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Work-September 6, 1890.J 

SJIOP: 
A. CoRNKR FOR Taoss: wao TO TAUt IT. 

NOTICE TO. .COBBESPONDBNnl. 

•. • Jn conatqtttiiCt of t he oreat pre.uure upon the 
"Shop " of \VonK, con.tribut01':t are 
requested to be brit[ and concise in all future 
guestiona and 1'eplLe.s. 

I• annHring a11y of tlu "Quutuuu mlmlitun to Corru­
ponden/4," or i n referriru; to a'll.l/tllblg that hcu ap­
peared in "Shop," writer• are rti]Ut4kd. to rt/er to the 
number and page f!/ numbtr of WORK ill t/i.e mb­
jecturnkr C01uidl'mlion appeartd, llnd to give the 
of the paragruph to which re(ercnu \1 rTIIlde. arad the 
i nit io.U O'llll 1l[au of or the nom-dt·plumc, of 
t/i.e 'Writer blf whom tlu qu.utiort. hcu b(e•• cuk"«L or to 
Whom Cl. rtply hcu oom alr«ady {JitJIII. CXl"­
not be giwn. to quution.swhW.. do Mt btar on mbjett.s 
thal fairlr come withi" the «X1f1e of the MagCJ.Si,le. 

• 
1.-Llo."TTERS FRO¥ 0oRUESPOND£NTS. 

ptrcnJar 8aw Teeth.- .A. R. (Scorrlcr) writes: 
- ' I have read from time to time papers in refer­
ence to the working or circular saws, etc., by makers 
and others. Now o. man may be able t.o make a. 
good saw, o.ndgive a lot. of information in reference 
t.o working it, and after all tall to give the in­
formation that can be lflven by a man that hu 
bad erperieneo i.n woi'ldng and' keeping Jhe saws 
in workJng order. Some remarks by M . Powla­
Bo.le, in recent numbers, are good, but, like moat 
other writers, he falls to give tho length and number 
ol teeth, also form of teeth. They say teeth should 
not be too long, neither should they be stumpy. 
Now, the question D1ay be asked, what ia too 
long, or what would be couaidered stumpy 'I Now 
as these important. pol.nts are not given, I have 
come to the conclusion that the writers of these 
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and Lhe number from GO to GO : it much longc•r. 
ancl come in conlncL with aluwd kuol, or u "curl!" 
as we term lL, the t.oeth will olmlH:r. losu lhl' r 
set, and, iu conscquonco, CUUllu thu saw Lo run 
ouL ot LruLh. '!'hero are m1uty fo•·uas or tcuth Ki vcu 
by makers. but. IL has been pl·o,·cd the chi:>ol Corm, 
L\8 in Figs. 1 IU\d 2. Is llllllt Corm for 
work. Again, I bcUO\"O iL Is l(tmernlly undo•·stnod 
that gt·eater the or Lilo SUW the KlUUlCI' 
the plate. Now to set tho teeth or u sLOuL suw 
Js not an e11.11y mntter for n.n ama teur: muny n 
good saw h11.11 been considered inrcriur through 
the Ignorance or tho one that had l he l!harpcning 
ot it. Not having a fair knowledge ot how LO set 
tho teeth. tliey often break a toolla ; they take 11 
one-handle 'set,' and on o. thick plnlo commcnco 
to bend awny and press on hnnlllo as though 
they were trying to break it otf: rim.lmlo{ thu tooth 
does not. bend so easily 1\9 they wouh.l wish. they put 
more strain on the handle or tho ·ad· und orr snaps 
the tooth. Then it ill said tho sn w is of inferior 
quali ty, tmd that saws m ado by MIH:h uud such 
a maker are not o.s good ns those 1nude by so 1md 
so. 'l'hia tale Is carried uround, which in tbo long 
r un does the abused muker no little injury, uud 
o.ll throufh lho igno•·anco of Lho a buser. I rnh;ht 
say that bo.vo set circular saw teeth of thin and 
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Fig. 3. 

papers would prefer one who has bad some . 
experience to give his opinion as to what I stout gaugo many thousands of times, and have 
has proved to be the best space, length, etc., not broken on an n,·era!-!O ouo tooth n ycur in 
of saw teeth. Now for soft wood generally, the setting, unless the tooth wLLS dcCccth•o 
space between the teeth should be greater than 'l'he way I set. nU stout ch·cular tmws is 1\li follows: 
for hard wood, the teeth longer and the angles - 1 use a two-handle set about; 20 or 21 in. JonK. 
more acute. A. eaw that laUded tor cutting nothing as Fig. f. I place it down over the tooth about 
harder than yellow, red, or white pine, teeth to one-third its depth, and if the tooth is to be set 
the number of 60 will &n8\Ve.r well if towo.rd the r ight buod I gently pull the baoule in 
sharpened. Then the question may be asked, For 
what. sized sawt' My reply ia or any diameter. 
It is the custom where there la more than one 
saw bench at work, when the saws tor the large r 
benches are reduced to a ccrto.i.n diameter. LO 
get them gro\tnd thinner and work. t.hem in a 
smaller bench. .Aa the saw ia rcduceu the teeth of 
course become closer, and the speed of the smnller 
bench or saw la increased, so tho.t at the point of 
t.cet.h the traverse is as great as in the saw of 
greater diameter. The annexed s ketclles gi\·e the 
distance of teeth in o. 52 in. circular sn.w with 5G 
teeth, and the distance of the teeth when r educed 
to 36 in. So ypu will at once see it u 52 in. saw was, 
with the dlst.ance ot teeth, not s-reater t.ho.n In 
one of 36 in." there wollld be far too many t.ceth. 
'fho reason .1 give sketch of 66 teeth iB, in manv 
sawmills the same saws have to be used in cutLi.og 
elm, asb, beech, etc.. occa.slonally; therefore, I 
draw a line between the number or teeth for soft 
and hard wood generally. The length of teeLh 
in Figs. 1 o.nd 2. space o.nd rake, I have proved 
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to answer well tor general work; lt wiU also be 
seen by the difference In the length of teeth in 
Figs. 1 and 2, how the \ength should vary in pnr 
portion to the diameter of the saw. As to a greater 
number of teeth in a thin saw, should a saw be 
kept. for special work. such as a awage sawl the 
number of teeth should be greater than aoovo 
mentioned. Ago.ln, would you recommend teeth 
att In 1 and 2 for saws cuttlng 
Limber. such u o.sb, elm, oak, et.o. 1 Precisely the 
8&Jile form, but the rake and bevels n ot so acute. 
Home may say that the teeth should be aa In 
.lt' lg. 3, but I object to tbla form of tooth; i.n 
the tll·et place, lt requires more topping and more 
power t.o drive it: secondly, it. la more dillloult to 
set£· tblrdly1 a lthough there l.s more steel in the 
too h, lt wlrl not eLand to 11.11 work w ell, the 
back of teeth being more upright and the angles 
flO aharp at A, .4 • the tooth la not 110 strong aa if 
there waa more flevel at the back and round at 
the anglee, aa In .Figa. 1 and S. The back be.lng 
bevelled, aupporta the tooth aa lt fa thrust into the 
tlmber1 and round at the angles strengthens it. 
Teeth 1or OllUinJ the woods only lhould 
beaboutt LD. lllortel! 'ban Jiven tn F1,p. 1 and 2. 
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Fig. 4. 

my right hand toward me. nnd push the handle 
in my left from me. Then I take a gauge mn.cle 
of a thin piece of steel {as 5) and place it 
against the so.w plate. holding 1t at right angles 
and bearlng at o. o; U the point of tooth touches 
t.he gauge at a it haa set enough: if not, twist 
the tooth a Utile more until it touches the gauge; 
then move on, and set every nlternate tooth on 
that Bide. Then take the 
gauge in the left hand. 
and set e\·ery alternate . 
tooth in like manner on 
the left hand. You will 
clearly see, by using t.he 
act o.s described, that the 
point or tooth is twiat.ed 
and not le\'ered down on 
and sprung. NO\V the 
question may arise, 'Will 
the same gauge answer 
for saws of any diame-
ter1' Ot course not. A 
saw that will cut throufth 
a piece of timber 2-t m . 
deep requires more set 
than ono that will only 
cut through 12 in. deep : 
therefore, where several 
saws or ditferent diAme-
ters are at work. some fi \'e 
or six gauges will be r e-
quired to keep saws in 
good order; Lo give the 
amount of sot for each 
saw, and for every kind 
of w ood, wouid take a 
deal more apace. on which 
I am afraid I am en-
croaching, but sllnll be 
always pleased to answer 
any question on the above. 
In reference to fence pro­
jecting 3 or " in. beyond 
root or saw teeLh. o.s 
sLated by M. Powls-Balo Pig. G. 
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{see Vol. If., page 203, 
cause l:l· I beg to say it is n mistake: only in cutting 
very n st.utl' shouid fence project beyond the 
teeLh at all : as in general work it will cause 
blnding on the saw, which tohoulci by all means 
be avoided. Much more might be said In reference 
to eaw teeth, but enough for the present." 
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AN8Wl'lll&O BY I:OlTOa .AO ...... 

Telopbono Parta.-11. 8. <Bloke 
UIU \' llr)' IIUI"rY I la ut ! lllfl UOiliJIO Lo Ol&ke Ou .. jf1W 
11kcr e h or tchl&lhooo conncclloiUI. aa•d the•.,.._ 
cuunuL I ell you whether you are rftrht. U roa ....,.. 
mndo all tlao various puriAI and oonnec:&ed iL 1111• 
11hown, you will lo110 nothlntr br e&periiiMID&t ... 
nntl }lori •II.JI!I you will then bO able Lo &Diw• J'O!ill' 
owu IIUC!II iou. You mlgbt. have euu, d ...... 
11i111J)lcr switch 1 han the mahogany wbeel: Clerta.lftl' 
iL seems quito inl(enlouR, but I think I abould]lr.,. 
an not quite 80 complicated. With a 
sinl;'le cell ot 1 hu Lcclanch6 you could .- , 
cxpccL to rst.uulish a commun Uon of any arut 
clistunro. 1t would be much better to haYe a 
liLLio S)Jare current. so I wollld yo11 Lo ,.. 
ono or two more cells. Your torme•·•J'"'rT roaebecl 
me alla·i!;h t1111d was replied t.o: have 11 ltlle ..... 
und you wiiii!OO IL in due t.ime.- \V, n. 

Speed o! Band Saw.-P. F . (L£11erp()()l•.-TIIe 
fiJICcd c)t your blind saw tor your work shollld be 
f•·o•u ·1,000 ft. to 4,500 ft. per minute. You I&Y yoa. 
arc usiiiJ;! and i uaud aawa with teeth three 
inch. null want. to know If twQ to the inc9 would be 
bNU'r. UertlLinlv not ; it would be malijng a bad 
mtLtll•r worse. 'l'ho number of teeth in tbe J•• 
sbould be 41 or 5 polnt.ll t.o lhe incb, and in the aaw ' 
4 points to tbe inch. l have band aawa at work 

ut lhe abo,·o speed and outtlng bard wood, 
eh icily superior work. If your saws &l'e Jll'O­
perly :.bnrJJeued and speed regular with the abO•e_ 
spcecl 1tncl number of teeth they wlli do good work. 
"\ ou shoulct lun·o given diameter of wbeell aad 
nn1111Jcr or re\·olutions, 80 Lhat I might know 
whether you hnve ritchUy calculated t.ho speed ol 
your saw. Your wheels may be 36 in. diameter. 
and you may be culling tbe circumforeuce 8 (t. Oil' 
three lhc diameter: Jt so, the speed of YCMU 
snw wouhl be great.:r tbnn the speed you ifve. To 
llnd the circumference of your wheell 1 011 should 
multiply the cliuuautcr in Jnchea by 2S aDd divide bT 
7: this willl(i \"O the c ircumference 1.n inches, which. • 
divided by 12, will tclve the number of fetlt.-A.. R. 

Pattern Maklog.-SQOARR C.RNTRE.-It a in-. 
tended to give urticleaon pattern making in WoRK. 
but IL it1 uoL possible Lo say when they wiU be Ukelr 
to nppeur. l am quite aware of the deelrabllity of 
such pnpers. and when they are given 1 willh them 
to be the best. possible. 

