails 
which go into the legs. and placing them on 
your bench top edge towarda you, inside up~ 
wilh a plough and lin. iron, cut a gloove from 
end to end. There should be about t in. of 
wood clear on the top edge before tbegroove 
commences. Serve all your rails like this 
(if you have any drawer rails in your table,. 
you will see theYC8.n be dene the same way); 
frame your table up in the usual war. pre­
pare yoor top by slip-jointing it, and if yo~ 
want a really good. job put in thre~-dovettul 
keys in each joint. Those who do not knoW' 
what a keyerl joint is may learn t hat it is. 
made in thcfollowingway :- The joint iamade 
fi rst by planing the edge of the boArd ~t"-.ight 
and tTlle till it fits close to ita fellow boa.id ; 
it is then glued witb good hot t/,in glue, and 
well rubbOO to get the g lue out and get it 
close. After having stood, My ten bours, to 
set) some keys are roode out of t ori ill. oak 
or mahogtLny, say 4 in. long, lIbape 01 .lo'lg. 1. 
One of these is then ,j Jet in , Bush with the 
top on the under side nbou~ " in. from the 
end. Of COUI"8e, they should fit well on tbe 
sides .. but a little liberty at the enda is pre­
ferable. These are Cl~ed i!l, ~nd whn dry, 
levelled off; in long JOintl It 'is nec E ;; ry to 

• 
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put in three, four, or five, according to length 
of top. It is generaUyacknowledged that 
this lS the best joint for woodworlc where 
practical, having the advantage over a.11joints 
which are dowelled Ol' tongued\ it being 
80 much easier to get a. good c ose joint. 
To fllSten 0 0 the table-top, make, 5&)' 0. dozen, 
hardwood buttons or turns (Fig. 2). These 
should be made I} in. loog out of 1 in. stuff, 
and notched so toot they will fit in grooves 
in the rails, and room left for a. screw to s:o 
through ioto the top. Wbeq fixed, which IS 
done by placing the table· top on your bench 
under side up and puttiog the frame on the 
top of it lega up, and placing your buttons 
into the grooves, send a screw through the 
other end. Fig. 3 is a section of the side -:'vi showing the button..in its place. It 

, easily be seen that a top fastened d own 

M 

'.J'lr·l!. 

• 
in this manner can move a.long the grooves 
a.s the wood dries without either warping or 
breaking. the j oints and still be fastened 
down. This method will commend itself at 
once for many things which require to be 
h eld firm and yet allow the wood to shrink 
for amateur and aU kinds of workmen. , ... 
.l NEW JlITREING AND SQUARING 

...... MACHINE. 
BY A 1/ CON81:rt:J:1NG ENGINEER.." .' , 

I llAVE lately haA the opportunity of in· 
specting 0. very simple and efficient machine 
for the above purposes, which has been in­
vented by Mr. Wm_ Hutchens, of Penzance, 
who hIlS a.pplied for and obto.ined a. patent 
for the 8Ome. 

The machine consists of 0. metal bed or 
sole plate, which supports and carries the 
workmg parts a.nd the material to be 
operated upon. a.nd which ii, or may be, 
placed or supported on a sui table sto.ncl nt 
the height moat convenient for perform ing 
~he work. The working rrts consist of IL 

.' movable plane or pa.rt a metal or other 

-
• 

How T O FRENCH P OLIS/!. 

suitable mnterial, wll ieh workH 011 thu hed 
or sole platu over 0. suide or groove formed 
therein, which is so nrranl:,'·t..'1: i by 1I1 t.:n1l1l of 
suitable cutters ns to cut or plnne whil ll t 
moving in cithcr direction. The cutterH 
are provided with suitnhlc men.nll for regu­
lating and luljm-lting the depth of cut, allfl 
read ily removing and replaci ng them for 
sharpen ing or othcr purpOSCi-!. On the 
under s ide o{ the mov ing part to which the 
cutters are nttllche<.l n. toothed rack ili 
{armed, into which n toothcd sector or 
pinion wheel gcnrs. This sector or pinion 
works on n. short horizon tal shaft or s tud, 
to which n. partially rotating or vibrating 
movement is given by means of nn adjust­
able lever and n. project ing part or parts 
on the under side of the part containing the 
cutters fits into the groove or guidI', and so 

---0 
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/l ide (,f II , inu, wl,if:i. tile "illi' lII 'Iu ;ulrallt Of 
HCdnr II W:.llr/l; I, til t: 1,r,ri!.IInta l ti l,;, ft fir 
/ltud on wi lld. til,; p:l rL " Iii altIH:h':11 ; Yo, 
I«l(;k(;t on "11<1 f,f ",!'llf t tJ'ffJIIK" whid, ti ,,: 
wl.iuHtal ,l(; ',;v':r J. , ,11);'0(1'11, [' lid ill fix .:d I,l' 
til(; s'-, t st;r(:\'1 M. '1 li e :ulj llll la l,lc 1; '/IJllt':1 
wei/!ht. lUi" "'/~ t IlI' r"w :111: ~ 1 " , wlI at:; ill "'i ~' 
a. 'I' hl~ pfl l" lJI 1m whid, I,a rt .,f t l,,: fln:' tI>: ' 
Incnt!i cOIllH:d. ·d with tl,., ,·"ttcrll Y,'Jrk U,,; 

shown at (', (, in Fi1! l\. l! f,hd ::. 
By the Wit: flf til ;" IlIa';)Il"':, milr';" •• f 

10 Ill. l)y [, in . Iwve 1,'·"11 .. I,'.L wit l! t il'; 
grcntest casc, and it will w •• rk I,,, tl ,.; 
smallest sizes of material \\ il l, fl." 111"1;'" 

faci lity as on tIle larJ,'<:r. It i ~ "':1'].; i ll 
several siz{'s, to sui t the d(; lI mnd.{ ,If '11., ­
tomers, a nd 1m .. '! !Jeen f\.wlLrd t:d tll" , ~ il·_',r 
mcda ls at the FalmClu t l, aliI! "ther (:;d,IlJi· 

I tions in the " ' cst . TI ,c I' ri ,·e.1. f;(.fI'I,kt ,:. 
are very moderate, and 'ary f ]'l ' 1lI .t.-, ]f/ • • 

each, according to the sizc:i ("If ti le m:I' hi",:. 
It is so nrranh'Cd that narrO\\'I' r r,r \\itl"'r 
irons may be used in caeh lIIael, iTlc, :(nd It 
can be seen a nd tested at ) Ie ........ r ~. Ell~' · rt :1 11,1 
Co.'s Pict!Jrc Frame nnd )I f)ulding- Fa f· t f,rr. 
';5, City Hood, Londun, K C. 1 can ;,afd :; 
say that it is such 0. lIHl.c hiue a ~ ou::;-ht If, 
Le in e \'ery workshop wh ere mitre1llg ( ,j 

any kind has to be done, tli. it will 'IUi,·kk 
repay its cost hy the superiority of th· .. 
work d one and the spced and cOll\'enicnc~ 
wi th whieh it m"y he Ctl.n-i t:(l out. It ..... 
utility is ob"io\l!l, and with'nlt doul, t it will 
vcry soo!) eOllle intu general \lSC. 

Fig. 1.-P.I.a.n of H"tcbeus·. Hit-reiDg and Squaring MachiIle. 

\ 
\ 
\ 
\ 

F1g. 2.-Front Sectional Elevation on e 
It it in Fig. 1 . 

kee~ it, wbo·r. in motion, in th e l, roper 
poSItion to do the work. 

On and to the bed or sole plate is placed 
and attached tile adjustable guide or fenee 
which regulates the nngle or bevel at which 
the material is to be cut., and by menns of 
set screws it mfl y be ndjusted and firmly 
held in the required position. 

Fig. 3. 

F1g. 3.-Eud Elevation. 

••• TJu d iffm'lIt part, 
fire .'nt.i/ffr{!1 fct((rnl ill 
f(.(h Piy. to "'''If' thei r 
j,jcll tit!'. 

B 

/lOW TO .· RE~C II rOLISII. In the o.ccolllp.'\n"l11~ cllgra\'in~, Fig. 1 is 
the plnn, Fig. 2 0. front sectional elc"ation 
on the line (' b, and Fig. ;{ an end elc"l!.­
tion, the liko l"llll'ls in ench heiugo denoted 
~y the same etteriJ of I'cfcrll ileu ill cnch FI\L I. dircct.ion" for poli:.hing- furnitu re on .. 1 
Fig.; A A is the bed or :iOle plate : II, the (It I r woodwork Lv Ille[l.US ~f waxing- nllt1 
movable pllrt cont..o.ining the ctltters :In.l oili go havin~ Lc-CII already SWl'I~. no li .. mht 
arrangements for fixing a nti ncl.il.I.~tiug the the ' flre IIlll.ny r~fld~1"'l! ,~· h Cl Wi ll wclcomt! 
same, shown w!lcre the Ilppcr p:lI't I~ hrok en Ill.le_ al' IlC.'lI'; 'lIt·~ 01 ,!lr,et· tlon,; for. th.c 111M\!" 
off; D, the rulJustable fmlCc or ~!"l\l(le, nncl lhftlL,1 t I'roc,?--"S (If I·.rt' lldl poh~llln~. b.,­
the screws c l c ' c3 for holdin" nnd nd- m c.'\ I"" of whIch thc III!!,itcst 1 "I\1s..~ lhl~ r:loss , , " .. . . II I I justing the snme, which, whcn !let squnre lila? gwcn to .SIIII:1I~· lll'l'parC\ wo,lI.' 
wil.h the fnce of the plnne or 1Il0ving part, At th ontset., let ~t I~ J:.11tl. f<?r the l)!.m.etit 
enables the ends to be M\unrcd : ...... the of som , that "nrn lil itlllg' :tnl! I· rem-II Jloh,; \i­
groove or guide in which the Ill'o.icction.'J or ing nr hy no mea n" the iI.'l !Ih' .. T hl' one 
po.rts on the p lnne, or l~nrt. n. work; .~', 1-'. can ~e lone ~.v :tlly p~r.~("m wHh little or no 
th e F-cpnrntc parts, 11r{l1ectIOIlS, or l,weCR jlmct lcl' all(lls not :<nll:\l>ll' fl' r :1 11~' but tll ~ 
which wOl'k in tho ,(:"1'00\'1' 01' ,(:"uidc E, nnt! C0l11111 011 4 articl{',,; l,r fmuilure. thl": other 
th escrcwsJ,.r. which hold tlle s..'lillC il1 pln<'e; canl10t l'l..·. dollc l'l'Ol't'rly witl,llut I.'(lll.;;idcr .. 
G, in :fig. 2, Khow!1 the rock on the under uble I'ra~1:lcc nll( {"Ir(' : but \\'h~n !;kilfullr 

\ 
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managed, it Cnha!ICej the beauty o~ n~arly all 
kinds of wood. If badly done, It IS of teD 
rnt her a. blemish than otherwise, so that the 
bcrr inncr, if he be wise, ,viii not attempt to 

1
10lish auyth ing of val uc till he hns gained some 
iUle experience by practi~ing with compara· 

Li vely unimportant articles. I do not want 
t o discOllnlge nmateurs and nO\' ices, but it 
would be only a fa lse kindness to tell them 
that they can at once proceed to polish well 
bv nttendio$' to instructions. H owe"crclearly 
t flcse are $wen, tbey cannot gh'o the knack 
and experience. wh ich can on ly be gained 
by practice. ~lany beginners, I am awnre, 
labcur under the mistake of supposingz 
bccfluse tbey cannot get the Sllmo beautifUl 
polish that is seen on the best furniture, 
that there is something wrong, ei ther with 
the stuff they are using, or with theirmetbod. 
Without saying that one or the other, or 
J)crhaps both, might not be capable of 
lmprO\'cment, the defects are probahly 
principally owing to 'l"ant of practice. The 
disappointment, 00 douul, is somewhnt em­
I'hal>ised by ha\'ing noticed tho cru;y-not to 
My lazv and seemingly effortless-way in 
which nn expcrienteed polisbor brings up the 
brilliant even glos:i. As a matter of fact, 
French polisll ing, like lliaying the fiddle, 
is not difticult when tbe knack has been 
acclui red j hut this canllot be got at ouce. 
'fhe actual di rections mny no doubt hel p 
towards success; but they nre unable to do 
ruore, nnd though every effort will be lUnde 
by the writer to omit nothing of importance, 
it is quite impossihle 10 fore.qee every 
trifling ditticulty which indi vidual readef'3 
may encounter. 

