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A HANDY FOLDING DENCH FOR WOOD 
WORKERS. 

BY D.~ VID DBNNING 

PERHAPS the followin~ account of a small 
carpenter's bench may oe of some assistance 
to wood workers who are cramped for room, 
as I was when I contrived t he one I purpose 
describing. It certainly was not as good as 
a properly-made bench, but t hen this takes 
up a. considerable amount of space, and, 
moreo\'er, requires al-
most a special work· 
room. In the house 
at which I was then 
living, no such room 
was available, and the 
domestic workshop 
had to be dispensed 
with-only for a time, 
howe>er ; for before 
very long the con­
trivance to be de­
scribed was riggecl 
up, and, in default of 
a bettct·, answered its 
purpose well enough. 
One often hears ama­
teurs complain of 
having no place which 
they can use as a 
workroom ; but, after 

I'ig. 1. 

al~ there are, I take 
it, comparatively few 
houses in which they 
might not grat ify their 
tastes. I n the one re- · 
ferred to, there seemed 
no likely spot, and the 
txh<iition I ultimately 
chose-it certainly was 
... Hobson's choice :" 
ether avail I!lYSelf of 

or go without a 
ay not corn­

itself to the 
worker. I 
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mi!!llt nlla•rwi:-l' lll' in • 
tl11.' lt• llu \\ ing d~. .... ,·rit•· 
tiun 1 ft•n r \\llllld Ll' 
r~:thtl!l.'t l. J :-hal l. tlwn•· 
fort', l'llllh nt lll\' -:l·lf 

• 
with :-:l ~· ing that the 
bL' IH·h. t hll tt !.!'h ol the • 
cnt.lc.-.t 1•'1'111 , a 11 S\\'l'I'Cll 
Yery w~,· ll in the t·ir­
ctui t:- taJH'CS. and I 
think it will ],e nHire 
h t' lpful t•' tdl exndly 
whut it \\:1'> thau t l l 

t ell ltow it 111ighr he 
improYell,,n. 

J 11 ord ~.• r l 1.' ~et tn 
one of the c·oJnpart ­
m t?nb; (lJll'llin:-:· 1.1 \lt o f 
the pas:-:\ !.!'l'-l he ~.·on l 
cellar, !think-it was 

0 
I, 
•• . 'i I ; P.ig. !!. 

Pjg. 3. 

ncccs"'nn· that the • he ne h when follll'll 
should not lll'0j cct 
more thnn n ft•w in­
chc~ from the "'nil to 
which it wn~ attnC'hcd. 
and onlv ono pnrt 0f 
the wail w n>' n\'ail­
nhlc f1n· t his pnrp0~e . 
Fortunately, there wa$ 
a ga:> hriwkut just 
a hove the place t hi.! 
hench wn~ to Ol'l'Upy. 
so that no grl'at 
• • 
1111.'011 \'('1\lent•e W:1:\ 
l':\U~C1 l hy t1JC light. 
lf that fr~m\ tho fixed 
bracket did not suit 
for anr particular 
piece of work, t lw 
di tticnlty wn::; cn::ily 

• • got O\'Cl' by hann~ a. 
no 

ever 
PJc. L-Btop 1D.atead of Bench Screw. Fig. 2.-Catch to hold Bench to Wall Fig. 3.-Stop for 

• LegL Eig. ~-Bench dowu !or Use. Fig, G.-Bench folded. against Wall 
p iece of indiambber 
t ubing and a very 
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rou~h but serviceable portable gas stand or 
bracket. A description of this must, how­
ever, stand over, as it can hardly be con­
sidered part of the bench. 