Copyright.- :l\1. McQ. (Coc/cermouth). - The coat 
ot enlerin)( title, etc., of a book at St.at.ionera' HtJI ill 
about 5s. 

Moulding Shellac and Emery.-BtuSTOL.- U 
you gi\"e rout· moulds an even coati.og or black­
lead and uccr, I think you will overcome the dlW­
culty mentioned lD your query. Not knowing 
shape or of the o.rtlcles you require to make. I 
cannot, of course, J{fve you more expUcit.ditectlODL 
I btwc not found this substance difUcult Lo m&n'IJI'It 
in the way rou co•upluin of: remember always to • 
kr.rp 11p the htut until the mould.iDg-i.e., preeafng 
into the moulds-is accomplished; do this "by book 
or by crook,'' c,·en at l.be risk. I n1ay say oerta.intr/, 
or burning your lingers.i otherwise you will1lnd any 
mixture in whlch sheuao la the cbiet ingredien& 
will fiO aoainat 1/0U.- 0P1Jl'KX. 

Camera Obacura.-G. l1oK. (Gla..9g01D).-M&ke-

• 
• 

a light. box 10 in. square with a cone ill front to • 
support the lens and provide suftlclent focal length, 
A piece of silvered glass Is placed at an ol 
45 degrees to the lens, and to a sheet of grouad. 
glasli directly above it. a screen Lo cut off outalde 
light and assist in seeing the image on the grooJld. 
glass. complete tho arrangement. The inlltrumeDt 
should be stlliJ1ed a dead black inside. The acoom­
panyi.og diagram will explain it.a oonatnctioa. 

- . 
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A A A A. n. wooclcn box, 10 in. square: o, gro'QDcl 
glass a<·recn, on which the image is reflected.; 
u. mlrrcll', set at an angle of 45°_1, p. lid over t.be 
grouucl hl.nged to box with tDJn aide piecea to 
net. Wi a when raised, and fitting down bf 
the aide of the box when closed: &, conical ex­

made of any opaque fabrio: r , lens sup­
port eel by rod o, attached to sliding bar R, sllppJ!ijf 
under box, when out of use for portabillty, the 
whole might be made as a simple oblong box. The 
kind or lens may be either a sing!e landscape lens 
or doublu conYex lens of about.l2 in. focua.-E. D. 

• 

LeasoJUI oa TuralD«.-J. M. B. (Londo"' JV.) ·, 
-No doubt t.bis suWect will be treated.; meanwhile. 
If you cun buy or borrow H oltzaplfe1's "Turnl.nc 
and .l\fechnnlcal Manipulation," Vol. IV., you rua,y 
see the auWect about. aa clearly treated aa 1t i8 
possible, and will probably leave on your mind 
the impression that. though description ma,y •eatat. 
a little "ahow!•!.K " ia &till more eeaentJal k» a Ja. 
ginncr.-F • .A. M. 

• 
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Bntlding Trade. ExamtnattoDL-STOD~NT, 
WtHUUU N, W. U. (York), and otbera.-Delow )'OU 
will tlnd the questions oaked on the abo,·e sumect 
b,Y the Science a.nd Art Vepart.ment. of South Ken­
amgton Cor this year (1800). I have ap]lended the 
: ules Cor the benefit. or readers generally. I have 
omitted the honours quesLlons, aa you did not. ask 
tor them, but. it you wis h ~ I will let you have 
them in another number of Wontt. 

Glt,&RAL lNSTRUOTION8. 

It the r ule.'! arc not attended to, the paper will bo 
cancelled . You may take the elementary or the 
ad vanccd or the honours paper, but. you mus t. con­
Ono yourself to ono or tbom. Your name Is not 
g~,·en to the e xamine r, and 70u are forbidden to 
write to him a !.lout youl' ans w ers. All figures must 
be drawn on tloe single sheet or pa\)er supplied. Cor 
no second sheet. will be allowed. AU drawings 
must. s how u correct knowledge of construction. 
Neat.. llislinct, nnd a ccurate pe ncil drawing to scale 
is required. No extra nltu·ka will \lo allowed for 
inking In. Whore only sketches are asked for, the 
proportions lli\ISt be tipproxlmately correct, t.hougb 
oxtJ·ome accuracy, as 1n drawings to sco.le, Is not 
uecessury. You ure to coRllno your answers atric l.ly 
to the questions w oposed. Put the number of Lbe 
ques tion bc foru euc h an11wer. Answers in Wl'ILlnJI 
must be as short und clearly stated ae poeelble, 1\nd 
close to any figures to which they may rotor • . The 
value attached to each question la shown in 
brackets anor the question. llut a full and cor­
rect ans we r to an easy questio n will, in n.IJ cases, 
secure a la11:er nuo1bcr of marks than an l ncom­
plct.c or lne~act ans wnr to a m ore clitHoul t one. A 
single a ccent ( ') elgnlllce feet. : a double accent 
( " ) inches. Tile examination in tl&i8 8uldect la.su 
for j our hours. 

FIRST STAGE, OR EL&MitNT.I.RY Ex.UIIJU.TION. 
~ -l NSTKOOTJONS. 

Read the gcnerallnstruetlone. You are only per­
m itted to att.empt BC\'Cn questions. 

1. Pln n A represents one conrse at the end o! a 
brick wull built in .1/'lcmJah bond. Draw to a ecale 

ot l ln. to a foot. making 
B 1\ a ny ulteratlon you l.hink 

neceasary. .Aieo draw 
plan B, s howing the ar· 
rangemcnt or the bricks 
ln the next. co~trec. 

2. Give a sketch 
elevation showing a 
portion ot a 11tone wall 
b ttUt. of sq uarcd rub­
ble worked up to 
COttr8C8. 

3. Elevation showing two J3 In. square bnlks of 
timbe r halved together. Draw l.ho Joint to a scale 
of t in. to a toot, 
but ebowlng it 
tabled and se- t .._! ______ __, I•',t{ 
cured by hard· J -
wood wedges. '-· _.....; ______ ..J_'-._;_.....; 
without any 
bolts. 

._ Plan or a beam cogged on to a wall plate. Give 
a section through a a to a ecale of 1 in. to a root.. 

• 
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6. EJe,·aUo n o f a atone 
arc h. Draw to twice t he 
ecale, and wnte o n lt the 
names of all the ditrcrent 
nnrt.a of the structure. 

..:a "'"s. E~plaln by aid of 
skel.ehes the meanln~ or 
the following tenmt :­
wood plugs, lead dnt!l. 
double quirk bead. wood 
Untcl. 

T. Parts of a roof trtlll8. One member of each 
.klnd belng Jdven. Draw tbe tru.ss to a ecalo of fou r 
feet to an filch, 

• wrltlng down 
the name of the 
tnJaa and of 11.8 
dUferent mem- 1 

ben, Including 
any iron work. 

8. Plan of part 
of an 18 In. b n ck 
wall built In 
Enp;llab bond, 
ebowing alao 
the width of Ll1o 

• 

bottom course of footing~~. Draw the plan to a 
IC&le o! t 1n. lo a tool, JlUlog in the bncks in 

, ., 
.... 2 l 

- ----· u'O' -
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•---------------11---·3C:o:. ----------------- .... 

the 18 In. eoorec only. J>raw a vert iC'nl Pcctlon 
throu,:h A A. l'hl)win~ the nrrangctnr•ol or t ill· !Jrlr·k'( 
1:..~ Cootiog11; no oUsc:L w oo moro than a ~ Ju. 

i . A cut Iron cantile"f'r iJI 10 In. In depth, nnd 
Ita ftan)fo. are ra~pecUvely C lrL hy t In. IUtd 8 Ju. 
by U In. Draw 11.8 scelloo ln J)!JfJitlon, one-third 
fUU*'r.e. 

JD. Horizontal aecUon throagb a four·paMIIed 

• 
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door 7 ft, blgh. Draw il8 outeldo ele vation and a 
vert.lcal sectlon through a a to a scnlo of ! In. to a 

toot, show lng t.he tol' 
' panels, br ud, nnd but , 

uud the bottom vanols, 
beucl, and tlu l!h. 

11. lJrow to a scnlo ot 
H In. t.o a foot o. I!CCllon 

A- - A -through the ca,·c.t~ of u 
roof, 11howlng c~ In. by 2 
In. rotten~, 3 In. by 1 In. 
battens carrying 2& lu. 
l!lntcl!. Show rour COUniC8 

..... --- r---

; 

4---··3~-----~ or 11lnt.e8, ccntro nnllcd, 
a nd laid to u.' In. lap. 

12. An Iron root t r uss 
over a 2l tt. span conalat.8 or T iron prlnclpnls 3 
In. by 21 In. by I In., two anl(le Iron lltrllllll Jl In. 
by 1l in. by I In., and Ovo tension I'OliB or 11 n . lllu· 
meter. Draw t.ho olcvaUou ot about. bulf tbo trus11 
to a ecalo or 2 ft. to an Inch. · 

• ~··-S ·-·,_ 

a 
I 
·I . : 
I 

I ~ ? s , ? l2r 
I J 1 

~------------ ---· ·5 ~--------.----------.. • • 
• a 

13. Draw a orol'IJ section, to o. scnlo ot t In. to n. 
foot, through an 8 In. loud gutter w ith stop rltL.'5h· 
lngs, formCd at lho end or a hoorcletl and slulctl 
roof but.Ung agttlnst. the brick wall or another 
building; also show the etcp fillBhJngs In eleva­
tion. 

14. Draw a vertical cross 11ec tlon, to n s cale o r H 
in. to a foot. through tho foot of a wooden kln~e­
poat t and a tie bctLm 5 In. br 11 In .• showln~e ull 
Lbo aet.alls of a stirrup Iron t in. tblck properly 
wedged up wU.b gibs and c otters. 

SECOND STAOE, On ADVANC&O EXAMINATJOS'. 
lNSTRUOTlON8. 

Read the general lnatruc llona. You aro only per­
mUted to at.tempt. elx qucsLlons. 

15. What. l.s the dllrcronco be twee n single nncl 
d ouble laths, and whnt. doCII the first cont oCpla11tcr 
on ceilings ordinarily consist on 

16. Whe n ought. tlm ber to bo tolled, nncl why 1 
Whut Is American yello w plno chlolly used ro r'l 

17. Sketches of two forms of mortur jolnl8, ono 
bcmg known ae tuck polnUng. D ruw them to t.wlco 

the aculo, giving each 
Its proper nu me. nntl r-· ----.. 
llt.ILte )'OUr VIOWIII18 lO 

A't----1 

-

their merits, also malc-
lng any a lteration 7 0u 
t blnk ad vleablc. 

18. Croes sec tion 
through part of a 
bnck wall faced with 
118hlar. Draw to a 
s cale of 1 In. t.o a foot, 
showlng ita conatru~ 
tlon. 

10. Explain by 
ske tches the meaning 

orthc following terms: "facia and 110mt boarding to 
ca,·cs." "di'Bfriring lie or drnf(on beam," "1Utchcd 
g irder ." "torua moulded sklrtJng." 

20. Give nn elevation and loogitadlnal section , 
onc-huif full eize, o r each 
o r the following jolota 
In a 1 l In. lead pipe: a 
wiped jolnt.. a blown 
Joiot. 

-16 • 
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21. CrOII'I ""ctlon of a hollow brick wall rl'll lin~ on 
a conc rete fonudutloo. lJraw to a ~~~nlo M i In. lo n 
fool, showlul( t h .. h •;lluw IIJil<t'C n•·xL Llo•: 'JIIt.cr lu.cc, 
lroo wall tl~:ii, and au BIIJ;Imlte cLrnp courr1c. 

22. Plan of a lltalr. nraw , , " l'rnl•s n r I In. ll) ll 
fool, l!lw" 1111{ lloc ltan•lrull I ;) ' 11•;111•11: )Jr,,.,. '"'" 
newel": nl"'l; JCivin iC the nnrue l;y \\ loll'lo Ill" knu\\ 11. 
ou•l tl ;<· nurlt~'ll t; ( lt'l dltfc rcrot ror..r1". C;J,·•~ 1r1 n 
N:uleor 11 ln. t l) a fuf;l. an entl ,.lcv"t l•.n ur t wo or 
11.8 bll•J"'r lih••wlnl{ ~ltlm mouJd•!d fl(llllrr~ll &loll a 
11unk ana 111ouldt:d 11trlnw. 