'fo a certain extent, the polisher's calling 
has, perhaps sulfr.red in the hands of 
amateurs and novices, who ha\'e nnt had 
opportunities of learning in a practical 
workshop by the amount of mystery which 
sometimes seems to enshroud It. 1'0 prac· 
tic..'\1 poli:lhera, the complicated recipes fo r 
s tains, polh;hes, etc.,which are often published 
lor thc benetit of the amateur seeking 
info rmation, are a cause of wonderment. 
They n~e among the tbin~ not generally 
known 10 the workshop nut as mnny of 
them are elsewhere vouched for, they may 
bc admitted on due report of being usehil 
somewhere. 

'fhe ingredjents of Ihe various prepara­
tions are gencrally fcw and lIimrl(!, and 
sllccess certainly does not neccsMnly lie in 
COllllllic.'\tion and lIlulti[llicitr of mixtures. 

A though it rna>' be mid that, roughly 
sreaking, each kind of timber rcq uires 
,l.ilre~ent tre,: tIT!ent, the general manl»ula. 
t10n IS \'ery sUUllar for all. In thc m:un it 
consists of cooting the wood with 3. tLin film 
of ~hellac, either pure or in mixture wit!J. 
other gUlIIs and resin!;, and b"Cttinf't a glos.s 
0 11 the film as brilliant nnd du"rable 1S 
1'0s.~iL l e. Before this can he done the wO'Jd 
generally has to bc prepared and varifw 
other lIlinor details attended' to. For ~x· 
nmple, the grain, or r:llher th e pores, of OJ)eo 
grnllled woo? mu.st be stopped, or, as is 
senerally Said, filled, to gct 0. perf(ctir 
::.mooth surface, and toJ'revent the eIcelSi \'e 
a"J«>rption of thu liqui polish. Then there 
~rc. !'oome woods the ar.pcamnce of which 
110 Improvcd and eoric led by oiling them 
hcfol'~ al)plying th e polish. 'l'hi!>, to a 
eertnlO extcut, darkens th cm, giring a 
mellow IC'Ok, anti, as is said lori n"s up the 
figure. 'rhu fl ifl'crent trcni ment

C 
of t he 

orilinnry fu mitUl'c wooth will be m.mcd in 
tllc co ursc of ('llul'e paper!>; at pn·.,ell t oll ly 
SCllcr~ 1 tre~tlllcnt can be dCRlt with. Til e 
place m wloch French p()li .~ l li ll :: i .. done, or 
rather tho IClIl l'cr.J.ture nw.! alllu!;l!ilCl'e or 
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the place. are of considerable importance. 
The work cannot be done p~perly In • cold 
da.mp room or outhouse. Warmth eepeci&1.ly 
is absolutely neceMlU'1, 10 that a room 
which will do \9'eU enough for ordin!Lty 
manual work may not do for a polilhing 
shop. H the place is too col_~ the polish &8 

it sets on the wood gets ehillea. and becomea 
more or less opaque and cloudy· looking. 
Slight chill may, to a certa.in extent.. be 
cured, but the best way is to avoid it alto­
gether by working in a warm room. By way 
of forestalling possible inquiries addressed 
to "Shop," I ma.y as well say that I cannot 
tell what the minimum tempemture should 
be, and I expect very few polishers could. 
As a rough guide, it may be said that an 
ordinarily comfortable temperature of a. 
living room is a.bout the thing. During 
warm summer \veather a fire is not necessary, 
in the \\;nter time it is. For the rest, if the 
polisher notices that his polish" chiUs," he 
must increo.se the heat of his room. As 
chill will sometimes happen in the best 
regulated shops, it may be satisfactory to 
knoW' that if as 800n liS it ia observed a 
moderate amount of warmth be brought 
near the surface the chill will pro­
bably disappea.r almost directly. 
A small article, of course. may be 
taken to the fire, hut with any­
thing large this course would 
naturally Oe inconvenient. A good 
pla.n in such cases is to hold som&­
thing warm a. short distance from 
the chilled surface. but on no :J.C. 

count must it be allowed to touch, 
or the heat be great enough to burn, 
the polish. A common plan, but 
not altogether a good one, for 
obvious reMons, is to hold a piece 
of burning paper ncar the chill 
Another cause of chill is from tbe 
al·tide being polishcd being too 
cold or dam}). It. is, therefore, 
always necessary to ma.ke lIure 
when a stain has been usoo tilat 
the wood bas become thoroughly 
dry. It may be sllg$ested that an 
ordinnry tlat iron 15 very useCuJ 
Cor small p:\tches or local chills. 

Not less important is the employment of 
mitable OIllteria.ls both in thc polish a.nd in 
what. (01' want of n better word, may he 
callted tue tools of the polisber's art. These 
latter are of the simplest possible descrip. 
tion, anu consist almost entirely of wa.dding 
ur cotton wool and IiCCt lincn or cotton rngs 
[rom wh ich the rubbers to a.pply the ~lish 
are made, and a few bottles, etc., to keep 
the \·ariou.'1 polishes, stains, and their in· 
gredients in. The exisencies of space, how. 
C\'cr, r~ui re that cooslderatioD. of these and 
othcr matters must be left to a future 
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".' Palnollu, "'(lII'l/lun.~,. (I~d dllll/o r. ,l'MI'allr ar • ..... 
'l, .... lcd I., .. ~d '_'J'«IWIU, bit", d c. , qf ,,,-1, tpeC(.co;lI­
liIl, ill IDeW. MN;,u"a " alld IUO'''MOJ' appl(.a~cr .. hi tM 
Edilrw of 11'0 1'1 /. for ~ief: '" .. Ow.r (."W. 10 Good 
TU"", ,. II" Ut,fmW, ,Aat .,...,1 ........ MOII;d w .,,,t 
jor UIl",h,ill "'" a"" lutC"", ill IIIl ....... """ 1.111. CIU" lor 
J""t ",,(/.IIotil ;,,_.uk',," . .spett.rII.O 1.11 ... r«cC ... J 
"';/1 IN .. " ...... ., AI ,A •• "ilnl 0),,...,,",,11,. /I .1/.101 lot 
1:"dft"llood 'A(I' fl~,.,'A ;"II " 10\ .. __ , b _Leat 
_ ,,. -wrl" a"I" '''''/ I •• tt .... II II ill 'IW »01«' 0/ "",. 
"'" It ........ a _Jilt ",lid. }O r I4t. 10 .ual ... _ " I/o" 
DJ II (II I~" ." .... " "" 11/ qf W OW • ... ilAow I cNI~, "'" 
_«kt. !lit·,,, parukc I" ... ""'. qf "'" ""'"n qf ad ...... ,..,..",,/.1. 
I.-T ill! B UITAK"IA COKP .. un'. L.~TK. 

DltlL LlNO ?tl"'CIllS ll . 

?It\' att~ntio)n luu lately boon dntwn to tho Bri­
tannia Co)tlll):my'l L4IUt8 Drilling ~ lllduno, and 
it &0.'1.:[", W II(' IIIch n lw.ndy aPl)lilinco, and 10 

desirable an acquin t ion for eTft'J'oDa who 0_ • 
lathe, that I think it well worth while \0 ........ 
_pee;.1 mention of it here. The Brittnnia Cra­
poon,. .upply se.en!.l kind. of dri ll. , w.ll calcn.ted. 
for the perfon lllI.Rco of nU kinu. of work, hOQ,.-y 
and light ; bllt tbia, III Lit /1..1 1 am aware, ia the 
only one which tltoy mAnufacture a. a .pocial 
adjunct to the lilt he. 1I.s coDJtruclion, and th. 
ml!. nnor in which it. is fixed on the lathe aDd 
driven by the b thl! t rMdle, ae '111',,11 .. the mlUlaer 
in which the drill i. held and actllatad, and the 
obj ect to be drilled preseoted \0 the drill point, 
are all 10 clearly .howo in the aecomt-nyin,g 
illuttrat.ion, that there i • .really no oecuion for 
Ole to d8!Cribe thorn in detail. All tha t need be 
lll.id now is tb>..t. it tu.n be uaoJ 00 anv si1.ed lathe, 
which ia a dlllidemtum, and dri'l"to' ei ther from 
below, it for" treadlo latho, or from nn on lrh60.d 
pulleT' The price of tho mllChino for Io. tho. up 
to 6 In. centre ill .£2 2,. ThOl8 who utilise the 
lathe III a moti9'O power for fret IIItwing Ihould 
buy thia machine. 