The top of this was formed of a. couple of 
1-in. l?ine boards, screwed together to form 
one ptece. Only the top surface and front 
edge were planed over, the remainder being 
left quite rough. Perhaps I should say that 
when I began it the intention was that the 
bench should be only of a temporary cha­
racter, or a. little more care mi~ht have been 
taken both in mat.erial and nnish. Pine, 
for instance, is not so suitable for the pur­
pose as some harder wood, though this, 
after all, is only preferable on account of its 
being more durn.ble and not so likely to be 
injured. The screws, of course, were driven 
in through the bottom board, care being 
taken that their points did not project 
beyond the upper surface. By using plenty 
of them- and, if I remember, some glue be­
tween the two boards-a plank practically 
as useful and solid as if it had been formed 
of one piece was got. The only reason for 
building the top up in this way was that I 
ha:f!pened to have the inch stuff by me, but 
haa none thicker. If I had had any suffi­
ciently thick I should have used it, and 
avoided the then unnecessary labour- of 
screwing two pieces together. The size 
of the top was about 4 ft. long + 11 in. 
wide. To attach this to the wall another 
piece of wood, say 4 in. wide, was taken, 
the same length as the top and of 1-in .. 
stuft: 'Yriting from memory, I am unable 
to gi>e exact sizes, but these are of little 
consel'}uence, as if the principle of the con­
trivance be understood there will be no diffi­
culty in any one making a similar bench of 
such dimensions as may be most convenient 
to himself. Where sizes are mentioned, it 
will therefore be understood that they are 
given more by way of suggestion, thou&h in 
the ruain they approximate very closely to 
those used. I should explain here that the 
wall to which the bench was fixed was of 
brick, not of lath and plaster, so that 
there was no great difficulty in securely fas­
tening it. Lath and plaster are, no doubt, 
good enough in then way, but I don't 
advise any one to fit his bench against 
such a. wall ; but even then, by tapping on 
them, he will soon find out where the solid 
wood into which nails may be driven lies. 
However, in a brick wall holdfasts were 
easily driven -too easily, indeed-into the 
mortar, or stuff so called, and sufficiently 
resembling it to have passed the authority 
duly appointed to certify that everything 
was fit and proper. We who have inhabited 
h ouses erected by the speculative builder 
know how very careful he is only to use the 
very best of everything ; otherwise in this 
particular instance, in my ignorance I should 
have called his mortar sand. Whatever it 
wa.c;, nails would not hold in it, and it is not 
altogether easy to drive them into bricks. 
'fbe alternative, therefore, is to plug the 
walls wherever a. nail is to be inserted. This 
I mana~r;d , and I think it is a. way com­
monly adopted, by clearing out some of the 
mortar here and there between the bricks 
making, in fact, a good hole between them: 
anfl hammering in pieces of wood to 
tightly till them. A small ordinRry hammer 
is no good for this, but the coal hammer 
will do very well, as it is of the utmost im­
portance that the r.lugs or wedges be very 
tightly fitted in. N ails may theu be driven 
in nnd held securely. 

The wa ll having been prepared at a suit­
able height for the bench, the piece of wood 
by which it has been stated it is attached 

to the wa.ll was nailed up. The extra. 
hold which nails have when dri\"en in slant­
ingly in opposite directions has already 
been referred to in an early number of 
WoRK by Mr. Adamsan in his articles on 
"Artist~c Furniture," and the novice cannot 
do better than refer to them. 

With regard to the height of such a bench 
there is no reason why the maker should 
not suit his own convenience. The prac­
tised worker becomes accustomed to work 
a.t the ordinary bench height, but it seems 
absurd. apart from custom. to suppose that 
one height can be naturally the most conve­
nient for both tall and short people. I ven­
ture on this digression to prevent any ama­
teur thinking that the regulation h eight of 
benches must necessarily be the best for 
him whether he be short or tall. L et him 
choose the h eight at which he can have the 
most command over the tools he is using, 
and that this in practical workshops is to a. 
great extent a matter of custom may be seen 
by noticing the equal facility with which 
both the tall and sliort men work at benches 
of the same height. The amateur who may 
be supposed not to be able to work more 
freely ;at one height than another should 
have his bench at such a height that he can 
do his work conveniently without the neces­
sity of stooping t oo much. At the same 
time, h e must not have it so high as not to 
be able to stand well over his work. It will 
thus be seen that considerable latitude is 
allowable, a lthough no doubt something 
near ordinary bench height is about the 
best. This may be stated as about 2 ft. 6 in. 
Personally, I find this the best; but an 
inch or two for general work does not make 
much difference. In an ordinary bench the 
height can be easily altered by either cutting 
the legs shorter or putting something under 
them; but as this folding bench is hin~ed 
to the wall, it will be as well to decide be­
forehand on whatever height may seem most 
convenient, to avoid troublesome alterations 
afterwards. 