23. Lino !llagrnm of nn Jron roof trua; 
twlco t.ho sculo, ehowh1g tbo mornbere lh 
slnglo llt1ca uud t.boao 1n COillPlOIIIOll 
llnct1. 

• 
, •. 

Zt ElovaUon ot a bcnm ot A travollor rGDDll)l Oil 
a gunt.ry. Gl vo nn end elovnUon ot the t.rav=:J 
11 scale of ~ In. to a foot, 11bowlug how 1~ 11 
on tho gun(ry. 

25. j>Jnn or a doublo cover rh·otea jolot In a IlD. 
tic bar, showing tho poelt.lone ol tbo rhel&. 
Stnto t.ho nuturo of tho joint, bavJnr regard to Ult 
lii'I'IUIA'CinOnt. Of tho rlvotM, Cllld draw &IIOOUOD on .. 
1 hh·ll full 11lzo. t.lu·ough A A, showing J rlvoti to a 
3 In. Jlil.ch, with snnJ> llonda ubovo G.lld pan h0141 
below. 
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20. Draw, to o. ecnle ono-elxth full elr.e, a verUoal 
sec tion through a window back. sbowiOJc A oourtoel 
rnbblo wall 12ln. thick, wlth both etono uod wood 
sills, nnd Uto bottom roll ot a 21 In. double bUIIlf 
sWill. 'J'hc bnck lining to bo 8 t t. h igh to wh, wUll 
m oulded pnncls, unu t.o bo box fromcd, ehowlas 
ver Licnl eliding slltiU.Cre In two 3 n. 0 In. leav'!.-: 
E. D. ['fho working out pf theeo qucelloue 1uu 
nppcur subsequonUy.-J~o. ) 

Eleotro Motor.-ll'. H. l.lWJiltm Road, N. W.).­
To mnko 11n olect ro motor cupublo ot drtvlnr • 
sewing machine , I 11hould ad,·Jso rou to got a eeL 
ot Manchester t.ypo m otor cnsLIUWJ lo U10 Collowlpa 
d hncm!lons :-RrnH~Lurc, 111 In. din motor ur i ID. 
deep· field muJenct corc~J, H In. cllnmotor by' In. 
long, 'conncctotl by yokr11 8 In. IOnlf aud 2 In. wJcle. 
WJntl t.bo armULuro with 1 lb. No. 20 doublo ootlon• 
c ove red coppe r wire, nnd t.ho llold IIIRICIIOIM with llb. 
O( No. J1J douiJIO COIIOII•CO VOI'Cll COJjpCr wlro, COD• 
nee tell In s cl'lcs wll h Lho ormnturo coU. Tbll 
rnuchlno will t.cLI<o uhout 4 ump6rell or outr

1
ent 

n.t. n pressure of 12 volt.Jj to cl rlvo a. sowing muo I ne. 
'l'ho current cun !Jo (urnftlhOd hy a lJULI.ei'T or 0 
quarJ...Hlzo chromlo noltl colltJ, or ono or li nltra1~ or socln. cells. 'l'ho cn!ll.hll.fll nnll wire . I.OgGlhor ,'!.... Ul 
lnstrucUons, can be oblnlm!cl from Mr. tJ. 1Jotwul1 
electrical engineer, Out·sholton.-0 • .ID. Jl. 

Sa!oty Bloyoloe.-9. D. U. (J]lrmtnulwm) .-Yoat 
Jet.t.cr 111 uot qulto explicit ns to what kind or an 
a rtlclo on ea fet.y bicycles you roc1ulro. Would J~OIJ 
rend tbo art.lclo on tho front pogo ol WORK, No.

1
oe.r bor, 

week ending Saturduy, Juno 21, 1800, "r"!l.••r ~L· .. 
is what you want. A conllnuatlen o .... aL &n.wo 
ldvlng hint& on rldJng, pcdollln~r, etc., 1•

1
dto

1
•
1
.P!Mf!'! In Wonu: ehortly. ProbalJiy you wou ko -

article on how to bulltl 11 11afoty machine. Jt Dot. 
anrl the a bove JJrlntcd artlolo doe• no~ eult roar 
re.qulremonl8, Kindly wrlt.o aguln~ uylnl wbat. 
style or paper you wll1h to appoor.-a.J.JJ, H. 

Turning OvaL- W. D. (Oroeland. 1lf007').-'l'hlf! 
bavo appeared eo vera I sketch et~ or "oul ohucb 
ror turning work o r elllpllo (not. OVAl) ICCUoa,;I:IUJG 
I understand o. conlriiJutor hCUJ wrlttA!n • Ill 
on tbo "o\·ol chuck," which will ]lrobablJ ft 
you tho lurormul Ion you require. 1L J'tCO\,~ 
to thoroughlfuntlcrsluncl t ho aotlon ot 

1
o 

1
_ 

chuck." Jr hull you hcro to look a m ae. ., • 
would 11cc Jt work, ontl rnll(ht. t'AIIIIY loam &o m 
lho chuck, but you would JJrOIIILlJI)' not tJ:'_• 
llwroughly to wnr;p II.H uc:llon. 1t r.annoL ~ 
Jllu!ncd Inn !nw word11 lu t ho "Shop" ooTibum ID 
you hud l)llttor wniL rur lite nrllrlo. e 
111 rL vc;ry lu:nutiful m<whcullcul contrlvaooe-1P 
w m'Lh Hlullylng.-Jo'. A. ~l. 

Phonogro.ph.-JL W. '<Stralu.tne),-J MDD't1-& 
wltotlwr the urtlclc:ll on ''"' Jlhunorpb " rz!. 
puhJIHIH!tl In tbo fJtcH<:ut vnlumo nf \ ~:~~.,0 
tltut. rcrnuhtH with tlw f!;.lltor , who Yl _}.\ .. _,.,., 
tin whut 111 poHttlhlolu the lntcrCJILIJ of the __.. .. -c 

W . D. 
Clockworlc. - J. \V. ( 

"\Vnlc h uutl GIOl:kmukcrt~' liiHIU 
DlcllonfLrY •· rnny IJo h11tl th 

1 
....... 

from tho editor, J t hink, t 1n 
Rlltnto. N or thnm ptmt l:!fl"!' rtJ •. Glc:rkflnH.O!CJ 
ur Grh1111huw & JIILXIt:r "· J6.l.imtwc:ll 
w e ll, or any ollo•·r wut•!h wnl shCJJI· -~~~~~~ 
from 1 h~ bonk~tt;Jlt-rll you 1111 vu, po'ltagl!, -
g et u. rcrlt1cllon bc1ohlo.-A. H. (;. /IIJ ~ 

Pollshod Co.at lron.-J. J). (flirm lnU tun'o; 
AII!.UIIr lnl( you dct~lrr1 u. llluc rA;Iuur, tp tha nllnP. 
1nl( :-Fill nn Iron ''"n w ith clr·tllt ,,... wdUIC. 
N~n;J, powd•~rt;tl chur r:onl{ or wnltt.II(GOT 7 M~ 
lwal tloc putt 111 u low rctl ocut.. nn•l p11u 1111 tla~ltild 
Uon urllclcll tloroul(h 11.11 cont.lllllll 1111111 tholrDCO fJI 
t;•;lour lit ol;lnlnt;cl. 'rhc:rt! mmtt 

1
1Jo

1
,:C,1vo taut 

l(rcrliiC o n thu nrtlclCIIlO b(l lllul'l • d a ball 
llll l ot;t !H of JrylJO!IUIJ;JrllAJ 11f 1!4Hia h1 t1 plnL ~ ace&A&e 
ur wutcr, nnt add a 110lu1lon of ono oun,~o ... 4 le& Ual 
or lr!U•I In ono ouuC'..u of water. !loll tb .. -· 
IU'UclCJI r emain In lt nnliJ bJaed.-J. 
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JnlQiq.~oE (Li~erJ>OOn - BuDCbott. Park 
Lane, Li1"erpooJ.. geDeri.lly has a fair stock of 
s tringing for Inlayi.Jig. It you ha Ye not done so. try 
hlm 1or what you " ·ant. For ce.otre• go t.o Urqu­
bart & Adamaon, Cabinet Makers. Bold Street. U 
they ha\"e not go~ them they will mo.ke Lbem for 
you.- D. D. 

tnlaytDc.- W . D. (Perth).- Tbere is only one 
book publiShed which ,Oves the process of marque­
trY i.olaylng as practised by proC~ionala. ,·la.. 
·• The Art of Fret Sawing and MBrqut'try C"uttinv.'' 
by Dal'id .Adamson. publiahed by Wnrd. Lock ~ 
Co. The subject will be treated ot in WoRK io 
course of t ime, but I am unable to say when. Do 
not attempt. to dye the T"eneers yourself. They ca.n 
be bought at. very low prices in a lmost any colour, 
and the p~ is both difficult a.nd tedious.-
L. J . P. . 

Hammock Sta.nd.- L. ' '· (Wantagel.- Yon do 
not say \Yhel.ber you want your ham mod: s t11.0d to 
bo Cor out or indoor use. or whether it is to be a 
rbture or movable. I am, therefore. at a loss to 
knO\\' bow to help you with minute detaUs. as you 
m ust see it is Impossible to go closely into constrnc· 
lion of all kinds. 1 mlly, bowe\'Or. suggest posts 
s tuck Into the ground for permanence out of doors, 
or a couple of tripods over 'IT'hicb the hammock 
ropea can be s lung and fixed ~Jond to s tout pegs 
in the ground. or books screw Into the 11ooring. 
U you wa.ot. further assistance, send tull particulars 
of what you want.-D. D. 

Ba.nctnc Saah. - Nt'R TnE~'l'!.- I think, by 
telling you bow to put :::ew snsb lines to both t_op 
and bOttom sashes. I shall answer your three que ne;~ 
at ooce. For U 'I'OU can put lines to both sashc3 it 
g~ \Tit bout sar1ng thBt you can p ut them to either 
top or bottom, a.s the cnse mar be. always bearing 
in mind that you must take out the bottom 64Sh to 
put a line t.o the top one. Some men who are Bccns­
tomed to this work only undo one line of the 
bottom sash, letting it s wing out of the way. resting 
it on any avo.ilablc projection or piece of furnilure, 
or held by o.n a.ssistant, when putt ing & new line to 
the t.op sash. But it is not to be recommended 
except in the caae of nry light sashes. and certainly 
not by an amateur. '~e w1ll now sup~e that all 
four lines are broken in an ordinary wmdow. Tbe 
first thlng necessary to do u to take out the sash 
beads. marked A. in Fig. 1 : this will release the 
bottom sash. which you now lift out, taking out the 
broken pieces o~cords, noting how tber &re fast­
ened off. and stand it aside. Now take out the 
~Jng beads{ mBrked B. U you bn ve any difficnlty 
m doing this t. can ~ily be mo.ntu:crt by inserllll~ 
a thin chl<~cl behind them a.nd pri .. lng, being care­
tul not to brenk: them. You can now take out the 
top sash. o.nd serve it the same lL3 the other one. 
~e.:ct take out the pocket pieces mn.rkcd c (IC only 
one line WI\S broken, it would only be neces..<~ary to 
take out the corresponding pocket piece): this wiU 
enable you t.o !Ut out tbo '"eights. noting whlch ure 
l'or the tront nnd whJch for the back sash. Some­
times when t\VO lines are broken on one aide it is 
rntber awkward to get out the wclghts. bnt it can 
easily be managed by lifting one straight. up abo\'e 
the aperture and pushin~ the parting sUp nalde. U 
you hold Ibis tightly against the raised weight. you 
can readily take out the other: and when one is out 
the other Is an easy matter. Next take out. the 
pieces of broken cords from the tope, taking notice 
how the knots are tied. Yon are now quite reiLdy 
to pnt in the new UDes :and t.o do tble the first thing 
necessary Ls t.o provide a amall piece or lead about 
! in. ro~tnd and' in. long. also a piece of whipcord 
about as long a.s the sasli frame la blgb. Tie a knot 
ln one end of the cord, flatten out one end o! the 
lead, and lay the tied end of tbe cord on the ftat­
tened part of lead, aa Fig. !. Now close the lead 
lightly round the cord, and the knot will prevent. ft 
pulling out. This Is called a mouse. Ne~t fasten 
Lbe other end of the cord on one end of your new 
!Wih line, aa Fig. 3. The lead should now be 
pU3bed carefull1 over the pulley wboel o, ju.st 
bending the mouse to enable it to fall lnto the 
spa.ce behind. 'fhe weixbt of this will drag the 
III{ht cord alter it. Gently guide this cord over the 
wheel (takJng cure it d088 not got between the 
wht-el and cheek of pulley) until you can see t he lead 
directly behind the bole from which you took the 
pocket piece. Now take bold of the lend and care· 
full{ pull the reat of the cord over the wheel: this 
wil pull \he SIUib line a fter lt., and when you 
attempt t.o pull the sash llne through the pulley rou 
w ill at once see the advantage of tying the tWo 
cord on Uu' aaah line. as sketch : for tbe harder 
you poll the smaJier the end 1t becomes and t.be 
turn at. If prevents Jt slipping otf. It )' OO hAve any 
troublu In ~eruJng the sash llile over the pulley (pro­
vl.tt ing it ll not. too large), you must guide it. Ol'er, 
letting 110meone pull the mouso at. the bottom. 
Pull 1Ufl1c1ent. of the sub ll.oe through to enn.ble 
you t.o PA8II tho mouse th~::th the hole at. the top 
()(the weight and IJUll the line alter I to When 
t.he Mllb line la through the bole In the weight, tBke 
ott Lhe moON and tie a knot In tho eud. Now 
loa,.rt the Mrul' end bock In th" bole at. t~ido o t 
w"llfht. and hold the wellfbt by the cord wllb one 
lltlnd, ~tnd basnrner the luiot In the side bole. 'J'hiiJ 
m ethod II"'Veota tbo end of Uao oord l'tlckJq out 
from the 11de of the weJaht. and utchlng agaln•t 
LJ.e aldd ol the frame~..•nd pre"entlng h.e running 
up alld down freelr. The weight 1hould now b6 
""",' lnt.o lr.a place by polling that part of Ute Unes 
lelt•••o•IJDtr oot from t u face of the puller , PWih­
'Dtf tru. ~ttlq aJlp uWe and leedlna; tbe W¥ijfht. 
••LV Ut ptue. ).ut pWJ the wlfil.bL f11b~ U.bL up 