Doubtless many a l u der of W ou:, who 
possoao3 thf! BritanniA Compul" well com· 
piled and efIecti\'oly illwtnted Catalogue of 
Engineers' Tools, Amataur r...lh8l, etc., .upplied, 
t he larger ono at. b ., and the ,mAIIOr one at 6d .• 
will haTe felt lOme lurprilO when be has noted 
tho large number of machine. and appliance! of 

,,,,oia Company', Lathe Drilling "'chln •. 

nriou. kinds that are ID.IInufactured and IOld by 
the Company, many of thcm-upeciallr the 
lathe3, planing ro l\chloCII, and Ihapingroachincs­
being of cnormous . ilO and power. anJ ",·ell.nigh 
of boundless CApacity. And nlor ll than thil. he 
must ho.ye thought, if he thought at ~ll, that a 
Compa.ny which turned out .uch powerful a.nd 
he:l.\·y eugineers' toot. and machines u the&e. 1O 
numerous and 10 constantly impro\'oo and im_ 
proving that tho)' oro known, like convicta-I 
trust the Company will aur .. ';\·e tho aimile-br 
numbers and not by lUlmi!l, mlllt be one 01 con· 
liderable importance, poescs..,oo of large, -u.. 
equipped work..;;h0f.30 endowed and backed with 
almost inewUlItib a relOurcOl, and findiDg dsily 
brend for a var.v Inrge number 01 buds. My 
anticipation. in these di reetioru Wf\I"6 in 00 ..... y 
di8l1ppointf>d whon I visited Colc:hBlter not long 
.inco for the purpo&O of It1Otin$' ove~ . the Bri­
tannia Compn)" 1 work~, at tha mvitation of th .. 
courteous and enN60tic manager, Mr. T.ll Bear, 
.,..ho is at once tho mnin.prinf{ and moti.e po .... er 
of the whole affair . ~othlng hut. penonal 
inepection iI luffi cient to tho .. the mttgnitudll 
and utent of tbe work tUrD.d out in the Cool­
petny'. utensi\'o "nJ "·ell·ord(>nxt factori.., in 
which are to bo .~n ilmnon" .... 1l1bbope, dluel)', 
but not incon\'onicntl)', occupiei with a ftriety 
of machineJ in motion-one, a ecn ... ..eottiD,fJ 
machine. atrotching over the .... hol. 'llridth of th. 
principal worbhop-fathioningi "'pin,. plaa-
109, and cutting tho dil!ereQi. ptnI 01 u.. 
nuntuoua mtlchinl!l on ord.er r.itb • rar!f'" 
Ilnd 011.10 tha~ would 1l,PI* u' aim,1, • *Td: • 
anyone unaCCIUltorned. to their ~oo. lad .. 
one might ., \kat IOIDIl hllure(w';p" of irOIl 
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work hung at t ho Aoadomy. 811Mly wo m j"hl fillY ~ 
such nn ono oon only flOW 1000rn (rfllll Nnt nn: ! My 
frie nd thinks oth crwlae. 111000 ho . ~ I ulf' rrll ll)' ]"'Yli 
a bDU-glllnCl~ to wllie h II. IlfflrUIIlIlOlud IU l1Ith.t I III ]nt 
for nn hour 1\11 Imnghulry InntlllClL I'U ",. Ii lit lilly Ilf 
folillgo . If thoro III JMmMl In till" 11. 0, 10111 , IIU l'd,. ,~ 
clover mMtor II no d Rug.!r to II. ""<I,, hI ·I,,! III IIthlc r : 
and I vonture to II lr.Itlrl.. hnd It. A . II l..,clI ItO . 
fortllno.to ILIJ to bo t llll )1111111 of n c!u \'"r "mthlc r 
IIko Mr. MOlton, lil t. I ~c~hn\v. or thu IlIhl 'I'mn 
Nicholl ~n mora Nort hum lal\uulCll. h.] wUllhi htl 

introduced at ooe end of the factoi)' comoe out a 
finished machine at the otber. I regret that 
space fail. me to apeak more at length of tho 
special machine. manufactured thora, a nd tho 
handeome, well_lighted. ADd capacioUl dmwing_ 
room..s, pattern-roome, and other nOOeMPry officee 
Attached to tho workel\opll. One thin~. howe"er , 
I am bound to mention; and that 18 the order 
which prevailed throughout tho factory, and tho 
attention overy rnan paid to hie work, npparel!t1y 
taking the ut-moat int.ereat in what he wae domS'. 
and in looking to the machino tbllt was working 
under hi. care. When acattered hore and thero 
RDlong the m'chinea, the handa iu tho 

S HOP. tr 
- -

employ of the CompILny did notnppclll' 
to be TOry numoroua; but thi ll idea, AS 
b.r as I was conoowed, was lOOn wiped 
out when the dinner·hour enmo, lind 

tho bell gave tlie signal to ceaso work, 
and from 160 to 200 men l oon gMq.ored 
from All parts of the workllbopl, aud 
p ourod out throug,h the" factory gates, 
without crowding and without undue 
noise, about three abreast, in a con· 
tinuoUII atream, which kept going for 
somo time Wore tho factor~' 'was left 
to the manager and myacll, and a dead 
silence followed, which offered u 
marked and ma"cl1ous contrast to 
the busy hum of acth'e workers ADd 
moving machinery that had prevailed 
a iew minutes bofore . 
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.A. CoMa raR TROll: WHO W.un' TO 
TALK IT. 
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L - l.P:TTzJu; '-ROII: CoRRUPONDENT8, 
Oil Lea mlnc Kerblln ... _ F. P. 

{lo;e1OpOrt) wr:itea :_h Can ,.ou apare me 
IW8C8 in wbleh to repl,. to our friend'. 
CR. A. D.l letter upon the above subject., 
ap))e&r'inK in page 175 of Vol. n.l My 
BQlVer {o ,V. H.. therein aUuded to, 
iI condemned as 'bad advice' by one 
who, from thoreoeral ton8 of hla, never-
theleea uaef'ul, leUer bell8vea nlmlelt 
eompetent to -.nite tbereon. Tb8 pith 
of both \V. H'-a query and answer In 
• Sbop' referred to the co.t of learning. 
'1'118 pracUllQ.l value or all that haa hereto­
fore appeared in WORK upon an,. aub. 
ject te w will queation. and the' value 
to .... money' aspect or Utla wonderful 
weekly penDTWorth need. no colleldera. 

I a for DI,lLtcr pmdicul IllUrb lQr lim" ho iJl 1I01V _ 
howeve r Il.hlo ho IIIn )' boo 111.111 hOIlC!llly ohlh;:CI ] hI 
my crl t lo for remhltlln!; mo or Ihn h " "llIffl /m/l, of 
Va.n d e l' Du'l:'" work : n.lltl h ili 10(01'1111111011 're tho 
Technical School ju~U lh:" h ill \1'rit inl(. I will onl)' 
humbly endeU\'ouf tu otrllf him !WII Hl lI~ tlll iutorlUll' I 

r Ig. 2 . 

• 

Fig. 3 . 

FIg. 1 

tlOD. 'Nooe again will ahow how tar the 
writer w,",- juattned In all0C4Ung to a 
future sorieS ~~ the premlor poel_ 
tlo~ ~or .email and prActical useful . 
ness. ReapeoLlng, fover , t h"donnlte 
OOUl"lleI th,at wera aUls'8e!lted to the 
leamer, I would uk. Doee nll>t..:.a clever 

Home-llade Jotnera' and Blacklmlthl' La the. Fig. l .­
of Lathe. Fig. 2.- B, Plan. of Heade : X. Scctlon 
.PlateL FIg. S.- A, Elevation ot Front Headstock with 
"4. 

marbler ' ImJ!lya capable experll,.'""'Od, and t rained I 
eraftaman 1 It It dooa not. to tbe thlnkln of frie nd 
n. A. D., aurel, he Je untalr (doubUess un~ntliJlltJon. 
ully) to the writer In InfelTlng and conetrolng tho:> 
eamo to mean an (IICOmVth"t worker-one who 
pretend. to Imllato that whlcb lie h" nover aeon 
much leu atudled; In ehor" an,. poor cratlllman: 
down to tho paper·atalner'a boy, whn rnarblea alx­
penny.lenna ~ at the rate of IIOme 36 tcct b,. 21 In. 
) )el' minute! . P . wouM gIve place to no j; nder or 
'WORK In InlPresalng tbe necesaltT of atudylng from 
Nature i but tbe 'matter·ot·fac:t 0 aide and tedmlcal 
D.lpec, mlUt not be overlooked.. Ie not the namo 
of Bny great art-worker uaWLII,. connocted WlUl 
bil master1 ' ~aturo ' can scarce1r be expeeted 
to teach an Individual how to handle b la bruahes 
and toola, aDd wbat aro the nnture, properties. 
and valuea ot hie pigments Bnd Yohlelea. Carr,. 

- th8InquilT IWi turi.b!rl and let m8 glv(l D. dennlto 
inatance:-I ha"e a mend who III auftlclontl,. an 
artbt (unprofe.lBionallln water-colours to h.a,·o hla 

.=-'- , 

111 ,11"111111( I '1'111 ' ''' ' ",.., I w" "I h':r I{,,, ,, I ",u, ·, ' I'm, 
.. h." WII" '" "" ·"n' ,,,II'1( ." 11 .. 1"1'141 ~ "' ·' · IrIW' ... 11;(; 
I ' ..... I;II{I, · .. I ~I"''''''III lu J" ,mYII Hlr'·'·l. ' '' II1,I 'fII 
(Mnrl,h'" ', 11.;,,1 t l,,, I t" ), ,,1 ' 10 ,11; .. 1<;.1 I; .. rd" .. at 
Ii, ' w ( \ V;"" IM,. "" , I"" II;,: ' l ' Uy "",1 / ;,,11.1/1. , ...... : 
Y"ry Il, ... ""I1", 'lh", ',,111"'14',1;, 10, H. 1, .. .... ,· \·. rl ,,, ". ,~ 
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I ~j ln(~) 1>rILI'r"':.1 "" •• ,·.,It, ........ ;,,",.,. ;41. "" . .,." . , ,.- . 
I "dIe" ;'. I hun, 11/ .. ",,, ".1 .. . 1" .. 1 .... !.I.· 10 I" . " '11, 
;11' ,,111;01 II!! '10, .. 1 .. ,111",·: It • ",,,rI ,/ II.;> I. ' ·'.r I •• 
IJ(;'!UI1IC Il" "" I,u/nr "I,{:; l u ... 1 " ,I, . ,,,,, ' I; ,. /. "t,;,· •. j" 
blliltlin~ij, 1I,1,it "''''' lI,h';), },""r , ":.t' ,. , .• ,,"11" I" 