Three good strong iron butt h inges formed 
the connection between the top and the 
piece nailed to the wall. The hinges were 
fastened to the back ed~e of the top with 
knuckles upwards, as tne top, when the 
bench was not in use, was designed to fold 
in t his direction, and not to hang down­
wards. Those \vho h ave read the recent in­
structions on "Hinges" will not require to 
be told that back flaps might be used in­
stead of butts, and that they \vould have to 
be fastened to the upper surface of the top, 
or, rather, sunk into 1t. For further direc­
tious about this part of the work the be­
ginner who h as no very definite idf>.as how to 
go about it may be referred to the above­
mentioned articles, in order to save recapitu­
lation of the instructions they contain. 

So far as we have gone, it will be seen 
that the bench, though supported behind, 
has nothing to sustain it in front. Without 
some arrangement to do so, the hinges 
could not bear the strain, nor even if they 
could would the top be rigid enough to be 
worked on. I used two legs, which were 
hinaed to the top near the ends and front, 
so that on this being lifted they hung down 
and were out of the way. They were, if I may 
use so grandiloquent a word to such a very 
simpl~ arrangement, self·adiustin~, for o.n 
lowermg t he top they naturally fell m to thetr 
proper position, and required the smallest 
possible amount of humouring to get them 
m their places exactly. The legs themselves 
require very little d escription, as they were 
simply a couple of 2l-in. squares; one of 
them, I think: was an old kitchen table leg, 

• 

and the other was an odd bit that came in 
handy._ Beyond cutt i u.~ them to the right : 
leng~h and squarin!r otf both ends, tliey . 
reqmred no preparation. 

Back-Bap hinges were u~en. to a ttach them 
to the-top, one to each leg, w ht·re, of course 
it was fastened to the back. ~dore hingcing · 
them to the top both legs were connected by · 
a piece of board. This was nailed on to the 
front sides, and being subscqu<:ntly bored 
with holes, in which pc_zs were ]•laced served 
to support boarcls while their edg~s were 
being planed up. The width of the board 
was not great, say, 8 to 10 in., as no larrre 
work was done on the bench. It was ~f 
1-in. stuff, and the holes were :-imph- made 
as wanted till there were cnou~h of them 
with a. centre bit. ~ 

I have mentionetl this board, as on its 
thickness depends to some extent the exact 
distance at which the legs are placed from • 
the front edge of the top. 

Perhaps I can make their po~ition clear 
by saying that the front of this board ~honld 
be fiu~h with the front edge of the top when 
the bench is in use. The object of this will 
be apparent on trial if it is not alr·cnd\' so. 

At tirst, instead of a. bench screw, I u~cd 
a small stop, screwed to the front edge of 
the top, as shown in Fig. I , the triangular 
space being prepared to jamb the end of 
anythincr being planed up into it. Of 
course this, though fairly good, is not so 
satisfactory as proper bench screws, of 
which I afterwards got one. 'These, as I 
daresay is well known, are both single and 
double~ i.e., with either one or t wo screws; 
and i t is almost needless to say that only a 
single one was used on this bench. A few 
worcls describing the way it was fixed may 
not be amiss. 

With the appliance are included two 
blocks, one of which is threaded for the 
screw'; the other simply fit s quite loosely. 
The former one must be fastened in some 
way to the bench top, so that on turning 
the screw the other is brought up to this as 
far a.s may he necessary to hold anything it 
may be desired to fix. I mana~ed as fol­
lows. The screwed block I made fast to 
the under-side of the top, removing a piece 
of the board last referred to away for the 
purpose of affordin_cr it space. To keep the 
movable block with its upper edge level 
with the top of the bench, I affixed a wooden 
guide red to it. This was of some strong, 
toucrh wood-probably ash-glued into the 
mo~able block, and sliding with a hole bored 
through the other. This hole should .be 
Iarcre enou11h to let the guide pass qwte 
easily and freely throu.gh it. 

As a bench stop, a. ptece of w~od was used 
which fitted quite tightly witbm a rectan­
gular hole bored through the top. The stop 
itself should be at least an mch or two 
longer than the thickness of ~he top. \Then 
not required for u~e, a. tap mth the hammer 
from above levels 1t w1th the bene~ and to 
raise it the hammer is applied underneath-be 
Such a bench stop is by no. means to 
despised. and it may be questioned whether 
some of the patent arrangements a~e su_pe­
rior to it in every way. . ~yhon·, 1ts SUD­
plicity is the reason why 1t , I.S rec~roroen~: 
here, and any man who cant use .1t may die 
pend that it is not so much o~mg t~t 
mefficiency of the stop as to his own . 