-

S HOP. 

to the back of the pulley. s trecchinlf the line as 
o1uch a.s pos.,-lble: and \\ hilsc rou hold tbf' ·.\'l~h:ht 
up as fa r 115 it\\ ill come by tbc cord. lightly drn·e 
a clout. nail throu~:h the l'Ord inh> the wood below 
the pulle~. n.s G. This will bold the wci):ht UJl Cor 
the time being. letting tbc rest of thu Nrd bong 
loose. U you now stiUld the top sa.,b Ullritcht on 
top of the window s ill. you c~n at on et.> see how long 
you wo.nt the line to be. ami it can be out ott'. taking 
care that you no not leB'I'e it too lon!4'. It it is too 
long tbe bottom o~ che weight will couch tho sUI 
before it ha.s pulled the sash quite home. and you 
will ha"o to take tbe snsb out again to shllrtcn che 
cord afte r the suld sash is bung. Thls Is also the 
reason thl\t r on s tretch it ns much ns possible 
before cutting it otr. ='ow proceed " ·hh t he line 
tor the front msh in the Fame manner. w ilh U1e 
ditference t ha t. when ruu s tand the bottom t'.l:.h on 
the sUI to get the len~th ot the coro. be sure to allow 
it long enough to enable the sash to come r ight 
down on the sill when it is buug. This COIIlJtll•te.s 
the lines for one s ide, and rou l'nn now k't\' e the 
other s.ide In the same munner. You ncNl not oll''-'r 
the sashes up aFaln. becau:>e .rou ba,·e the ll·n~ths 
of lhe cords already determined. A mau tbo.t fs 
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Sa.sb-Ba.nging Parta. Fig. L- sash Beadings, etc. 
Fig. 2.- Lead dattened and then bent round 
cord. Fig. 3.-Met.bod or fastening Mouae. 
on to End or Sash Llne. 

used to the w ork would thrrod the whol~ of the 
lines at once br passlntr the cord o\"er ono puller 
ond out. at Lbe hole a' the ·bottom, nod o 'l'er the 
opposite pulley and out at the bole at the bottom, 
and so on. without taking otf the mouse. But tbla 
sort of thing only comes with prncllce. Next j)ro­
ceed by naUing or fastening with knots tho enca of 
the Unea to the top saeb. ond put the saeb In lte 
plact'. Tbe wei~bt of the sash will now be banging 
on the two nails o under the puller. Pull out 
these nails. nnd rour top aa~~ll will be bnng. Xow 
try it, and remedy anything thn.t u not quite right 
before replacing the pocket pieces. If it lsall rigbt, 
put. in the poc"ket pieces and parting be4da. und 
follow with the bottom sash In the samo way: afh' r 
which put ln the sub beatls. and if you ha'l'e nut 
broken a square of giBSS it. will be finished. Thl14 
seems a loug e xplanation for u little Job which 1 
could explain to you pl'rsona.lly In a (o\v minut t-.-. 
and even now I have had to omit ee\'ernl little 
wrinkles which I would htwo llked to mt'ntlon. 
But if you will read this carefully before you ,.fl\rt 
you cannot full to succeed. if not 11t tbo tlrst attempt. 
for certain 11t t.ho second.-E. D. 

CompoaltloD for aJ.l1Jur Pearl. et' -
.Al't'XlOVS. -:3enlln~e-wn.x dissolved in m cl hyftn ed 
spirit. of wine will l'Cry well answer rour pur­
pose. Put. into a strong gllliS-s topoered botUu ae 
much sealing-wax M the spirit will dissolve, and 
add t.o excess. 10 as to get a 81\turnted aolullon; do 
not put tho s topper In unlll the solution le nu•de. 
U you place the botUo in a basin of hot wnter moro 
wax will be dlssolnd. Always wipe otr Inside of 
neck with a rag and fresh spirit any solution that 
n.>ruains nfter pouring, before pulling stopprr In. 
'l'bl'n pnlnt lu nU lines in lhl.l pearl. or Ivory, or 
metal (for it ans wers nlso Cor any m etal) wltb a 
brush, until quite fnll. When dry, rub onr with a 
bit of cuttle-fish bono till the hllrd wax Is love! with 
the surfllce1 and polish tho pearl or ivory If scratched. 
and bumil!n with an ll)(uto burnlsbcr . 'l' hen spirit 
off a.sln lo'rench polishing. If tho engraving 14 on 
met.u.l, warm the metal 0\'er n lamp a.s the wax 
dries, and le&l'e t.o cool: when colt!. level down wlth 
crocus and oil on a cork: pod or with n. pleco of oily 
charcoal, and tlnish wltb crocus on a felt pad : rub 
bright. with a plf'Ce of clean butrleatber ond whiting. 
J'or colollted Oiling, u.e red., blue, ~n. or other 

• 
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l'tRiing-wax. accotdinc to NCtuiremeDta. Oe& ... 
be .. r.-J. w. H. 

TurbiJle to clrl•• ~-T.IL~0~~=;~ - A on\."-man-power Tbirl mere water n 
a bout .£3 3s., wlll drive :rour small dynamo to 
up threeS c. p. lampe. Tbll coWd be adapted 
clrh·en from the wate-r IUpp)J of your house 
i:t cons tant: but you would b&?e to mue 
urrangements with the water company JOWl • 
could use their water for such a purpoee.. &o 
Bail~)· & Co.. Sal!ord, Man cheater, respec:tina lm'­
bine.- G. E. B. 

PlatiJlum PiD.-W. H . H . (Hwdder-41fd4).-Tr7 
" '· Bowker &. Co., electricians, Henry St..A Budden­
fteld. or ~essra. Sunderland. Halifax vld Roed. 
Hudder..~eld. ond ask: them to oblige :rou wlt.b a 
bit of No. 18 or No. 20 platinum wire. telling them 
wh:u. you want i~ for. 1t ma:r ooet you 6d. A pia 
of platinum is best. but you may use German lfiYV 
o.s a makeshift\ or tolder a fragment ot platloQJD • 
coil to a brou pm. -G. E. B. 

CopytJ:ac Apparatus.-C. W. <A irdrie) aeb for 
a pract lc&l opinlon of t.be .. EcUpae ' ' copYing 
apparatus. I ha\'e made a personal trial of [L lD. 
the intereeta of C. W. and other readers of W oar, 
and am thu.sl'n&bled to &ive the followinlr deecrlp­
tlon of ft : - FireUy, on any fairly ROOd liard·afHd 
l)Uper write or dr&w, with the ini eupplled. any 
reqolred matter or su~eot. Secondly, damp with 
a eponge any one of the e1% graphs (supplied with 
the machine), a.nd lay :rour origmal down upon it 
\\' Jth a sUght. pressure. jWit. eudldent to expel the 
a.ir oncl to ensure contact. Let n rest Lhirt:r eeoond&. 
Gently nlise one corner and peel off the orilrinal. 
Thirdly. hn,·ing sp~ad the printing ink tsupplled) 
on the slab. roll it e\'enly unW the roller (supplied) 
is en~nly charged : roll up the ~ph till it ts qulSe 
bla~k ll.lld clear. This requires no prevlou.s u ­
perh.•nce. Then lay a sheet of any paper you like 
clown on it an~ntly press ft either Vthb your 
ftngers, your 1, or the rubber (soppUed). 
Pre!sure enoug to secure . lntimate contact la 
surHcient, no force belng necessary or advie&ble. 
'fbo drst proof u not the best: a.s the job ~ets e-venl7 
chu~ed it prints better and better. Cop1ee of~ 
" ' ritlng can be thu.s transferred a.nd reproduoed. 
Each graph will gfT"e elx perrect originala.=he 
onlv cost 1s. each for renewals. .After an 
is done \vltb, wipe it otr 'IT'ilh the solution (enp ecU 
for thirty eeconda: the negati'l'e is destroy~ aad 
in a fe'IT' minutes the f.rapb is ~ ready far 
another ori~ It des red origin writu!n with 
the specill.l Ink. 'rlll last. any length o time. and 10 
down a.s well a.s if quite fresh, large numbers can 
be printed from one traosrer if required. The 1nlt 
for printing ts black, and can only be distingu,isbed 
from " ·riling ink used with the ordinary pen h7 an 
expert. Ferns, le8\'es, gn.ssea, etc., can be copled 
direct by roiLing them up with the ink. and bel.na 
printed in oil, tliey can be readily transferred from • 
paper to mirrors, siJ"", calico. wood. etc., for deeor­
nth·e purposes. It is claimed that no special pen. 
no specitll paper, no stencU1, or wet parcbmellt. 
shceLs. no aniline dye or oroinary paph. and no 
preparation. are required. In one mmute after the. 
orh,oinal is dry a proof can be obtained, and t.be r&­
quWte copies can be gone on " ' ilh at once: The 
prices are 115 follows: oclll. '1'0. 6i in. by ~ in., lD ~ 
CODlp)ete. mtb a.ll requisites, and aix grap':"". 
~ 108.. ; quarto, 9l In. byllt in., £2; foo18cap, lOin.IJL 
by 1.5 ln., £t5s. i. brief, U. In. bylS in., £9 l Oa. t.Ul 
by 22 in., t3; Jllessrs. Ford ham .t SmJth, Helmet 
llulldin~"!!. Wormwood Street, E .C., are the sole 
proprietors.-J. W . H. 

tok for Graph.-CENTUVORAPR. - For bl&clt 
Ink Cor graph cwhfoh Is protected by patent) I 
should recommend rou t.o \nite to the makers or 
the "Eclipse .. copying apparatWI. Messrs. Ford ham 
nod Smith, Helmet Bulldin~ Wormwood Street. 
KC. csee also abo,·e reply to O.W. (.d.irdrie). The 
"Jo;eli!lS<'" gives a VCl'J lii.J'I1! number ot ooplee 1D 
black • • •et hfiLck. ink.-J. W. H. 