" 1" 114; rI'''1 lr witt ".,1 I~ . , j . ... ", 11." 
'""; 4'1,1; , hl."h ' · ,~ ' " "/ 1 •• ';;.111 .• · , "/ J. .\1 " ,,, 
'1',,,10,,,.,,. a u;t "'1<"10 ,.11,. 1' :..:' " II. ". I, ·,, ' 1." 
"''')' ~ I,, · ,,;I I I .. .. , ,," I,', .• " . ;. ;,~. 1,1" ', 
of "'''rl,l<' "I~" ; I",/ ,,·r. , I ' , ". II,,' E •. " . 
Ilill""", 1'1/1'1; I:", .. . ,·1" '-1 ;, .. '·.1 ' I. ' 1/1,1. 
IHlloml "11 1.",,,, 10 1/,,·)· II,,, > 1' 1.1, ,1 
rn l /It.: r will It I~· .t ,,,· I., 11,. , ...... '.,~. ' r ; 
whu cn f; " 11)'t)' 11",i l I"d! :;rh, "'.'11':"\ 
In a 11/',,,,..-111 r;;" "II' I'. ;,.1 , .• r I. ".,t 
soh·,)' I,IIn4lI,· " .,,/ ,;tnl'l . 1o " ,,; !I'II '" . ,,'1 ' 
ns 11441\':h ·,,,,fll ' ·111 'J!r,./ ,,1 " ,lo,41r "I,.! 
ngllrc 1111 the \'o r)" I,tilnar,. ;;:,,1 " ~ '. r 
"rt'~nl C0I1Jil"C rll ll41 n,~ ,,1 t. .. ),( 'u, >I '.',11,. 
Imrn t i l'O " nlnes will a llow. '" 
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It iJ n r>;. ·rnle ; In orotr to drus a 12 In . ...... l1ghtlJ". 
i t tuqUiffl I he balld trom II. 21 In. Rpeed LO the 10 10. 
am' H ut I !:IlIi nrraid I am wandering. or maybe 
lunUluie r ln l( .",·tll' rrom mf t.ext. Any compeUlnt 
w orkuulD would have no dlft\eullr in making 8110b 
II IIU1ehlno ; olle man mada il . nm Lhl' in t he year 
lS;tO wh"" , hore w ore no 811eh tool, IL!I (l."'l n be hnd 
"0":, 1'ho genemi idea wMEakcn rrom a popular 
cI·d"f'lt'd l .. of Ihlit time. and, hOllestl!, apc.n'klnlf. It 
hi\.. "" L ,'Oi, liS Ol'cr twcnly ehllJi ll1(8 tor M'ptUnI ; 
nn,1 I hI' 1 ~lrl' wbleh failed wcreot birchwood. Lh~ 
bot'II,,: tho I wo CroM feet And the 0011 puller. r . hall 
bo.' ~I:!.d to I\ni Wer any qlll'!u io ruo ~"ting thb 
lnlhe. it IIII}"one Illouid t ry hi, lumd. '-IT hls I.!I a 
1'''I,itru hl.ht'. II mlllli ha ,' C been a I tunner ab:t, 
}"c,,~ 1\:('0. In thcac dAr', ..... . t i ron 11.a cheap and 
ell3il), wor l.:cd. I doubt whcthrr It would bo . IILI·lng 
itllIllIkt' l urh A hlthe o f wood now. It I am .. tho 
CIOlIIl"nl a th 'ocale o f t bc rip IIaw." l l1l1oll ld ,"ant to 
knnw.lx>rorelllodirying myopinion thereon. whc ther 
Ollr Hoxbll l"l-!'II!1h i rc j oiner can drh'll thM I~ hi. MW 
with hl~ nnn~ - I sled foot. whcn rl llllln~ 2 10. delLl for 
Illind BI/\ III. H e m/\}". pcrh/\Ils, tit 1\ 8pc.ed ra tio ot 
o nly ](I lo~ l . wh{('h li '·en· slo .... Qucry: What Is the 
most n,l n mLolKeouOI spt'('il fo r 110 olrcular BOW drf('en 
b,· Dll e "'(It I I A s. howl',·c r. i'1( .lCTIC.lL J OISh':R 
t itrJl ~ nl ' IlIn·c! ot 8 in. [0 12 in. d illnlc lc r. I r ll thcr 
Ihinl.: ht· toms t be in Ih .. habil o f colling upon one or 
I wo Ol h t'n- 10 heir. him trcwl: or. ,10CtI he 11M thll 
cm:;n,· I lot· f"\'lin, c r or which 11C hotl'ti J A (j In. or 
8 in. -a" I~ i 1'1'\ hanl 10 <l r i,·c whell CU ll ing! in. 
'1'000 1 "I Ordlll. ,r,· -"1>("0'" : ,I" we n". ke a. mls lake in 
r UlI llI u ,; o llr o<a "',, ~O tn ~l l-l' .. \ . )1 .1 

JI.-QI· I:.>TUlSS .\ s" wt:m;o 11 \ ' ENTOil .lSD S TJ.FF'. 

H ive fo r TTa nlportatioD.. - ll.u, t'IIUUi:. J . J .. 
. IS II , , n II It:<. _ II 'I( Fit HU; 1\ ~k s ror n dc!l<"ri II . ion ot 
" h i ... · "hid, w .. "I.1 Uc ~nit:thlc for mOI·lm: 10 t he 
h C-ll lh<'r I,,· mil or IkJ.\I; an.I.:15 I hUI'c ,uch a h i,' c 
in 1II1· 1""' .... ,··~ io n . n ~ hOlrl Ul'CO'Hlt of II will l,roh:II,ly 
I)t! n (.re. ,I"LI .. Iv onOl'r~ n.' In · 11 n.:! 10 JlAlI ~'H 'M~: I t 
is n . " In h it c. C" I,,,,hle o f IlCCOllll1 10dalin~ II COll ll11l 
of ~l r"I'<: ~I,~· k~. " Oi l . it it iSII"'Il;.:'I.llflO I, l'n\'r iu.tt i! 
forili . II lIl!.:hl . ·,,~i l .. t.c made lIo,if Ihe len_tho wl,,' n 
il \\'oll~'1 , I" roor a ~l"glc hit·c. (tnU be more eullJ" 
cnrri" ,1 ,,1.0\11. T ... in h i' ·cB. I,o..-el·cr. po!son the 
"d I'a IIulb .. ' it .I( ...eollonl is;ng hl·U.I. nnd hei liS' almost 
IUll'lISil) made u.s , in_Ie Olle~ wl,lIe doing Ihe work 
of \\\ 0. To make Ihi.~ Ilil·c. I tlrst cons truc t a box 
of Indl silut. I i in . by 31 in. internoJ l1Ie/l.6\1~mcnUl. 
11 i~!1 ill. h igh. nnd Ihe bot lam II nRlled o n, plenty 
lOr !-rOOt.! !(Ille being applk-d la CI'e ry joint. lk!tore 
II,t· bottom b na iled o n. I c u. n Iloor..-ny tin. h lt;h 
und 1:1 In. 10D_ out o r each end. 1 u.l so ilrt'ngthen 

Rbe ror Tran' portation. E.nd of POrch. 
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tite bottom w ilh l hree o r four c lCllts nn llod at'roH. 
I t IS 10 he IlIHi l't!!lootl thnt the holtom 18 " Iu.ued 
IllIRh w illi Ihe IIhh,s u. 1I round. I n(lxt p rCll"te tbe 
IUllcr Mi<lca. which are 10 HU pport. Ihe (l Uoil ot tle 
f r-u"'r ~. II n,II:I ..... the hit'e tionble wu.lis . 'I'hClle al'6 
two ill IIIIIIIh\·r. 31 in. 10111(. ~ in . thick. lind 1:14 In. 
Ililol". 'l"loc,. Itre IIC \'c lleti on tOI), lcu.l·injf u. btm t 
: or nn iud, 10 ~1I1'llOrt the (ntllle!!. o r Q. Mlrhl or 
I;" 11I i1.:1" hi' l:u·I.:t'. \ 011 (or Ihe IIQ, IIHl IlUrpo!IC. 10 
Wil il'l,. m .... · Ih,. hHl"r ~ i tlcY would 00 1:1 : in . hll(lI. the 
II" l,r llll:' l"': Ih" 111 10 III in. 'I'hellC i iolea ure DIlX I 
Imilo" \ in 1,I.'n·. k :n ' im: n 1I 1~'!. CC bt:tWL~ 1I t he la of 
I ' ~ In.; lmllll .. h',uh l ,,1;;0 lot: tlrl"en lip t h roul;h Ihe 
1>,,11"101 1111 .. . ht·~e o;iold. 10 I:' in! IIdditlo l\ll l .lit rt'lIKlh 
\.I, II ... ~1 r'U· l ltr". The ! ill. "Il:le<: bCI WC("II the mnc r 
Itll" ""l,'r .. I, ll', may IIOw bc tl lh .. -d w ith cork.tl lI"l, 
d u. lI. >or ~ .. ltl<· flU",r II'ltH'oll!lur t or of Ileltl nnd u. 
111":111 ~ Ir i " nf \\,!(MI 11:';],'" OIL 10" 1/. kt'ep iI' tlOWIi. 
:-;., I" ", ·11 " r II ... hool)' "f 110" I.i I·C. w h i" h will tel! ul ru 
" ",·11 .11 1;,,1:' ,1"ln l'W I" k"" l' ,he Mock" lIl,nIL. Thu 
.. " " .1 "1,,1."010 Ihe t ''' ''1I1O l,rillt·II,I.·. o;lOl,l1lK (r0ll1l 
I ' In . ' ''~I In j " 1"'iI:i,!: in Iht'I 'I'Cn,11I1 o r tJle 1,1I·t •. 
11," In l ' I._ ,·",·,·n·, 1 ";Ih \ ill . I ","r'l.~. 1,lu'·etie.ll(u to 
" ,1 ... ,·. C'" ,·r.·1 \\' ;110 e"li,'" '111, 1 l,niu\e, l. If th rct' 
'·rIIl,·~"r~",· I I"u~"r,· " ....... . " rl .... ·r 11 \ in. hll!' h 1111,1 
t l .... ilw .. r \ "r I~"i) .• ", :.. " ill hc n ·" u;r,·<I. I 'liulloll 
h ... ·"k . 1,, ' j "IIII ~ 1 ... ·1"·,,'·', h'~ I )" . I KJ .~. " r rlli< 'r nu tl 
fI ~'( '1'1,, · lo ll e I~ u"W ,'01"1'10 '" ' ' " lo:t"'I'~ lor llou 
'lllg li.It, t: ..... artl (l lul lO(Jfl· h . w hk h I lUll",,, III oue. 

•• c • 
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Snop. 

A.lt I. rather more dltncnlt to describe tha.rl the 
body part ot tho hI.o, I gtl'e aD end 1'l.e'll' ot It 
(!let! eketch). I lint out piece ..... hleb J QlIlY caU the 
eodll. to about the dimanlloM a1-ven in lhe tlpre. 
bllt thl , can be varied mucb . 1 then naU tbe top 
and bilck In place, having prevloully rebated the 
place tor tbedoonl in thelau.er; the alIgbting board 
comlllleet, and projeclll back tar eooU&ll to .upport 
the runners. The rl!Dal.h is about a foot. and th" 
e ntire poreh is secured to the hive wltb a couple of 
ecreWI. It een th~ be removed when a journey I. 
In contemrlatJon, ud repl_ud with tho wreatest 
rapidity. ha"e no W' tuUUled D~ FR.UO·S re­
quirement. In deecriblng a hive handy to carry 
about, it tho eav~ are no t made too w ide : .tt'onj;(' 
and with t e1\· l*rtI; and able to keep out the cold 
and rain at tbe beathe r. It it II made hlUt tho 
lengt b. it would be ' till morc bandy. but heat ... ould 
not be .a much CCOllomited. I hope ob.6nat.or1 
blves wW be Lrcat.ed of In due time.- Al" s, 

Plant C.,I for Wln~oW'._DEW._To 1P1'1 fu ll 
detaiil for mokiog a case lucb a.s 10U require would 

llg. l.. 

fjg. 3. 

BOTTOM 

Fjg. ! . Fig. i. 