Cellnlold.-J. B. H. (Barnu).-I cannot ldn 
J"OU partil:t.lars or the manufacture or cellnlOld. 
\\'hieh, in nny en~. you could no' make yonreelt 
without a ,-~ry large expenditure and skilled aaafat.­
am•e. If r ou '•nnt some, your best. plan will be to 
wl'it~ to tho BriUeh Xylonito Company, Wt H.lah. 
Stre<'t. Ilomerton. Tboy sell it at u. per lo. and 
u)lwards.~D. D. 

l!rlaU Cart.-A. 0 . IMancAuter).- Inetrnctlona 
uud tl,·:ii;:ns ha\'o apJ)f'ared in No. 30.. Vol. I . ,. of 
\\' nt:~«. wWeh cnn stiU be procured from the 
nullli~hers. The general height of a ma.U cart la 
2 tt. ti in., rueaaurlng Crom the ground to the top 
raiL-W. P. 

E.Dpae GoverDor. - J . ?tL P.- J . M. P.'s expert. 
<'nee would seem to show th11t. in mt desire to be 
on tbc sure elde.l ba\'o recomrnendOd. a goyeraor 
rather larger than waa quite necessary. Stlll, it the 
throttle 'l'o.lvo should slick at all. the l~er aiM 
would. of course, ha,·e the advan~ I am trlad 
J . l\1. P. lll\s given the result ot his experiment. 
and should Uke to know bow be esUmated t.lae 
\'ariution in speed permitted by his governor, trJ­
lng it with work ful on, and then euddenly tbroelwn 
otr, as when drivlng band comes o1f 1l.J-whe .- • 
:Io' . A. liL · 

Viol.l.n Baa Bar.- M. H. T. (BirmiJ~QAt.Hft).- • 
The correspondent you name did not di.ICloee the 
nature or lils "dieco•err.· so therefore I am uoable 
to give any lnformatJon regarding it.~B. 

Bicycle ••'ken.- E. G. (SIIelfdci).- Tbe ~ .. 
log n.re a few of what. are (lel)el"&lly oooaideud &M 
best blcrole ma.kent, topther wUh t.laelr ecJd•• K l 
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-1 hnnll\•r &: C'n .• J.lmltl'd: works- DCf'!'ton, Notting­
ham: " ' ' l'"t - J:!. llolbtlm \l:uluct, Lonolon : H ndbre 
k l 'u , Li111lttod : works- C'o,·cntry : 23. Holborn 
Yuuhh·t. Wndon : 8t ~nlrl" BrN., t-it. John's W orks. 
t'••n>ntl1·: :!1, Htllhorn YIAduC't . London: Co\"entry 
)1;1\·hlni:<t~· l 'OnlJlQIIY, Lirnlted ; works -Co\"entry ; 
J ,\ tmcl lfi. Jloloom \'itutnct, London. 'l' here a re 
atlu.•r rn:.tk••n< uettrlr, iC not quite. eqtull to some o r 
tlw J •re··~tll lllf, but most. probAblr 1 bcse will be 
amlld·•nt for YtlUr PU1110t'e· llun·e beard it orten 
J'Cilll\rkl?il thnt us ~-ards design of machine, the 
JtNI tlf tht' linntt lu•re mentioned canno' be sur­
l'o-t~..-.t. liMt J•mhubly these tlmla will have e ither 
deo1>(•1t or ~\·nt~ln :Shei'Held.-P. B. H. 

VloUD HGJctn•.-n . • T. C. (lkJ>Ijordl.-Pnpers on 
this eub,.icct urc In tbe Editor's possession, aud only 
wult thtoir turn for luertJon.-B. 

Detcct!Ye Camera.-YH : the lens Is qnite 
~u l t a bl,• t tlr mo,:lc htntern. ln :rour case the plates 
anh:hl be t'O\'ert'd on the bft<'k with ruby paper­
J:UIIIIIIl'd on-and set one behind the o ther In the 
t·umcr.l : the ~~ltlCr to be folde<l Ol"cr the ed&e of the 
plttte nbomt t 1e el~thth of an Inch; a piece of card 
projet:tln.: a little &bo\·e tb" plates placed be tween 
eaeh. 111111 nkkoo an the top edre with one cut. 
for t'll<'h plnte 1. ~ 3. .a. and so on. The apparatus 
may be end~~ In a light. bftg, with a alee\"e 
C:Ontraetcd \\hh c.'Wtic at. tWO points , throu~th 
·which the band t'Otdd be thn11~ to change the 
t'Xpoted pltu• from the front to the back: The 
nlckt on tbe ed~ of the cardt~. which can be easily 
fel t with lhe- linger tip, Indicate which plate is 
ue.d. tht' card and l'latc being elmplr llttcd t01(et her 
from front to b.u·k after exposure. ..!. spring: at 
the bll\•k lt rt'Qulred to keep the plates pushed 
ftlrward to l't').1 .. tt'r. a thin 1•re<'O of wood di \' ldlng 
tht' t'XJ'(t•t'd Vhth.•a from the unexposed ones. 
'When tbls la n.••u:hed. it la known that. proTidlng 
t l.e JIUth'>! luJ\' C ~~n n:moTed In rotation, a ll hM·e 
\.o~·eu u~d. Thc.o numbt'r of plates 16 onJr limited 
by lh~ C'.lJl:Witr ot the eantea·a: a tew or many 
cun b~· " ·orkcd with t'QWll incllhr.-D. 

Mhcla& llateriAla for and Glue for Por­
cclnla.-t:. J. ('. • Kitrn'~t C'rou).-I am nnnblc to 
"''' i..- u h> tbo eXAC't flrtlportlona ot Chin" cll\f 
a ncl \ ·uml#h atton,•. l btolle\'c they l'arf in the 
h:twLt of dltf',•f\•nt mnke-ra and for ditrcrent. pur­
Pt•~·jl, In Jo:n.:IJ.•h pon.oelaln rather a largo pro­
J•ortlon of t'l&lelu'-'<1 bOnt'tl is al10 uted. 'Iho wblte 
tclll7.t' (t'r Euglifh Jll)tCf'Jaln la Sllld to be t felspar 
a nit : lt'aJ. t 'or 1 he JUtrdeor kinds. felspar only 
or teleJoar And a llttle ""'psum are used : aud for 
the toiter. l!Ontethlug lli.:o hnlf lead. llucb hM 
bt't'n wrlttt•n about china. and cblna-mnldng, bu~ 
1 am not ahlt' to giTe the title of a book eucb as 
1!:. J. C. 1\.'qUi~. 

Truck CoupUnc.-H. J . B. (Clrtnrrntr). -A 
Ttrr l:trJ.~ n1uuoor of automatlo trul•k rourlera 
ha\'c \xo.·n J'ftlt•JIIl?il, and I ahoold ac\\' i:<t• you bc'fare 
takln): nny •to:ps lnl"Olt>ing ex~n.;" tu <~<·arch 1 he 
Jllttl•nt 1'\''-"'r,l:t .1nd uH urc rouradf tb:tt you ure not 
unti<'IJ'tltl'<l in rour in,·entlon. Pro\·i.-ion Is u1.1de 
IIJ mott to ob,·l:ah• ntton paulng bt'tweeu tht' truckt. 
::\ot kuowin.: tJ1t' cbun1~ tl'r of rour deal-.'11 1 cannot 
a•h·lsl! rou on thl6 110int . 1 do not think an7 of 
flH'I'C l'Ontrit"llne<•iJ nre e:rt,•n•h·cJr Ult'd. If. bow­
~,·er, :rou wLth 10 brln.: ,·our hwenllon out, the beat. 
t'ou~ b to t:tot tht' authorit ies of aome important. 
ruilwur to ~\'t' Ttlll J-lt'rtnle!llon to make 4 trial of it. 
iu t'Ount-..·tion wltb tbt'lr roUin1: atoek. when, If ~r­
ftocllr I!U<.'ffltCul~&nd shuple, rou mny tlnd capitalis ts 
tn ta.-e it UJ\ If you tt'llll a tket<'h 1 mar hC' 11 blc.o 
to t-1\'C~ ftlll an u1•lnlon as to the probu~·ll i tr ot 
1>11('\'l'#io.-.lo'. l '. 

lletal for VlllYee. - .\t.talol£.- X c.oithl•r !fUn 
111 \'tlll nor t'.lft lrNt would he '""IT dunth:t•. ll :m- ~ 
tmnl't4' brouze or dtolta metal would be Car >'Uflt.'r ior. 
Hut roa tbould alAte what ron want tht· ,-;~h ,., tor 
wh~n onlel'ln~:. ~\lie each ailoy Is nt:Lde 1D 
·nanout ~,t,-..-J. 

.Metal Wo'l'k Black.-T. II. (BorougA, S.E.).­
\ ~'! Judson'& urt lst,· blnek.- J . 

Steel IAmtam. - W. \\'. ( To,.qualt)· - Bnlte!'­
"''rth S: l 'o , lt.u't'b St~t. Brk tol , aellsteelaheeta 
lr'\un which r ou ~.1n cut :rour striJ)II.~J. 

Comeat for ftmac Iron ID Woo4 whlcla wfll 
r esist Water.- l>. tl. tSmall Ho:crth) wishes to 
rlx wire uuils tlr111ly in holes borcu In wood with a 
wut\•rpl'\.-.ot <'~IIWnt. I do not know that be could 
h t\\'1.' uuy1hh1~ h\'ltcr thun halt red and half wblte 
},•:ad I lu.um•,l ns fnr M Dt.'Ct.'So'IU')' with boUed oU; or 
Le 1111::111 t rr llry white lend mixed wltb gold al.ze 
lo u l'-1>-1~; or a~.:uin , indlarubbcr heated till ft 
lnltlk~s nnd bt't'o1ucs \'bcl.t. mixed "'' ith half Ita 
w,•1.:ht ot 1'\.' ll lcuu, llllll o.littlo po\vdered wbJting 
or lime.-::=. \\", . 

Pulptng Papcr.- H .\RnY.-As it Is presumed 
thnt ,llAkKY clues not propose to set up regular 
)mlpmo: npJlRI'.ltu~. bole ad,·ilied to soak his &craps 
of PllPC"r fo r se\·cral durs and then to pound them 
In a mort!lr. llolliug Cor a '"hUe before pounding 
w ill fudhtate tMe pulping. It In pounding it a 
found llt'l'CE!<nn· to add so m uch water as wUI make 
llw pulp loo tbln, anr superftuous moisture ma7 
a!t\·rwnrd::~ bt eusllr squeezed out.-S. \V. 

Gunrlls for Electric LllDl$111.- W. R .P.(Kenti.th 
Totru •.-.\re lnmps are en <.'losoo in a wire nelti.Dg 
to l'rotec~ 1 he li.a.:hL and the Klaas globe from ac­
<'icleiiH\1 UlJury br birds t1yil\l{ &ftiinst the lJ«bt 
or . ulo-r:tn\'c3 thrown at the light. The netting 
nl!'o Jll'\.lt..'<.'U persons llDd pl'Oporty from injur7 
cuu •,·t.l by fnlling pieees of glasa ln the event. of 
r n1•ture to the glnas globe. Largo lne&Ddeeoeu' 
ll\lll JlS are also .Umllar)J' protected, ror the atme 
reaaon.-G. & B. 

• • • 
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SHOP, ETC. 

Remov1n~t Dlllcoloratlons from Wbtte 
Marble.- H. X. E. (L ondon).- Ma ke n s t rong solu­
tion of .American potash, stir i n powdererl whit ing 
so ru1 to form a paste, and pain' the m ixture O\'er 
the m ar ble. It washed olf in a Cew minutes it 
w ill brill(! mth i t ord[nnry discolorntions. but 
deeper sLams may require tbat the m ixture should 
r emain on for se\'ernl hours. It should not. remain 
on lonA"cr than is n ecessar,·. as the cnus tic potAsh 
hM n tendency to iniure the surface of t he m arble. 
Tha t. pow b should be used which Is bought as 
a some what. moist. powder, no t tbllt which is bought 
in hard lumps. T here are romc s tolns. su ch 1\.S 

those said to be caused by the u rine of dogs. e tc., 
which resist Ill I effo r ts to remo" e them.- ll. ~l. 