Pl&nt CUe for WindoW'. Pig. 1.-Si4e and End 
ElC1'at.ioD or Cue. FI". 2.- 8eet1on or Box • 
.bo~ ntt1n&' of Corner Post. Fi". 3.-
8ect;ioll of Corner Po.t. I'll'. ~-8ectloD of 
C .... and Window. 

take up too mlloh of th ll . pace availR'ble lor" Shop" 
repl lCli. bu~ the follow ing brief descriptio n In.y. 
WIth the n.ld ot tbe 8ketches. furnieh you with IIUtH· 
clent particulars for your purpoee. Fig. 1 .bow. the 
apJ)CaflLnce ot tbe nnllhed ca.&e, the lower part o f 
wbleh coll.illll o f a bol: made to nt the wid th o f the 
",;ndow In which It Is to be placed. Thie box Is 
mado of J in. wood. and 11 about t5 In. deep. t he 
botlam bciOK nrmly ICre ... ed to tho &idCliand ends. 
811l-1li01 ~ in. wood, 11 1n. wide. and having a .!nall 
m oulding or 1\ plaJn chnmter w orked on one edge, 
are thca plall tei:l on to the oUlllde of tbe bol:. 10 as 
to fo rlll panels on the lront and ends, the plene 00 
the top edge projee tiuK \ In. abon tbe bol: to form 
a rabbet ro r the allllol. 'rhe corner po8\a o.re theo 
ft t ted 10 thelr,flAee by CIIttlng them away u . howo 
In Jo"ig. :l, Iln Oxl"a ~bllm by meanll o f 8CrtlWI. 
These poatllare o r the eectlon shown ot Fig. 8. ILnd 
mn bo ehlLmlereu ou the edge.. Fig. 4 .howlI a 
IICctlon through the CtUIC and window whon In 
poeition, two bracket. being tilted to the w indow. 
8i11 and tlrmly actewed down to It, upon which the 
cue ~18. being 11110 le<:ured at the top by mesn. 
o f two Iron s tnlpllCrewcd on the woodwork oC the 
CI\SC and window. Tbe root ot the ca"" sho uld C('Om e 
j UIit llbo"e the boLtom ot the top sash, ftO ee to flil ow 
of ill being pulled do wn It required. A )Ilea of wood 
of the ... lIle Ulleknese ,.. the roof Is nUed dOltS 
to t he window 1il1oM!I. u.nd the roof is lIlngt.'<i 10 it. 
lind Clm then be IlIJoC ned al tile fro nt. The ICml· 
circular top. ot the t rollt and end opcnlnp a rc ru t 
0111 o f a "Ieco o f t In. w ood, which 11 let In tlush 
w il h the cor ne r IlOIIlI ILnd bon!, trefulle belnlC O\l t Oll t 
10 iij;:hten the u.llllCiIorunee: the !Cit"'" got" rJKII. ull 
bchlntithia 1I"00t. IIml cUI'enl thc tretoll hol"lI: o r 11 
,' cry goot! c lrcct cun lIo obtuin",1 by CU\llIlI\' 1I."'"y 
t he plllin glllllll oohlnd the ho luund pnil lnlC In !Jlllo 
or red jfhills: It ),ol(r cllllO lil l(lCn fro Ul Ihe ruatl. thl. 
ill worth tlolnl(. or course. II zinc lilllll" Iii requlrctl 
t o Il rt'vel' ~ tho tllllUlJ lujllrillK th ll woodwork, 110110.1 a 

!,Ipc IhouhlloCtllltroltl:'h OIlC cutllc r o f 011' boUum lu 
c t u. wu.y u.ny !iUrpIUII wtll'lr. l ' ,;c ycJl .... w dCAI It 

pcl_lble, and prime tborooahl, wltb two """ ot 
thin white lead be.fore palntJng. I think tbeee tow 
bin .. willghe fOu,o Idea. how to proceed, bot If 
,-ou nnd any dlmeult1 In the couse of th .... ork. 
write lI&o.io .-O. L& lJ. 

A 

Fig'. % • 

FiC. 1 . 

Boot Solin&' and WelUng. Fl«. 1.­
TraDlVlril Section of Soli, D 
be1nr ~bl .. SU1p " too be \U:ID. 
away all ronnd. Pl". I. _ Walt-
Beater. 

an old ru p. beaten out while hot. aDd turned onr. 
.. In Fi)C'. 2. and J. I. put be~ween the uppol' and 
w ell. and It form. the baudlc.- W . O. 

&badin, lI_qa.et.ry. - J . R . (.W ..4dd~).­
Such 1I1mding lUI you re fe r to mar Joe dont! with bot 
llland, heaped up to the cenm rI Che vUller ,-OU wlab 
to 8hadl-. Ir It 18 llU'Ke e llou,b. All .ueh. :yvork f'&o 

. qu lrCli .. dodl(\ng." It ..... nnot be dOlle mechulca11,-. 
It lila!' also lie 1Il' .... lged by heatlnr a plC(lo of u-on 
tll1 It s hot onuuab to brown tho ... ood when beld. 
nCRr It. liBf' either tho end or the poker or a pl_ 
of wire a ccording to the lliut o r the work. I canneL 
IIny ho'" your old speclme"l aredono without eoee.iDg­
lhem and \"C ry l1ke ly I.llould no t be able to tell el'eD 
ti,e" . 'N nodoubt o ld worken had \.helro ... 11 methode 
of uol lig out-of.the· way jobs Uke thl. onc. JUJit .. 
tlle )' do now. " ' he n an operatloa II. oomn.on ona. 
o lle or m ore recognlled m ethode ,,"puenJlT prae­
Ufcd because they hlloYe been louo.d the best lor 
o btal'l\l",c 110 desired re.ult: but In uception&l cn 
the .... o rkt·r 111i1.t be guided by hi. expeMcnee. This 
\\'111 811n1c1elllly !fUlda JOu, whether you er. ftlerooelt 
IUIkhlK from curlOllttyot beoaUloC YOIl wlsb to lmliate 
the work. In !.hI. IlItter oan you m..,- be aJa4 to 
know t hnt the IIbadlnl' may be doo( with ordinary 
wate r.cololll" paint on the .urtacc, anu the 'thOU' 
I ••• bllen , ... d aad oleaned up. - D. D. 

Fntwol'lL- J'. A . (l.oIWloc ... N.).-'s"o elemealar7 
IlrUclCl on tbl. IDb.!_ haye ap.p an I I Ye&.lMluoa .. 
arc In COUftCI ot pre,.nllon.- D. A. 
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SHOP • 

• Speculum Grlndlnll' rOl' a Nowtontlln Tolo­
aoope._\V. U. \Jlr,u.ld{J/'r:j.-1 Iln.:tImlJO UlIlt ,.11 11 
Ilre 1I.Cq1ll111l1t.'11 with Iho I,rlnel/,Io of tho In~tnl . 
nlon~; It you UtD not, lollk l "I' .. a ll)' clc lIlI'lIu. ry 
handbook 011 optlCII. I 10t'Q II u roll~h ""'Kr,u .. ,drHw. 
Ing tho n.rrangOllloll~ or lho In I rrOI'll IUl.1 Ic nllell. Y'HI 
will soc thllt tho ilgh~ whic h rill III a ll Iho InrJ(1I 
mirror, A . II rcrtlt.'Clcil In n cono, which. lH) flltU It 
renebel a lOCIII , IlIlntcrOOlllet! b), tho IIlIIull In lrmr. 
o.nd turned IUIldo tbrouj(h lhu o),o·lulrc, II, III lho "),c. 
lenl, E. Tbo Io.rgo mirror, A, called Iho If]JtC,I/IUII, 
and the I mall mirror, II, ealled tho jlot, will IlUl'o to 
be ground unt! pollBhed. H the 6PCCllltllll hI la ho, 
8Dy 6 In. In dlamotcr (whic h II a gooti ]Jh:o 10 bel;'in 
with, though you muy muko ono lurgcr or I maller 
it )'ou wish), t hen the {'lit wlll bo un ol"'al about IJ 
In. In tbo mnJor,aod In. In tho 1Illnor IIIJ\mcler. 
For the present, In order thnt you mnY lOl nt onco 
to work, let the }iat drop out ot the qUC8tion, wo 
will conflno our attelltion to the Ipccilium. You 
will want no toolll, properly lo·called. at nil . \Vh at 
hal to be dono ill tills. Giutn (l.fl(lt rfi8C of 111nlt. 
ula88:/rttlrom }iaw or fliftct. to d iU out ont 811r· 
lact (, it t o a certain pe rf/OOUc C1U'Ut, And If wo 
arc to 6et II.bout getting thi :5 parabolic curve In all 
intelligent manner. nOll with II. prOilpect of lIueceS!!, 
we must lIt'lt muko It 0. IIllhere, So, ror Ihe moment, 
forget the nece6si t)' fo r tho pnrnhola, 4nfl IIlato tho 
problem more 61mply, thus :-GirC I~ a flat diM: of 
p!att·ula8It, fret from flo w or fl("ft ct. to diu Oll t 
in ont I!urforx. of it an CZ (If: t Itllll cI'icol ~"ca"ity. 
The coneal'i ty IIIUll t be s uch thut liS sectIon will be 
an arc at th" clrcumCerenco ot u clrclo, tho rudlus 
ot which will be twice the rocullenJ,,'1.h or Ihcdesircd 
telescope. The foenl length of A concal' o mirror 
is. roughly speaking. Iho d is tance (rom tho centrc 
ot the reMectlng IUrrnCC to tho point where the 
Jines of the rettected ray~ In tcl'SCCI, or, In othcr 
w ords. to tb .. apex of Ihe COllO of rcnected light, 
Thill with a speculu lJI G In. In d lamcter, for 
which a good focal length wOllld be !I tl ., tho curl"'e 
of a dlUmetrieal &eellon or tho mirror IIIUs t be 
part of the circumtcr enee of 0. eirclo 10 ft, In 
radius or 20 I t. hi diumc ter. You m U3t really 
muter Ihu , becau!iC, uu t il YOll hal' o master ed it. 
l'OU cannot inteiligenUy nroceet!. A I;ullgo by 
illeans 0 ' which you will 00 nllie 10 tell when 

Water.SeatIDe Apparatu.-A. J:f. H . (Bi,.. 
minl1l1alll).-YOu do not s tate tbe IIze ot tho 
buJlding you propose to beat.. but I inlagine from 
your query that. it I.s a Imall fernery or window 
conservatory. A friend of mi.ne ,fitted one with hot· 
water pipel lUI aliO,wn in akelch, and h c I.a perleCl~y 
aatlsll.ed with It. I wHl t!escrlbe I~ as he made It, 
bQ~ 10U need not foUow it In aU det.alJa. as he hod 
lhe saucepan and lamp by him, and you may hayO 
aomethln" elle that will do as well. 1.'be boiler. A, 
<:onsisted ot a two-gallon lin saucepan with the 
handle rtmoved and the lid soldered down. Any 
other uteosll will do as well. prodding rou make It 
water-tight.. The lamp Is 
a lmall oil ltove, known 
&8 the" Beatrlce,- Cl»Ung 
about:ill. 6d. Since It wu 
tlxcd, I have made a tin 
restnoolr, holdlog about 
llaU a gallon, to replace 
the cut-iron one, which 
was rather smaU, and reo 
fj uired ftlling tr~uently. 
'l'he pipes, B, are f In, Iron 
gu b:i.rrel. bent at c as 
shown In sketch. You 

A 

Water. Heating Appa. 
ratul_ A, BoUer ; B, 
Hot·Water Pipes ; C, 
Bend ; D, C-'teru; 5, Top ot BoUer; 1", Air. 
PIpe. 

• • • • • • • • • • • • 

• • • • • • • • 
• , 
• • 

c nouKh glll.S!l hu. been 
_rOUlid IIWU)" CRn be 
clIs iJr 1I111t!0 a l fol· 

l'jg. l. 10 WI :- PrOC,lIre a 
!nthe 10 ft. 6 in, 10111;. 
'I'hrough h. CI080 to 
one e lld . slick a long 
bruduwl tor (\ Ili\'ot , 

C hy which one ernl ot 
It can be (1I5Iclll·t! to 
tho 11001', wldlo 11II. 1· t 

A 

can, It lOU choose, use two benda, or two elbows 
j oined wllh a nipple to form the bend, but y ou 
will find It cheapest .and beI~ to havo it bent. Th'!". +­
boiler must be placed either below or on a lever 
with tlle pipes, ulhown in Iketch. You can run the 
plpea to suit fOur convenlencel providing you take 
tbe pipe trom ncar the top of tne boiler, and return 
It to the bottom, as shown. U you run Ihe pipes 
Above the level at tbe boller, It will be best to take 
the pipe trom the top ot the boller, B, and run the 
a ir-pipe, Y, fTom the hlBheet poillt In the flow.plpe.. 
You IUIk for dlmenaJODI ot tank, but In a low 
pressore apparatua no tank I, required, except for 
con\'en lenee ot lUling, &I tbere Is _reel)' any 10811 

• • 

• 
• 
• 
• 

• • Fi@'. 2. 
• • • 

• 
• 

of wale r. 1II)' trlend used. caleo lin for the cistern, 
nnd ran ~ In. compoeltlon gaa-pipe to IUPP:r tile 
boller, The alr·plpe I.a fin. eOlllpoeltlon, all thill 
U\Ullt be carried above the le .. e1 01 tho cistern. It 
owed not be carried over th" cialern It not con. 
ven~nt. The hot·water pipes are tlnlled. at tho 
endl a'lld IOldered In to the boller, but It )'ou. do not 
m ind alll.lie utnL oxponao, it will be beat to l older 
unlonl ilito 1110 boller, and conneot the pipe!! to Ihem. 
Il YOII do this r~ will havo no dllHeulty In milking 
your conneetlolll, lw:I.d will be able to dlaoonnoctllud 
1'0 eOllllec t boiler eWlh:r At any lime. It )'ou find IIny 
dlnlCUI~: I Ihall 00 giad.-tl)-4.!1ist )'Ou If you write 
al{&.in. - . W. ... 

J 

Clock Cle'Dm,. ... d "p'lrlD& _ P. IL B. 
-"1Higll./ltld).- Yotl td IIOt enclose Iho letter you 

wilhed forwarded to PIUc:rnCAL HAN D. 

• 

• • 
• 

• • 

\ 
Grinding tor a. 

Newtonian Teleecope.­
Pig. L- A, The Speculum; 
B A Sma ll nat Mirror ; 

C, C, C, C. Telescope Tube ; D, Eye Tute : E, 
Eye Lena. Thl dotted line!! Indicate tbe 
manner in which tbe U ght trom the Object 
Is relleeted from the Speeulum to thl Eyl. 
P:lg. 2.-A, Conca.ve Gaugl; B. Convex Gauge. 
In each cue the curve Is muCh exuRerat.ed. 

or a circle Is described with Ihe other c nd. In thill 
other end 10 tt. t! 1~\.It nt frolll thll brl,,\h,wl, IIX' II. 
pointed IItool 1001. Unt!e rneuth it, on tho lloor. 
place a 71n. I quaro of s tout sotl. s hollt ~ine. ThOll, 
t he bradawl being fixed IIrlllly. tho steel " oint mn)' 
be mado to mark tho t!e~lrot! Ollrl'O on tho zinc, 
which mUle be cut with greut care t hroug h tho 
JUarked line, the Cll r l'ed ed~o OOlllg afterwardl 
neall..., wor ked. together wllh u li ttlo welle t! emory 
powder u ntU thcyllt Ilroci.,.,I,. The i'l1Jm~hl·edgo 
of the r.inc can then he bent Ol'er ( .. In " 'ig .:n nnd 
tapped down to k eep tho .:uuge right The con vox 
gauge, A will Dt tho concu\'O lit t he. IJ)I'Cuhllll 
eXlletly tbo ot her gauge, I)' wo IIh8n lIalit 10 use 
otbcrwls& by .• nd·by. NoW' ror Ihe gllUlll. Get 
dlllCB or plnte glass l In .. IIr holler. I! In. th ick nnd II 
III . in diameter. \'ou will be a blo to got Iholll fro!,,1 
any large plat&gllllll lJIercl,ant, Alld tho)' Will 
cost a few s hlilingB. 1' ho Illate·glna peglll" will 
Cllt tborn to II. circle, but wllliesve thecdgC8 j'"II"/iI'I.'d. 
Thct18 ed~811 mUllt be s moolhed down. el l her on u 
coarse grlOdSlone, uslnle III only of waler. or by 
moulltlng tho two plel,'Cs or )e'11I~ in Il IIIlhll I1nd 
properly edging thorn. )Iow ~o t!o UIIiJ, 1 will tull 
J'ou. In another note._E. A. F. 

N"''''I y. - "' thln "j"wo:ll.:, '" /."h,L ' Ir vlo:w, II J" III,t 
...... rth lim t ru lI lIl" .u,d <:1 ,,../11111, tl",r.: l.d llJ( "", I/ltl., 
1(,,111 /Illt on. Y.vo,,, rod" ... ", <l" ""t ,,,.l1lc,;u ".r! r Cliff, 
III 1111 r tlmlll u l til " h, w ml., .. t J II. I'o ,t II., J '0'\ "" ,t1 leO 
I",,, U", !lwll" ... IIr ~trli'I'h'lI' I.y "d'l, Iml '''<I n: .. ttl 
1,,:Lt.)r IUdl"xl" I '''''''r I I wl, .. ,I. " 1I'1I<l lul( hl&t"' ''' 
1K ... ",,01"1,,<1. A"k 0 . ~ •. II . I" Woml( ~ ,,,,r. If. Io! I. , 

Pump DuUvt: ry. Pre ll.nro OD rltUn"., CoR­
tontll or Ta.nk • . 'I'""II ... r .- T" n"" tl ... '/II.lUlIl)' 
of Willer d",llvete.ll" 1("11 .. ",, ,,,:r ",Ir",I.>· "1 ." ,ump 
wilh " ,I In . Imrrul , IrIUIIJI"r U", " ' /11(.1, I" _' "oko: 
I" rl.'t!l II,. ti,,, '"'1II1 .. :t" rfr.:U,.,. "t r",,,,,, ~r 
,,,Iuuto, nlill hy wr.I!.I. YII,." of I .. , , ... rr. ·I, rO:I,I ... ", 
tho '!lu lll l,lier U'MM hy II'IrI.t'l . 'I' '''~ "1" ,Jj ,·. ,"" lliny 
kiml or pUIIII', It ' htl ,111 '"11 1M ,1. ,,,(.1 ,, 'I.(:\",/(. "II !)' fJ 
IItrokell will ho elri:ctiv.;, h" t If "Jr'I(I., , .. ; lII.l{, .r,lr. 
Imlr of t helll . To lInd lllO 1,r.:Hllllr' , , .. ,r "'. '''''': I,. .: , 
upon any 111llnl(1l. rn ~I.II" t'J U," 1,,"~hJIIII " 1" ' ;1(1, 1 h, 
Coot or U'e w'ller levo' "I .. ,vc tI." Unl nl( Iw.1 
multiply it by o·nl. Tho lriu or 11" 1 .. u" ... I), ""nle 
riDes not Affect the fluCIIllon. 'I'fI nurj 11, ,; 'I'I1>/l l i.., 
of wate r in nn oblong or 1M11In.ro ellt'l)rrr I" 1(1I 11 ',fl R, 
mU ltiply togethor tho longt I, hrCI"11I" J<!,'l rJ':/!ll.. ,&II 
in rcct ,'ollllmulLll'lythe prod ucl "yr.!! •. ',rlwl 
tho eontenLl! in g1l1l01ll1 or IL roun'l hwk. In',!tipl, 
Iho !Iflunro of iLl! Illalllc ler in tee t lly IIH tl.; ... th in 
fect, alld the product hy -I'9, - I<". C. 

PnntogTlLph._ J . B. (,')Q"UI11'ark ,._ A3 a p.nto. 
grallh CIlll ho bought tor lIi~pcncc , It . 1.'1 nf,t .... ·" n h 
your while to mako one. for I he ml1U: rllll ~ woul.ll.t f)­
bablr, cost yOIl more. YOII will lint! IIO m(: rClnark.' 
on t 10 s llbject in .. Shop," on pnilc Gli9. :So. I:!. I, l 
" ' ORK. which muy bo or Ill!sislance to you.-u. lJ. 

Cauoa SILUII.-T. P . (/"U"ptoll j.- I lluhmi t I'OUllh 
6ketchot SlIU plan Ihnt wo~1! 1 suit CAnoe ol diul!:n. 
lioll5 gil'en. Tho best urllelo on canoe !aI J~. etc., 
is in .. t:a.noc Ilnd Boot Bullt!ing, ~ by '::'lc llhen5, pub-

Canoe Sails. 

Hshed bl"' FOI'cst (lml Stl'ffI/II P llbllah ln(t COOlpll.ny 
of :Sew·York. A liec lleo on tho river Tllllmes (or a. 
ellllOO from January 1st to December 31st 19 .£:!._ 
1.. Y. 