Paquelln I,amp.- Ns:o.- ln V ol. I .. No. 32, page 
505. will be found the fi rst. mention of the PaqueUn 
blow la mp : there i" a sketch of it w ith direction 
tor use: and in Vol. n .. No. Si . p tlge i8. there la 
a m ore de tailed acconn t.. g hing sectional drawings 
and full pur1icula.r$ ot Its cons tn 1c tion .- R . A. 

Wooden Bonae.- P. I . (u({!onstone).-I do not 
th ink you will be able to bu1ld youl'tt'lt a house 
of the s lzo you no.me for much under £40, especially 
as you wunt it to lllSt ten y ears. Before deciding 
what ma terial you w ill co ,·er it with. I should 
adnse r ou to ~all at the Paten' " "ire-wovt' Watrr­
prooC J(OOftng Co., Limited, lo:!, Queen Vic toriiL 
Street. London. E .C .• and I have no doub~ tht'v 
will JO\'e sou some use ful Information. l t is claimei:l 
Cor tbia material tha t lt. resists s un, and Is not one 
quarter eo heavy as gnh'nnised irou, both of which 
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Wooden Houe : Dellgu and Plan. 

are I'J'e&t considerations in fOllr ClUJe. As regards 
ronstrucUon, wbate\'er COt"ering yon use. I should 
not be persuaded to nee anr timber under the scant­
linp given below :-

Rl~.. .. H in. br ; ill. 
Rafters • . • • 2l , , 4 .. 
Plates . . .. .. ' .. 3 .. 
Poe&;s (door and corner) .J ,. 3 .. 
Upnghts .. .. 2 .. .t .. 
Sllle .. .. •. 4 .. 3 .. 
Rl.eepers • • . . 6 .. 4 .. 
Piles, it necessar:r . . 6 ,. tl .. 

Il pcltslble, bed the sleepers on concrete or brick 
foundations, keeping the t\oor of how;c at lea!t 12 in. 
above the ground. I send sou & little s~etcb of 
one of the above Company's houses, s howing the 
material used both for roof and sldea. 1 am glad 
fOU are pleased with WORK. and hope you will 
show your appreciation b7 trying to circulate it 
in 70or new liome.-E. D. , 

V.- BBD:r .ACICSOWLEDGllDT&. 
Qu•don• bue ~ ftCC'iYtcl f rom the tollow1n~ mrruJ'('n· 

dtDII, ud uawenonly •-lt ... c:e lA Sanr, u pon wb1cb I here 
I• !(Hat ~·ra:-.liiCilOPBOYI ; R. P. <·" ' o•dl ; NIUIO: 
JP J . 0. CllrUI40: 8CULPTUa; MI1SICUS; Bo JLXT O:ca; C. W, 
( Ki~IU1l): &. P. cB~I i. C. H. t B'-.t~a71: w. B . 8. 
ter>dl; A. K. ~): W. a.. T. (St>odA Hlld:Ntf); W . l t. S. 
l~tn;an)i_.t..&c~ W'l ; w. ll. tlnu~tddi: J. S. t~· 
f twti.J ; J. r . (lV.,_..__.H w. 8. (l,_uA): J . 0. w. ,£q,.. 
4oa. .V.) ; D. & (A...,._) ; 0. P. L. IBrwd./grd) ; A. R. tS. 
oD!Ibli'lll ; J . I. W . t•-~Wl: Tnu : R. L lJ . (.VorfA lt'ol#-"1' 
Jt. A. D. (hfiU B Ull : G. D. P . (4~); 1'. J . D. ()'or.l:•! 
T. G. (Loll .... & tr.): A. to. (w..fn_ N.): B. t.AIIft'C): A. J . w: 
t&.al i.. P. H. (LM!dn_ 4..&.) • W, M. (OidAallll l J . B. l&otd~ 
loul; u. R. t./.ftdoe) ; T. P . t'w'ooltriell ; C Ot' lfTitl MAY ; A. R. 
(,V~ I J • .&. 8. (l)er.r..); UaCIUT ; R. A. C. ( IAttffooo, E. C. I : 
P. C. (U,___) ; T. B. <~.•"- tr.) : G. P. w, ,..,_.,_g._) · 
G. B. (Leoo ... ._11. 111".): 8 . J . t&HtA n ·a.!u) . J . T. tUwU) : 1'. J: 
tl~li 0. T . IL .,., • .,.,;A.. Q. A. cSaact AUt; l:- U. (la.'fa,_ 
- ) ;D. a. (01•1f•wl: ~. T. t~o~ ; If . G. t&o......_f'rftttJ • 
'Paunca 8l.ACXDlT¥ : D I Cit 1 J. L. CM•I:AeottT): J . n. D.; 
P. 8. t~•·•-1 ; T'a4ll=~ 8. v-.1~1: I'IPAa ; TIUI'OIJ ; 
P. 0.\o.rtfV) ~· B. ( • ColriTUT RIUD&&; G. H . 
(~): w. T. B . «U); T . I:L (lt' .. d-1Al ; w. n. 0. 
CLI-cfl 1Y) i J . L=:::-1; )JIDBX : PAr.ll~aa; VUI!'O& OYoLa?! 1 J . IL t il) : J . 8. B. Cl"lal .. 1"1) • JL ¥. 'J', 
tr•& & A. a. (r(m•-.&rJaa.:..ur-'•ui ' 
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"WORK" EXHffilTIOI. 
ObW-91). 

For ClM!Iflcntion, PrlzeLiat., de., see"WOB 
No. iO. 

IlfPORTANT PRIZE CoMPETlTJON IX Oo:QJIIO'fla 
WJTII TJl~ ADO\-E ·N.ol&O EXUlBITrON. 

The PubUsh ers of WORK have much pleastue la 
otrcrlnt; tht' following Prizes Cor I>esigna tor 0.. 
:Medal and Certificate of Merit. tD be awarded tD 
S uccessful Jo: xbJbitors in the various Grou,. aDd 
Cln!!e~ a.'t set forth in page 290 (No. iO) of w. 
:\lugazmc :-

For Dt:!l ign for Me4al. 
FIRST PRIZE • • • • •rwo Gulneu. 
~Eco:so Pruz& • • • One Gul:Dea. 
THIRD PRIZE • , • • Half-a-Guinea. 

For Ikar'gn for CertijfcaU. 
Ft~ PRIZE • • • • Two Gulneaa. 
~F.~I):SD PHlZE • • • One Guinea. 
'l JU IC D Ptuu; .. • : • Halt-a-Guinea. 

1t auy Competitors wish to snbmit. a Model 1n 
Clny. Pioster. Wtu, etc., as a Design for :Medal m. 
ateud oi u Drawing, the7 are at liberty to do so. . • 

Competitors ehonld send In Drawi11p or Mod.ell 
not 1:11 e r than :Septem her 30.1890, addressed. carria&'e 
(or ~tuge) paid, to 

~ESSRS. C.!SSELL & COMPANY, Lrx.lnD. 
LA BEJJ,E SAOV.lGK, 

Pri: e Competitio1L L UDOATE BILL. 
M t:Jn/ (or ('crti}ioate. a.t Lom>aN, E.C. 

t ltc <:au mav ~-I 

A :\lotto mus t. be a.ftbed to each Dra~ ..a 
the na me nnd address of the sender encl 1n • 
S<'aled en,·elope bearing the aaJPU motto, whlcla 
w ust be trnnsmlttl.'d by · poe~ under cover, to die 
~dJtor of WoR~. 

• 
The Drawln::-s sent In Competition wtJJ be nb­

mitted to three competent judges. who wiU aelea& 
those that are ronsidered moat worthr of prbea. 

The Prize Drawings wfU become the ~~:J~ 
Of )Jcssrs. CASSELL & COIIPANY, Limited, w 
re turn all 1Jt•s1gus made by unaucoeaatnl~1r_mJIII tors to their J'CSpcctive owners c:arriage 11 

The .-\words, with the names and addre•ea fll 
I be succen ful competitors. wW be annOGDced • 
\\'o ru. In due course. 

lo"or further particulars. all intending com~~e-WGN 
should upplr to the ~cretArT, '"WoRE" ExblhL 
t lou, CASSELL & C ollP.lNY, lJmJted, as above. 

WORK 
u ptd>lbh4 411 TA Btll• SlnrTept. l.fl49tll4 Ulll, Z..l-. tl 
V l''t'/.,("1 n't F)l 11 ttftlt6d<t)f ltlnnrtHji. O Hlf l.loOilld 0. oiJ(aiaa•lf 2 #­
V fi rrt throo11loout ''" C:t11/td A Uftld .,.. ""l'ridiJ• fll CA• ,..... 

TF.RliS OP SUOSCRlPTJOlf. 
s mo nlh,, free 111 poat •• •• .. la.ll. 
" m not hi, .. • • •• • • la.. IlL 

1: 010 DC h l , .. •• • • •• 11. k 
r ot til l Or.J~r• M r l\ft Omr e Ordert ra1elrleu tlla ,Oaa Ill 

r ut I Oil: e-t, Lou.Jon, to I:AU ILI. ud 0\IMPAXI', Llwl&eiL 

Ta" XS 1'0 11. TB a ISI'II:I\TIO:C OJ' ADYIITIIIUIC:h. Ill U. 
W.~t iUitLI' IUCI. .l a. .. 

Clot Pu:e • • - - • • • - Jt o I 
lla tr I'll!«' • - - - • • • • I 10 t 
~uarter,....e • • • - • • • • I.U t 
};urh t b o f a Plt'f' - • • - • • 1 11 I 
0D~I1htlll h Of a Pate • • • • • • 1 I I 
Ju Column. rcr lucb • • • • I 1t I 

Small J)rtJ'&Id .ld <'trdiVIItDb, eacb u S ltcualloM W •' ' 
and l:.xcbaDI!t'· Twca 1r Worde or le'•· Oae tibllliD« .... a. 
l't' DD1 rer W ord t'Ura If OYf'r Twtnl)·. ALL ~!!!'.!..!'~ 
I IH'IIIfD~ In Sale aud Exdlan tru o..taZDII are -•- -
blulllD.r J'tr Lloe lat't~ng 8llfbl word.al. 

}'r'""iftftll I'Ot ltiOW .. or a enfM of fe 11 7 .. 
.,.,_...,~ 

•• • Adnr11tdtlen~ aboald '"d' tile oatef(>CIII m 
d as • in aoi l'aaca o.t the 4aU ot "-

SALE AND EXCHANG& 
Tools. Toola, Toola.- Tbe c.bupest house m ... 

t r.adc for £nc1WIIl.Dd American to0lsisi..vi'IT'S.'97· ~J 
Road, London, E. Send SL\JDP for redaad price fiK- L6 • 

Fretwork, cantac and BepoD ..... W.r!E­
C.u loguc o( all rcqoosic.,cs, .,_ illusuauoos, 6d. tadi­
JiAJtOitR Baos., Sculc, Yorka. 113 8 

Victor C)'1:1e Co., Grimsby, Rll M&Jl Cart W\eds. ( 14 • 

Paper Letten. Jlubber Sta•pe, ete.- Acm• 
m ould a ppl1 fa¥ gmplcs (Crce).- WU . .LCO:t BIIOTHI lo 
•7, , Hlac.kfn:us ROild. 'Loadon. S.E. · 1•5 

Snlendtd Saftl~ Btqole fat dispMa.l ; ~ -;i 
pufcct coo d1U011; thu JCU s malrc; ball beariiiiS • 
pnu beautifully plated. Mast all: cash wanted. 
fail to Jtive u11ifattion. Sacrifice for /,6 t

1
o . ~ 

bu)~r. Rare barz;Wl.-l.'vCUST, 34, HillS... pa;as:. 
~-too Frentook (~lity). 100 

Rcpoo.-!. 100 S'te ~nc:ils. (all full ~ )00 

4 00 Steools, SIIIO Shield& ctc. ~ pac~. u. ~ 
1ors' Stenol .. 6o ~ abceu. a. 6d. All ~..,e ~ 
scat frcc.- F. tAUI.TH.u». 1:ernce Rd.,~ 

Graatlfathar Clook.-Worb; no -i 
nceec -.i&hts. Brass face ; wr 1oiq onler, ~If'"'• 
..S. Gold.bawk .Ro.d. L: r "-. W • 
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Work-Scrlombor G. 1800.] A DVER1/.\'R.JIRN1'S. 