Mother·ot·Peut rOl' InlayiDg - \\'. B. { Lon. 
dOl., E .(,·. '.-T he motller-or'pcurl CUll be Obfainffl 
from i\1I·. Henry (;lratwin, :Wand :11, DarlVh~ St reet, 
Birmin"ho.m . H e will 11190 su pply )'011 With pre. 
IlUred sllell o r any Ihieknell! for suw'piercing, ~nd 
will ulSl) cnt it llito sho.po If you like. The Prlcn 
will be wiilin~ly gil'en on a pplkution If dl"laUlI ot 
Ihicknl"S9 and qunntil/j requ ired are IICnl. The lools 
10 work it that you w 11 rellUlrc are laWS tlnrl; Il ln, 
nli descrilliions of which. including the poh$hln5 
IIIl1t'!r iabli. tl1ll lie obtlli ncd of ;\I cqrs. Colton an. 
Johnson, U, Germ"l SIrct.' I, Sobo, London. \\ . 
Here is SOOlO idea of lho cost: S:l.w·blll.des. fro m 3d. 
per dozen; piercing·SA w fro Olt.', trom:ls. IIpwards: 
Ille IlbolltGd. nlthoU'·h YOIl enu hoct 11111111 Ollce down 
to I~d. each. ' Wilh 111e50 you s hould I.II'! o~le 10 ~et 
t he s hell in to ShallO- lhat Is, Ir you hA\'c, ,t a lroad'.: 
sli t to your dL'Sirod Ihkk neS9. It you wlSh .10 wor\; 
from tho shell dite1:L whieh I do IIO!. ad I"'l$e. 10U 
II\Ulit go In lor a hack·!li.w liS well . \\ n h uny or .all 
or these tools uso wnter or soaPy waler. To pohsh 
ii, when you hal'O don~ filing It, you IU U31 liN t ge t 
rid ot tho 1110 OIlIrkl wllh II IlILoee of pumlC'\!·,uone, 
ground Mill, and WIHer: Ihen C",Uo w' on with rindf 

~
wltered pllll'I ce·~ lOlie 1111 ,1 wnh'r, or oJ!. or bel(~r 

lill with snlrllllriC neiti lind W/l.h' r, \ meb"llr \~ UJ 
a if tho neil 19 not to h/lIl1l. The /lOwdercd puuuee 

!!till be Ilpplied by tnelll!8 ot a ciOI I Inp (k'e II tIN ' 
I;OU9 auswer all IlOlbhrn ll' (\flI\llI, e tc.l . or 0. tellthe~ 
b\ltl' to be bought for n few po.·uc.:l nl (. errllr.;! :ostrL~1 , 
0'1 e~'clI II Vicco or rag WMlII\}(',1 roun,1 n p l~e of 
II'~I " " Ih Ihis YOIl nUl~1 0 'Inln qui le a r"C1J,"tIJ"r 
un\I II ;lIooth, bill dull , IIl1 r luee. The ne xt ste lll.~ wl~h 
si '-Ijllar tooll'l, /l ot l!tll !\lLm('. but 10 t1~ ,1O ... i\tr"d 
rot\on's tono with uny of Iho be(ore'lIIenl loned t\uld,. 
'I'h4 IInlil polL!rh 19 heir gi\"tm wilh lho \111.1111 ot the 
hani!,oD which powdt!red 1'01"'n ... ton6 15 rubbt!d. 
Jo' i u". whili ull' lIIaT 11180 be lI~otul In JI""C~ at ':Ilt t.t"II' 
I IOllt I Ihlnk I will close thi , reply by 1I1t' IIUUII!1I1t 
II. 8ui(lIblo pin or JlCG' to lI id you III IlIe N-'[nt:. \ \lU 
'on ~.t one lit Gerriud Sl n 'et . It I" 1I11 1,~0 u( '!I'ood 
10111 1,) in. wide and ~ in. 101lg. la~rl ng (n.\ 1\1 i Ill . ~o 
t ill 1111 with II IIiLoeo CUI Ollt hkt" IIk,' It'l I. II IS 
aLipch . to a bon.rd or Illbio ~1 IW(I .c" 'w'. " nd 
projL't:bllIOlUO! t in. from It. " hit th is )"t~1I should 
be ,Iblo 10 work Iho thin "hell "1~holll. I\I,'\:Id l,lnl . {or 
you CI\l~ Oblu.i n Bllpport in lilly d irection. Ont but 
word. l; t.'t your s hr ll ll iren.dy poU, bcd It Y\lll ('lin. 
T ho appl,i" " CL'lI lind "rac lice th!! .. hal'o .nl·e" IUlleh 
botte r t\lIIult than YOII will be able to ~"UI. I" 111 ... 1 
rOI),"Ot In sar Ihlll II Kr l'l/islont.' 11',11 al~JlO$I bt" 
nCC1.'!\!'lItl,\ if fOil I\'o rk II"" whole "h<!11 )ourselt, 
- II. S. I •. 

Metals _ A~I.\T':I · ". _ \'011 can get qu.ntJ tJtt 
of C'orl"O~i ~o IIublllll:\(" of TowllSOu Rnd .Mercer, 

• 



• 
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nL_hnl"'::,nl {' :O:1n>C't Within . or o f J. Ormo ."- ~o .• 
'~·,.I!"rl,io' :an . E.l ' , To 111111.:,0 n I5IItnru.tc(\ $OlulIO" , 
' li s, ol\'~' 1 01.. ur 11",\ <,(lrrn~i\' (' 811hlhnnlo In nbout 
:.' 01. . or ho t '''' IN. ,\!i it ('<.n l", the <.-xccsa of Mlt 
"Ill f,'t rll> In li, e b"l tVIl'. I I,e I'Cml\inln~ Bol utlon 
l ... j ,,,: ,,, lur:'I,' ,I, :,",\ ('I '" bu IM'lUrcd olr 10 lI~C, ~ 
I''' ' I01;''Iit-d in •• :\It'uns. )lotle~. [uld l\lcthodlll 
I' ,"C ;11. '-01. n . Hl'IlI<'t11hcr tlint corro'!n~ 1111)' 
1 111~" 11" is ci ,\ori.ill or m e rcury. RIl II "CTI' p01,,?noUll; 
t ht while of C!:,!> is Ute bc~t lllltldotc.-F. B. C. 

T [r - t} t; 1':" f IOX!! Sol' ll)d I ITEIl 1'0 COliltliSPOSD It!'."'. 
Brin.r.Plpo SOfOwa. - C, \LlJ. (l'llImouth) ",til 

1.., l!"1". L 10 Ut' in furuw,\ where 10 nbl nin bone IIcceWIJ 
lur l'ir .... ·lI\ounlin;:. ," .. ill. up 10 ~ ill. diameter. 

Paplcr. Mitcbc Door ... - H. II. (C(unhrl~"d 
Wrlh'~ ;-" 1 ImnJ J:, ' cll" h l'.u<!lhl\l ,loONi or pap,cr­
m,il'''' hn"t"c bc-::UII 10 bt m lllic III II nmburg. ('nn 
all" r"ndcr infuTm me whl'll ... r or not this Is the 
1·.L~'·' 'lUll wh c· I .. ·'Ktrl lc"lah rdnlinj!lo thcm clln be 
"ll t" I11 ~,] l It ~,·t·m~ 10 mc IIl11t such doors would 
h l' 111lId.l Icu lnllamtllllbic thnn doo1"9 made o r 
WO(I'\. no'\ c{J llLl witlll .. lIlt much difficulty be mado 
ul"",-I 11 r<' l'roor." 

Carved Wood BClllowll.- C .\RO "WI"itl's :-" Can 
nlll ,,"e lel1 illC or a wh .... \c;;ale or rNJ\il oddn'8s 
\I I".r,· I co"lol ..... c l ~'Jme hcll u"'~ that I hn,'e cnr"cd 
,.,. '"'r ma,l" "1' wilh hr"~i 1I0u.1e ~ RILl! le:.llh (' ~ 0:1. II. 
]"..., . I ~(mulll<.: I' r l"": IIlso w"~rc I can outam 6Lmililr 
ul:llo\\'~ (III rca,lr for carnnl: I'" 
IvorY-C:J.rvi~g Toola.- J . E. ~V. (Cambrrlcdl) 

wrll,', ._ ." \\'iJI all. r C/hler rle..'k"<l mfofm me whero 
10 I:"d the :lbOI,· I, .,I:!; ,,1<0 Iho lalue cutlers used 
br ean-eriL 1111 d ~I kl. ·111 :1 kcr~ 1" 

Turnod Wocd Casca.- W. H . jStirli"n l writes:­
"'I :111 1 in 11"11111 "r -"nlt" ellen" IIIfll l'd wou,I. l""Mes for 
1'I,d.:im:" s m :l ll 1,I,ilt l in -Sli'!e of e lise OIlUU.lC ,.bout 
;l \ ill. I"'n~ uy Il in. o..liltlllcto:-r. ClUJ nnr reader oblige 
Il1e \\';1 h nd.Jr,,_ ~ IIf n lnllker /" 

Sl:l.to P cncil Prcpar.1. t1on.-n. :'of . t Orain/ red 
' H il ,'" :_" ::"., im: II I""' il''' d" en in ,\'0 1.1\. No. I Cl2. 
fur a ulucl,b .. :,rd vr, r ,mlion. I lUll led 10 Hsk for n 
l'n ')':tfllli('lI If, tK.. IIpl'tie ti 10 """,] or mi11bonnl. 
wl lld, '·ou l,II.o.' ,,.,.il" lion wil h ... Iu l t:: prltril. tiome .. 
tlllll:':: r.f Ih<! k iwI i ~ l'olol, calkd c:!rhull shlle." 

Mice Ca:: c. _ :'II.\ ltr wfil c! :-" ,,' iIl clilrone gi"l""e 
,,1, ' n" vruHUtL' 1I1 a l o..ll: ~ i.;;", witu dim!!ns iol19, for IL 
w IllI<- lIIi,'c 1::.:.:,'1" 

L ace Frnmc. - ]If.\ItT writes ._" 'Yil1 onrone 
L..""h· ,· mc:t ,1""i;':11 aDd dimensions for a macnlme 
lace f r.tlue / .. 

Pap'l r Machine. _ }-'Ul'UIIHI:"U;1I '\"fitl's:­
.. \\·uul.1 uny rl",,,t.,,r Ilcqllll i"te.l with the workln:: 
" f it FOllr'lrill ;"r 1'1I)'<:r ",:ochillc ,":q,jlli n I,ow the 
1';' I"'r i, t r.", ~ ic rr, Ii I rum II", \\"ir~ to II Ie wei felt / " 

C:lstinGs.- I:. :'II. 'So. J tf tfrc.~ .. ) wri I c, ;-" ,\' ill 
nnr n·I"t. r d\" \' IIl C ~nnl<."" :.:nnu illfurmalion 115 to Ihe 
I H.!~ I wayol 1IlU ki ll~ nl)" own clI~linJ.:"~ 1 I want to 
make frolll I toZewt I' e rd,,),. Cnn I 'nllke thom 
60 It,,! 10 ~ chl'IlIJH tl . ItU 7" . lIe r eWI., and wllnt wiU 
be Iho vrobllblc CO .. I o( same , .. 

SqulLre Turntn~ . - F. " -.. 'So A ,hire,,, ) wrilt's:­
.. C"n nul' reader ~I"e me intol' JI\I Lt ion of Ihi9 kind 
of ,,"urk I Aboll~ What s i1.e Wheels nre used / H ow 
IIttl lhc balu ~[(· r~ . 1'11: .. Ilx\'d: allei will t he I<.Ill11e 
whc"ls do fOI' all ki ll"" of wm·k. or nrtl the SUU\lt 
Ilr l icle,; .. s ncll Ib l!"ill.tll:~ . • lone i" " dilrercnl WILY I 
!Joli lic IUrntltS IHC a ;:;.u~c 10 ,",cl lhe luouldiD.,S to 
corr"spond on ul! thl' fon r ~ ideBl"" 

Enl .. rgl.nl;: Drawlngs. - J. 'V. (Er/inlmr(JhI 
wril.·" ;-" \\ auld lUll' re:iller kindly ~how Ihc 
l""o rree l lJl~lho,1 or r"i ~i ut: n Ilrnwing frolll h lliC 10 
f"J) ~ i zc: or tlic fC' ·e r"l"' .. from lull ~ohlLlr lIi7e.1 ~ur 
Ihc ~croll llg Urt',1 (" ""..., ;liO. \'01. 11.). em'lo!>C,] ill II. 
sq nlll'c ti n r UlIl!h III1U~'I'I~ ' Ii in. " { iu. '" 21 lj'lu are 
Ill . If I lake U ulli i mure e:leh ""ur. suy. !J III. " Ii 
ill. =:'1 ~'I \J l\rc in .. l itere hll.n excess of Ii S(1":tNl In. 
WIM L j ~ Il ,c r ulci" 

Brlgbt Stoel :lnd Clotb. _ ):in:~:t. \, ril(,9 :_ 
"\\' 1"" ' s Ibc \.>c"t 8"IIIli <l 1l 10 "lick uri!;IIt !>ted and 
clolh lu:..:clhcf e:\:I,I);;\'dIO 1i:IlI1P'" 

Battc ry. - En:,· ria'; writ es :-"\\'0111,1 any r£'ndcr 
obl4,::e \lIe w il li full 11lL1'lic llllln re!;urdiu., liltl con· 
slrUt;1 ion o( aUT)' uull err r" 
l\·.-QU~::STlo:s..; A:"6W~:I(\W II\" COlmf.SI'O:"DE~TI'. 

Eleotr le Llg ltt. - \\·. I;. (1'.,.,111) \\"('ill'''. i ll r.·"ly 
to .1. :-'. II . 1/)11/),,",, ) t~t...., IJa..:c 711t. \'ul. 11.) :_ 
"If YOUlllll'C un ort liunr)' !x·"./>Il.ih. lIS(' a clip to 
kc\'!> III l' kllOl.o 1'",35. ,,; ,1"tI II w ,ilc rOil l"t'"Ilirl: III ~ 
IiJ.:III. .\ c1u'alll ,hu;" 6W lI d l "oul,1 loe I.cl1l:f. ' " 1 .. 1 
mu) lit· OI,I .• iuctl ("1' bix l'CI It;" ; tile III'C" -- III)"" l'Uf' 
relit IlilIl IlCl> tlPI,li"d fru itl 1.\1.1 3 pint 1I:.:~ lumc:r".: e 
1.cl"iIlJld ,(' 11:,1 ' '''' '"It"~: I III'~c .:nu Lc UI>C(\ " xacl ly \ill' 
8allll" a i IU cI" clric bell '\ork. and will Ii;:"t up u 
3-" 0111.' "11 1> (ur se l·.eml rel lrs it on1r IISt,d I"r, 1>1). 
Ih'c IIIHt IlI,., I"'r 'ltcell, I\u,1 rim "urnml duc~ not (u ll 
ulr II~ in the u ld f" rlll "f l..,cJand",~. Uf l·Ullfhe. It ~ 
II1U")" 1:1111/" :0;1 n""lIirctl I:;t" be u~cd from the \\\'o 
ceJl ~. LUI ani)"" one ILt II Ii" .... .. 

Sohooncr RigGtn l(" .-T~:.\I{ wrill' ~ . In Teply I" ;r .. C .. (J/ult cllc"' /"r 'M'" 1~':'::" j8'2, Vol. II. , :_ " H 
f. t: .. WIL"I~ u I.:uu,l lJOok UII Illq,lnl;. clc. , 11'1 hlill 
writo lu Il, e /(" : ",,r uJllel', t ;lJ, SlfIIUII. Lou t.i()JI. 
\V.C. for ' .\J,,,lcl \";,Cllll1.· by J . Ull V. GWIIl"euor 
price;;" M . I,)" ' ..... 1:· • 

Cart M a torlab. - \\' . P. (I , . iOd "1110)1) W rll ,,~. ill 
re}:ly t" \\ .. ~. (I'''' '('''11 {o,., I"'I.:C "iii, \' 01. U .I: 
- 1 6"" ' ''HI )"" a I'" ""1",1'1111-: rur w lol l"""""11 rur 
prOt:lI l" UO: .,," , . 1"1,, 1 "w i " ' '' Id, 1"ultuluJlJ:e ry fur 
Illlt"U":,, [::111 1, ' I,'u , .. " .( II.'" ,,"d'i"~ I" ) I r. \VIII . 
C:aI Y. I; . oj 11.",1 •. '""! "I'",,,I. ill .' ,11 ~ .: .... Oxfol"ti 
Sln ... , . 1",, 1, "I .\ 1.11 ,,'1" <1" 1'. lUll WIll Iw u t.tlu 10 
procure "lIlh.<I )UU 1~ ' llI irc:' 

• 

SHOP, ETC. 
• 

Photop'Dlphy. - a M. V . (For"" Qah. E .) 
....·ritr!s. In replr to C. E. FL (UoM.llich) !ieO page 
i31. Vol .. n.);- · The method Inquired fa £' • tcrlllOi] 
·'I'nln8p&rlenm.' Thecom plml Wll0 IntrodooOO the 
prOCNll '<'/ll the ConUnental :-;ovelty Co., Lelcestcr 
Squnre, LondoD." 

Jolnera' BU •• - "L fBilhop A1.tckla"") wrll.e!~ In 
r eply to A. A. \V .. ILeicuter) (Ille page 734.\ yol . 
IL):-" Tho bill UStll\ by jolne" are .hoo·blt., 
Ctlntrc· bltl. A morionn t w I&t.-blts. and erpn.nd ing· bit&. 
Shcn·bll~ are lomlclrc: lllar. with tbe end turntod. 
up t~ form a cultlnsr edge' 1 the,. o.ro' eiower in 
a ction . bnt Dot ao liable to Ip It tho wood. CootnJ.. 
blls bn"e II. centre polot IUld two cnttlng edgca

1 
on. 

CIminI; tht! IIlde and the other tho bottom a tbe 
bole_ AmeriMo twl.l·blta ort! formed UJ,:e II. ISCr"tlW, 
with two eulli nlZ" edges, nnd II. Inper . crew ~Int; 
they nre ,.err quiet In ocUon. Expandlng·blLl have 
II. Inper st'r"tlW point. n.nd a movable Clutter for 
VIUiOlli sized h olca.M 

Cardboard Model&-C. P. W . (Lond4n, E.) 
~1"'iJi in replr to J. F. (M"llinqar) (see pogo 634, 
Yol. .) ;-" SI) fILl' asl can learn, tbere arc nu very 
I'xhoulth'e w orla on tbe aubJoo~ Tho onl,. one I 
know of fo rllll one of \Veale'a aer lca publlabed by 
),[I'ura.. Vlrtuo &: Co .. , Anlen Corner. PlLtemo.tllr 
How. E.C .• and II ent.Jl.led • Prnetlcal Inltr"uctlona 
in the A r t of Modelling In Architecture,' by 'f . A. 
Hicllardson. prlee II. Sd. It II a very useful 11tOe 
treatise. but only prate"es to be elemenLl1ry .~ 

Tranapa.rlenm.-DEAN FOR~T writes. in reply 
to C. E . H. !H orwich) !Iee PIIge i3l, VoL 11.):­
"In RDawerto yOllrqunry.lhe name of the procesa 
of pninl inl( photos all glass ''I'hleh you coUld no t 
r ecollect .. II. 1 beiie'l'e • • 'fransplLl"leum: " 

Bn.nd-Power ClrcullU" Saw-.-A. R. (Scon-irr) 
'\rite~ . in r epl,t 10 S. P . l l-'r"m·t h) (lICe pa~u 182. 
Yol. IL):-" It ti. P. has plenty of munoy todllpcnao 
\\ith. let hlm Sivo it 10 Ille lJOOr r!Lliler than h1r it 
oul In a Ulnclune lhat would be woree Ihan 1IliClcu 
to him fl.Jr thu work he wlshca to do. If S. P . hUll 
no unc k. nUnlberll ot \VORK. I would od"I/IoO him to 
get ll~ ICILb~ 11.11 the nUlllbcu of Vol. IJ ., In which he 
will lind ltoth ~kt tchu and informatlou how todrl"e 
snmll drculnr t;uW bcnebea for cutting shallow s l u!r. 
lilli. he Inu;;t not expee~ to cut 6 in. deep u!lleu he 
h UI! other IIUlIl hond·po ..... er. To drive a circular l a w 
uy hJlud I.i not work fo r a. man. even Inlhallowatulr .... 

LQ.Cq,uer for Bra .. - yr. P. ( rVithin"Lon) wrile8, 
In rCI,I ), to l',,"TU::~Ct: (Ice pnge "ist, Vol. Il.);­
.. Tn!.:e:! oz. of 6uelllll"". nnd dlssuh-e in ono pint of 
nlcohol, coloured with t urmeric; tbll tu rnl the 
lncquer yelluw. Cleo.n tbu bru.as, and polish weU 
olf ; t hell vlace It In a warm o\'ea or before t he tire, 
und llJlVly tblll lucquer wilh n cam el·h alr brush. 
Keep Ihe arllcle IIlIl warm pls.ce until the lacquer 
i6 quite my, or i ~ will be uul! anu IWlt.reIC/IIL." 

V .-DRIE' A CIJCNOWLEDOllE. ... TB. , 

rWwk-ll.",b 21, lstl. 

" WORK" 
DISTRIBUTION OJ!' PRIZEB. 

To STATIONERS' COXPA.NT ha.Ting kindly 
placed 

STATIONERS' RAI,L 

at the d.ispoBDl of "MesSl'S. CASSELL & COJIM 

PANY for the Distribution of the Prizee 
gained at the recent "Work " Exhibition, 

Notice is noW" given tho.t the 

1.1EDAUI, PluzES, AND C.E.aTIJ'IC .... TE8 

will be given away on 

TUESDAY. MAROH 24, at 8 p.m .. , 

At STATIONERS' HALL, 

STATIONERS' BALL COlJBI', :B.C. 

All Exhibitors who can conveniently 

attend are invited to be present, and will 

be admitted on production of their Ad. 

mission Ticket to the lo.te Exhibition or 

Visiting Card bearing their registered 

number. 

Each Exhibitor will be entitled to bring 
a friend. 

WORK 

I NOBtlll. trH by IICII! .• .... "I .. M. 
• 1II0Dtb., . .... ..... Stl 

1lI m Oll tb... .. .. .. II. &4. 
FOilal O,d.,. 01 Po" Olli e. Order. l'Q.blt ot ,hell.ural 

Pa n Olllc:e. LOD.4oll."> C .......... Ul4 COIlf ..... , Ll .. I,"4. 

T.III11 roo T •• l"IIIIITIOlf or A.D'I'UTUlaaUTI u· •• 011 
W •• aLT 1,.0... £ .. 4-

• ___ "· ___ IJD~ 

• ••• _ • • '10 0 
• • " . _ • • u • 

; , ••• :" 0 ..... 117. • _0·10 ", 
II 10 0 

~~"~ 

".e A.4" ~Tl l ltruID' " .lIoul4 ,ut b tbl o mCI 'O~ 
~I,\'I III . U,·.IIea of tbe tIU. III I ....... 

SALE AND EXCHANGE. 

, ,'-: ~ 
,.:.;S,h; .• ~IJS, 
" TtrT1L~ 

Tbormom.~ 
... i,h Mercury, <ltc.,,.. 

, Lotwn, SIIU·' 

ete. __ A.pIIlS 
U/lOTK.II", 

17 voI ... mu., .5 10 t .. c~ --, 
i wh.a.t "lfcn t-J. E •• ftt Fq 'th 

I 

t 

• 

) 
• 

• 

• 

• 

• 
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