A WONDERFUL MEDI.CINE. Ar.· 11111\t'l ' .Ill V thhllilt• ··l "''"' \\tlrlh 11 <illlncn n Tlox for nlltoua and 
N•·11 1111·· ''"''""'' ,, Mtdt n:. \Vino I nntl l'.•ln In thes !'\tomnch, Sick 
I 1.-.hlm·lw, c :i•l•lin."o.~ . Fuhw:-·1 :Ill• I Swrlll111t nftur Mr,,l,, lllnlnr'll And 
l>~om:.ino•,o;, \ '<•14 1 l 'lull, , 1·1w.hln~-:t~ uf ll ,..nt , Lou o f Aprwtltc, Short• 

III':O.'i ol( ' '"''''"· ( ... :.tl\'t'lll''oS, So'III'Y)' " "'' 1\lotohrll on lho Skin, Disturbed 
:-;t•·•·p. n11tl nil N•·n ••nt•l '""' Tn•mltli111! :-,,,nsatlona, &c. t'tc. Tho Oral 
''":·•· '"" 1:i,··· n ·lil'l 111 twt•lll)' lllhlllh'll. Thl11 Ill no fiction, for thry 

" ·'"' '"'"'' 11 111 l:••llllllo":" •·n ···~. J•:v,•ry :mll'crcr la rl\rnc~tly Invited to 
11 y "'"' 11,,, ,,, t ho•sc· I 'ilh, '""' th••y w1ll he ncknowlctlgcd to IJo 

W o1·th a, Gui11ea, a, Box . 
FOR 1· 1-:1\li\I.F'\ Ttii:S I•: 1'11.1..._ :\RE 

"A priccl cRs l.Joou, n. Lt·on.snre n"'lOl'O thn.n wt' :tl t.h; t.llc l •aniH itc' t' of p:1.in, tho key to health." 
1111'"' 1111' 1-':\C 'TS ll•,tihC'II t:•llll11111.1lly loy 111\'IIIJI('r' u( nil d . t'"'·, Ill ''"'11'1)', :11hl 11111' 111 1111' lo1" l 1!11.11.1111<'1' ·, hi lht• IH'rVIIII'\ 111111 dl'lliJitntccl (11, 

J lllt} J~'()J/A ;ll'S .l:)IJJJ.~::) Juuw f h l ' I At l'!fl'sl Sa It ' 
-iJI 1111' ll "oJ•/d. 

oj' UII!J 
I 

J 

• 

I 
I 
I 
1 

I 
I 
I 

-

... 

lll•l,f' IIAM, St. llo•h·n'l, l.~tiii'.I,JuH·, 111 Jt,,,, .. , 1 . .. ~, ol ·'"" .•·•. ot•l. ,.,,,h. ~.,tol hv .• 11 ll1111:1!i't:1 llllll l'ntcnt ~fedlolne 
llt•.drt "' P\'c'r-ywlu•t'f'. ~\'.11 ,.,,. 11:,,·, 11·'"'' , ,,,. ,., , , , , ,. ,,,, , , 1, '' /•', . , 

-----------------------------------------------------------------------------------------

\V10l1 Tlr~I'Krl . 

J'rh~•· tht. 

.Jr' () ll .A 1l/A '/'I~ IJ J( 8 
THE MOST PROFIT An LE AND 

() I •' I; () '/' 11 
FASCI ~A TING OF All 

A JV /) .Al.~JJ .AGJES • 
HUME PASTIMES. EASILY LEARNT. 

J n . S l\fN N I<: H. &: Oo. "·"'i11~: n l.••"'''''' ' , .,, ,.,,,., .. ,,,;,,, ..... •''''''" ': th. ·11 , .,,,.,..,, . st.o..J.-, 111ol11.1i11,: 260J..OOO FRETWORK 
• J>J\'t"l'h!HNS n11•l IOO,OOOil.. ••I :O.·•I~ol '"" ' llu···· l'h· I•'H I•:'I'WQl) Jl . '• 11•·••. :;,, : l.llUO 01'1JIIt1 o!' .&rR.hlTSAWS, Ilc•illu 

oninHltrn •'•l'tnntH\' •'f ' l"\lfti .S, tll tl Fl r ...... ,'\ .·, th , , ,,..-,,.tltlhht~•·nt•• uct.•tluu '"'''""'' '' "'''''''' ' nt '''" " · 
-&,600 1". Boo lee of Frot.worlc Pc~t.t.oa· tut, ..... h , ••111.11111111! T .. ,., ... 1 . .. •:•• :-1 .. ·•·1• , 1 ...... ,11111ll1• lul~o•,:t.lt•lorol, none or which woulll be sold 

recall n1 f, " 1lo,111 ,1, , nu.lul.\11\' 111 1•1. llthl ~ ·I ,. "h: nl"' 
1 ,~00 ~-. Cht. nook• of #a·otwoa·J~ Pl\tt o a·m,, ......... inion: T\\o'lll\' :--1 ..... , •• "I'"· ' I I ill., ··I lh' \\ ····-i~:n•, IIHIIIY or which wonld lllll\il 

"
1 ~~t. ~ ... 1'· ., "r"' "'"'"·· £37 5 tu Value, will bo GIVEN AWAY. 

Am llf'"IH' ''""'''11"'''" ,.,.~,Jrtiulr: ·'"" "'''''h ' '' ,tro"''t:u·, '"''" \ 'nt.ll••.t~th' '' tll I•·· l'•r·.,~ue.•,t w•th ...... ,,, tlw ,tlh,,.,. '"· I ~''""~· 'r ho"e nr,torlngso~~~t. worth 
\\llll,.l f"hl n J"', fhl_ n ..... ~. 

All AllO\VI~OOO or 10 JlOr Con f;. ,·, (.\ •, (< \\ill I .. • ... ... , ........ n nti \rol .... 1.·· ·· I··· \\', •. •• 1. '•lll.oll ....... ,, ,Saw 111<l•ll'•. Rlhl llr~l.,;tll, nmounlin" 
, ,, "'"'·· ""'' ll\ l)Ot• Cont. Ill\ '"'-'''t"t nul muUntt ... ,, .. , ...... ,"I''' ·"'''· Nttll(. /"hi\ ' · ·"'· , ..... ,,· ... '''··! ·•l'th· ,,. r , ..,,,.IJ ... ,. ,,},,,,,~, 

N .H . - A H l 'l'tl•~Nil ll l O I'I'OH.'PllNI'I'Y 1 •'0 1 ~ III ·~< HNNl~H.S. 

( 'ollu/•l<'ft' l•' t•t•llt••ll'k l lu fJII, ' "'"!''"'"" ' ' "''" Sto•o•ll·t.tm•, httl\ ,.,,.111 "·'"'• ''"'· l• tl··, "''"" l'' "i!"'l" "" '11llidrnt PlnnC'CI \Vo>nd llntl 
" · " ·"""•··· ·'· ''" F ..... , •• , 1. t . ' , , , ,.,.,,;, ··•ll•• u , ,.; 11. " ,," '" ·'" " ·"""·· .• 11.1 n ...... ""'· ,, 111 ,., .... , · ' ,. 11 u 1 ,. 1 ... w11" ... ,~:h ,et. ,.,,., ft'I!O 
lotr :1'· t•l. llulht ' ''" l'.,,l, " · n.l . ·'"'' "· ·~I .. I""',,.,.. 1•11. " "' •l"·'""' ·' ' " '"•'• lt•l:ou•••l F~o '" ·~··1, ''· ·~ • . I'"'' .. .. ,., "· C••l. t !llt. '"'"'• ,Jiuo, 3'·; 
I"'''L h ,.,.., 1' \t.l. 

N J• . w 01\ '1' i\ LOCl u F.S .. r Ill ... luur•, l l.o.it:th, w ..... t • • , ..... ~-.. ' •• •• "ith I• -· l lln ··h ,.; .• , .. ..... . lull 111'•1 I lh I;,,., ,,., Ftrl-. llllliiR, l'oolilhlna. 
nth I V •' rtn,lu u ~:. J•r..-.• .. . t.. J ~"I h ("t-. .-I • \ f ,., 1111•''' St • ft-. •t" t' f ·, .·t :••·• • ,(· 1•. • •: '' ~ I•! N 'l' Cll t 1\ '1'1 :-; ·••1.'h ~"·' · J, f ,,,, • ··.: " ' : ,, .' HJ n /u I •'/ IJ;si.J,; ns, C lt1l• 

.JIIJ, r,,, c ,,,,'t, ;/, 't .,,,,,; • • tit• "·'·'"· ,.,/l'n • •. , ,,, ..... ,.. N .. U. :\11 ,, .. I.~., ltfi#A/1t(" lh'• '""I'·""' .I,., ,, IIUlt.\lh ••• .\1'1'1 y .. . 

J. :EI. s~IN'NE:::t:e. ~-r eo., M .......... ... w'i~·~·.~:~~::.::~.M ......... ~-. I ·:As'l' JH·: uJ·: u .t.u • . 1\~oJ:FoLl(. 
A ,,,,lv ' " •'""'"' t.\t"• f•t l'' • ;_, ~.··• ••• ,,·, ,,., ... , 

SCIENTIFIC AND ElECTRICAL MATERIALS, t:J.otl., :t!l, fltl. 

11 '"' ,.,.,.,.11 . I I •J•II•IIH'f' {to r tl• r , .,,.,,.,, • .,nllnlt to/' ' ' '''l'lrlr, OJitlt•lll, ' " " ' 
... .., .. ,,,,,. 1111"'""'""· 

The Al't or 
Cooki ng L>y Gas. t ,11111'1,, .. , l.rn"'"• :-;tnntl,, s,-n , ili'r' l l '·'l"'r, I lry l'l .tlro;, 11 1111 all 

l'h•II•'J:r:lphk l{l''l"i'lt'·"· 11)' I'IJAIII~ .Jt. r.N\' ~llo .o :, 

t I I t1 " I ,. 11 I ,, 'I . 
:O. I·.Nil F\IH lt .l.lJSll{ \lllll'i\1 1\ I.IHollE, f :-. lt\1\li 'S. 

r'l~ l ~L. 'e/\..Ll.K) 'l' ·"-!::· 00., LIM.L'1:'ED, 
t • , ., 1•1 1 ,\· t • ,, ... \N\'. l huhr•'· 

I H ...... ,,, . 1; .. ,, I •• _,.,.,.,., I All• l l \1.1•: :i. t',o, , 

~·tl , ' · " tHJ .1 ,., .. 1111.1 .. t.o .v no., ·. l~'. f'. 

l '!d Alii l:>lll•\1 lllnt • 

BIRI~EIECIC :&ANI£.. 
lion I h10111 1 ol \ln lholl •llulf•, OhiOih'••ry I "'"''• 1 oUthlun. 

. -
~ I 

• 
1 

TIIIH: t•: l"'r C 'Jo:N'I', l NTEI{Jo:ST nlluw.,l "" 1111:. 
I'll!' IT!'\, 1 " l" 'l'" hlr "" olt•nono•1l. 

I 
r ' I \\'1 l prr l'I•: N 1'. IN J'EIH'!'\ J' uo CtiiHOT.N J' 

A\ 'l'tlU NT!'\ t' lllo ulnlrol '"' lho• lllllllltllllllllltllllhly IJ.1Iillh'<'' 
\\ h.-n "' 't •h••" u lw-l.nv L ••"'· 

' 

I 
I 
1 
I 

j 

• • 

• I 

J ) I 
' li ; L - -
I 

- ·--a-
THE LJIDVTOZ!IJ'• 

11 '* P .. tent Otrcul tr law Benob for Hand Power. 
I I • •• n , M•h # .. '-•t ·• ..-..... I fll .. t .. -._ e ud t.• wt \\'ut~ I htt ht • 

t h• L • 'lt • . _. 
llWII & l.IWI .. I , '" ,_,\ ( ,.,.6n .ljt Jl,,,,., 

I .. -.~,, , ..... A 

• 

!'\TOt' h. S, !'> 11 1\lo-::-., ""'' i\ N N tt I Tl ES rur.-ltol~r·l 
nnJ S.ol.l. 

11 0 \V TO I 'I I IH'IIASE ,\ I IIHISI•: Fill~ T\\'tl 
t.lltNl•A'I 1'1 I< Mol:-f Ill "' A l'l1ll 01\ • I \Nil loll{• 
H VII :. 111 1 I 11\t,'• 1'1 t; ~hiN Ill, "lth """"'• ll.ol" I"" 

'~~~-'•"lnu A l'l'IY AI tlh~ ''tlhc' ut lhf' IHNh.UIII ~ l Mlltdh~ l U I ANit 

!'\• tt.. .. , 1 \ '. "" •' "'" " · 
'I he 111111<111•\ ' 1, AI MAN 1\I ' I,, """ holll•••fl·ttl.tt •, l""' , ,.,. 

OU I\IIItlh'Ath.Ht. I · I~ ANt, , ltAVI· N~·h lhtl· l t 

New Books for the Season, 
1890-91. 

A Lirl o/ M t:!-SI S. < • '"" "'' ,(: C:oMrAN \''s 

l f,,,llt,·tlmiiiK J',,/umo tC'Ill /•r Mill f't'SI fi ((' 
1 
''" apf'lt~ alli111 In 

I 
CAloii iU. f. (;uMI'ANY1 I.IMIT•I\ l . rul"'''' lli/, , l .tllf.l••lf . 

S . I .\ ' 111111 's J\ • "'" " • ., .,., 111 " ,. • .I (I U" , "''he~ :­
,, l 'u11uluu I uHmt•ut ' ' thr hnr't lhittt.t in lhe wo1h.l to 
"lu•• ,. 11,,. '""" lo ' noul ••• l111p.111 ~~~ rnttth. I al.nllljlly 
UIJ~f'" 11 -.. U'-t• I•• ,,11 .lth\••te•, ," 

l!lJ,.;r-::.tW:~>j~- ----------. .., 

NE\'FI~ F-\ 11 $ ' '' 11h'l' luunr.llntll l~rHtf 1111d tinnily ('I) 
' ·~,·· .11 ....... ..1 MuRcn\nr '""I Ohroulo Rhoumat1em. 
th>ul ~llll'n••KR u t· Jotut.11, Bpt•nJn&~..Rrut&ea, c:cc. Al•o 
.. .. . 1 • "" .. • · ... in Droncbltla nu.t ·dwou.t a u\1 Ohoa' 
Afl ,•o•lltlll:l. 

t •• ••• .. • I. ""•INI Al ~ trMOM M IIIIICAt. M I!N. 
t 'u• ··• th t ltt •·. '''' I•• I I I( 11 . 1 hr l 'eln('t' n( \\'"le- wr1tf"'• t­
' ,, .. ,,, , ... • .• , 1 ' ' '''"' "'' mu• h . ... uM "' ~•· "''• l'un•llh1ta." 
• ' ' • i1 \1 •· t • .. ,. ~111r"' : •• A·hnh.-1 -M lu ,~""'"'' Allf"l-tktntt., • 

1 1 • . , • u "'• u • • l'•ttnlllu .. • ut,., I "'" fu • ...,.,"""' htnncht• l 
n ••• t • -· ,, •• of.,,,; rrru '"'' '\ : .. :•h•H1'• Pumllluc b rell•ltlc 1ft(' ....... ,. 

,.,.;,.. " tl•'· "'"' ~·.•. ''''· ,,,.,. nuttlt~, 
I . , ' ' ' • u •.,n l•, •' • 1 I ; ,b,t /tt~' f'•JI·•~. '''"" 

a .. ~ a . ::i'J'II!I\N, tl~. l.lH/\ Y 'S INN ROAD, 
l .11 N l H 1 N, \\' . ( ', 

i\ 1\'\)11. '"' lhn .. 11 11111•' I J,,. ·· I l 'unulluc .. ~ont rnte on 
upph. ·.,t I•H\, 

D.1.l LXOXOUB 

TEMPERANCE DRINKS. 
M-.aon'• Noa • Ill• 

~-~~~t."v,.:·&~ 
aonooe ' '""'""' 111 a l•w 
111111111 .. " ll•hlh .. ,.. , .. , ... ~ 
""' .- \\' ll\f'l ••r t '"' "·''· \ •lnM••. 
11111111('11, M••l•l•r•rl' • IliAci, 
c .. u.nt, 1 """ l•t uh, eh ... 

Ono Tabloa.,ool)f\&1 
.. rMaaon'• llalr&\lt or 
llorba 111.1kr• •JIIQ wlollon of 
•l'l•u•lhl ll'rr, '"" ••h lllf aml 
'""' htW> knll11• 
A Sample Oottle o' 
l'lther luunce or Rx. 
trectunton rrocrltlt or 
0 ela lll)lfl, or a boula ot 

each for ' ' e ta mpe. 
.4/0t.N IS II 'AN/60, 

,, 1.' 11 11.11. 1. ~ Al ,f.OIUN, .'VulUHfll&fffl'. 

, 
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• o nce agam SAVED! Th e following P hoto. 's illu s trate 

the Marvellous Effect produced by 

\ . 
• • 
·"-l ·t"'· . ~ .. -

• 

• 

, 

--...... ' ,..., 
- -- 't 

' _ _...::•• -·--
WJLLIM.I t;ALLAN f. 1\.;,u I ~ Mon l hs. Wf•ight !J lbs. 

, 
And indicate 

the va1ue of a 

proper N atura l 

Subs titute for 

M other's M ilk . 

• •••••• 

Letter:-. from !\1rs. 

J{ OBERTSON, Glostc r 

If ousc, ll artlcrs R<.Jad, 
Pcckham, London, 
and the Rev. \VAI.TI·:R 

ScoTT, Pcckham, 
L ondon, which may 

be ~ecn at the 1\·Jarl­
boro' \ Vorks, verify 

t he above. 
WILLIAM GALLANT. A,::o 18 Months. Weight 18 lba. 

G. M:ELLIN, Marlboro' Works, PECKHAM, S.E. 

Indispensable 
pr'epaPing 

Invaluable as a. 
Strengthening and I n­
vigorating Beverage. 

fot' enr'iching Gt"avies, 
Soups, Entt,ees, &c. 

Pure, Palatable, 
instantly prepared. 

W II , J , 1\I•: J·: J• ANY LENOTII CJI•' ' I'LME . 

. \0 / !> F I 'J.:NVII 'I/J:'N /'. 

AMATEUR PHOTOGRAPHY. J , 11. S K INNER & 00., 
11 , .,, ... H ' ul t U/, J of ,/ /If' I f'/t .tlll, , \ • t ~, oft-

'' ' I I . H. k. C O. "·""'" ' ' .w ~ l.tr.;r I'" r· ,, r. 
•'<' I • • IIHUt•• l . l fi •O l u t U J-VI U't\ .. to( 1 ·\ • "'Hil11l"lt, \ \JH, h I' 

• · ' I ' , , .. 1\,.l)' t r I h .. UlHwt • h u r uf t'h ·•t ..;r ''''" A l'l" ' 
I ~!to • ,,r r\ o'f\ , f.• o r \t7f;iU 

OIIEAP 811:'1'8 roR B EOIN NERS. 
0 a Tbb Ecllpab Oamnra Sot.. S a 

' "" t·•• I,., • '"" .th•a.: •I ,, l ',ohd ~ l \l o•h ~ .,, .,. !'•1• ltn.,: JII'"U " llli, 
'\ · ·! et • t. .etur r 1 ( u \'lu-•tn,•r ph t )1,,,,. , .utr lr , hitf'"'• .. Uh 
I • ,, , , ,,.: . .. ,,.,.a, ' '' ~ !-ti•l,. Hr, .. " ' •Uul.- l 1 r'"· 1lr , ,; 
t .:·m.: •• 1...-, ... a •• ,., ,, .: m. I t hll\;: :-. lut• •u, , J• .. \;• ' ,.f l•ry 
J•: 11···· .m I r.n J n'!"~ 11;,,, ... , ,. .... t.Jin).!' ••UV ollll\lf"'llf , ,.. t ik,. •• 
~~ •\ I l 'h ' ' ' ' ' •J·h. l 'rL-ft t' fli l, t•f ~utf'l)' p u ltr,l hy 
f' lHf'f 1 •r"'-f , 4-._ 

7 e Oompt•t• Photopoaphlc Outftt. T a 
C N n p rh mc- f• (' LIJ'Sf1 (; \ ~tl •c\ .... r . . n \l lll •,,. . tl-.n 
l 'llttllk,l{"l•fllf : ! 'KI N r"t. A I ' I ' •\ UA n ·c;, <••nJ.rrnor 
·• ll.ut t_.,., ,. t f 'rfnUo~ l ·umr. " 1lh 1\t\U~)"~Il.: H.ft t l .~C'"-1• 
h'U"tl• All •t~mim...rfl I AI~'~ t .nl f fooml\~ ~ 1ut •• •n 1 I "'~ 
-._ 'u t int1, f ••·• ' • N•-4IC, l ,.ftl4 fn r Mnunlln~. w at h , lfiiJ•If"'l,. 
' " -lttl\' ' 1 •n< '"~' U .. fllwt--t•cl l "t•l. lm..; 1 f\1"'''' ~I Hlt t m1 l 
t·~"' u .. ~h•.; t J,,lh. l'tlt f' 7•· ( ,I. ~,., uu ly '''' l.,.ll, 1 .. ~1 fr r·f' , 
"" f-4 ! If I' 11' k r 1l '" l ' f f t h'(' W o\ "' ' C t V'I, W olh tHUO,: t'o l h ,l And 
a,..-·: J,rr '"·'I'• ~•" In mu ... tr.tUtm, ,,.I ,., ,, ' · 
10 a e\anl•~ Compl•t• O ut.ft t . 10 a 

• ·- - rl\. ltt Un.: • ••• , .,hro• l M 1h··~I4H\' t Hllf" f '· with • ··ltlin~ . .. 1l• 
'"" '' U•• ·' '•tl l .u. 1.o l I' n\\f .. l' tr\ Sh1 l,.. •n h.trllwiW\oi"l h •• . ""'' '' kf'..attu· r ... •r•t-. tu •• 11 tth r r 1'" "1-r t ·:I.,. 1 

' • • • 1 ',.. • ·••11t • ,..,. ,,111fit ; l •y l'.u cf"t I'•'""'· ' "' C' ' U ' · flcttc r UHihh lrl' 1t ~u . ht•lh 1.•. ·. ,. ' . .. 
' U 11 \ \• 1 · · 1 · · ,. ·' •:h r ' ""''t"tinf\, '"'' ' ., rrotuf'n~tt unlnlur,. t ••thin 1h r•,.. hY" n ( 

' · .,, •• • " ' .; ''' ·· • '• 1 ' ''"' I l··~ ••· h•-c" tnA \ry. C.: .. t .. H•tru e h( t'ht~t oc-r •J·hlc At•J'o.H.,Iu,, " ·u h 01tlr 
• •• I l • • , '' ·•l • f 1 ,.. · I \ •, 1 ltf'r, 

;. n 11 n •n.: ~ •• ···• ·• \ t u . I'~" 1 ~.• M q•• I r .,. Aret nlforlftt' '"'" "' t: unt"f ' "• Su n 1.,. 1 >n '"~· ~le... , 
""' :.tft l• r ··•• ·•• u 6f> t•f"r r•nnt . tltJI(tf\11••t. 1 11 t k-"· ~tut ' '""'' t•u 1 f •r ~hi~ J t .. r. 

N r•lr .·l.f.tNJs- TIIB lrtEDICAL BA'M'ERY CO., L\d., 

52, OXFORD ST., LONDON, W. 
iComtr " ' Ralbbc>M J'l4tcol. 

A/I C, ,., ,..,.,.(r<IOH#ru ,._ltdai S TiliCT I. )' P/l i i'A TR & CO,V,Dl/IIITML 

1'1Ul'l1'&1> ANI) l'UOLI&II ~~:v IJV CA&4ftLL & Colltl I' AN\', Luu TIW, L.r. Jla:t. u : ::lA uv AUh:, Lo~ OO!'f, &.C. 
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