of skill. his Ietes 
So far as the bench goes t comp tb 

its description ; but there are-or, :hi:h; 
were-one or two little .matte~ onec>­
though not actually part of1~elf, ~ ~ be 
tion with it may Y~ry ~ppropna becaiD8 
noticed. For one thing, 1t soon 
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lideltlt that when fol<le<l up a$&inst the wall 
me1;.nu1g more tlian a. piece of board rest­

on the ground was necessary to keep it 
1ere. Somehow or 0tller, the end of that 
rdortuna1;e plank, which seemed quite out 

the waybwas always coming in contact 
some odf's beetle-crushers, or they 

it. It was not altogether satisfactory, 
nobody ever thought, apparently, that 

mi.ldlt be avoided by tlte simple expedient 
wa.1king in the centre -of. the passage. My 

private conviction is that before that 
IBJlc:n was put up those who used the pas­
~~ kept close to the wall on the side oppo­

to it; ever afterwards, however, rubbrng 
Jon

1 
the bench side, till I put up a catch, 

',U.l"'"" held the bench to the wall. 'fhis 
a.ll<j, .. , like everything else about the bench, 

of the most simple construction. It 
shown in Fig. 2, which expla.ins it so clearly, 

remarks about it can hardly be ne­
It was made of wood, and was 

ung on a screw nail, the neck of which 
assE~Cl loosely through it. The thickness at 

end, of course, was merely to keep the 
end away from the wall; but if the 
were put through the middle of a 

l.lfic:1ently long piece of wood it would do 
as well. In this case, it would not do 

screw the wood close up to the wall, as a 
"""''""u space would have to be left for the 

,u.;.~~.,,=., of the top. 
little arrangement, if not an ab· 

ll..l""' necessity, was at any rate soon found 
be a convenience. When working at the 

its front supports were apt to get 
I.Duo:•u back, as, of course, there was 
.u &ulg to stop them at the bottom. 

na.vUJtg resulted once or twice in an 
of everything that was lying on the 

ncll a.t the time, led to the stop, as shown 
Fig. 31 being fixed to the floor. One or 

nailS being driven in between the 
prevented it being forced back-

,ras. which was all that was necessary, 
no upward strain. These blocks 

rather in the way of people passing to 
fro, so these were altered for another 

which got over any difficulty 
that .J:Uuu. To t1:ie back of each leg I 
tged a ~iece of wood, to fold upwards 

wred and at other times to extend 
:~~ro.r1 as far as the wall, where it 

in a cleat of very similar shape to 
which had been previously used on the 

This arrangement prevented any 
~.u~,·· mishaps, and served 'till the bench 
reJJaoval to another house was finally dis· 

•• <>U. 

connection with this. I may mention 
:onverner1t way of keeping one's tools-at 

a. ~ood many of them ; for, as 'vill be 
it 1s not suitable for planes, large saws, 

a few other things. For chisels, screw-
:.er·s. and all the smaller articles, it is 

aclll.pted, especially if as in this case, 
ber1ch is against a wall. The tools arc 

and each can be reached down 
• AI'In;· and put up again when done 

without any of them lying about on 
bench-an important consideration with 

one. Every one knows the waste of 
caused by hunting up a tool, whether 

from among others lying on the bench or 
the chest, and all this can be avoided 

them in a kind of rack a~ainst 
call it a. rack, as I do not .a:now 

"'ell how to describe it otherwise. but 
•me .does n<;>t matter much · so lo~g as 

:~1~triva.nce 18 understood. A piece of 
say 2 or a in. wide and ~ in. or 

of any convenient lengtt, forms 
ma.y be called the foundat ion. On 

uphol8tereea chair webbing i.s 

• 

fastened with t acks, the web being left 
loose lengthwise between the tacks, so that 
it forms a scdes of loops. In these loops 
the tools arc placed, u!:1•lc downwards. 
The handles prevent t b •1:1 1-li pping through. 
So convenient have I fun.1d thi~ arrange­
ment that I regularly keep runny of my 
t ools permanently this way in preference to 
any other. F or instance, my latlle-a 
Britannia, No. 10-stands in a recess of my 
workroom, for, fortunately, I am not driven 
to a cellar passage now. Behind it arc 
arranged my turning tools. On another 
piece of wood, similarly looped with web, 
are my carving tools. I n a workroom tools 
hung this way are not only ornamental, but, 
what is more to the purpose, it is very easy 
to select any one that may be required. 

It seems, somehow or other, that this 
description of my folding b ench has run on 
to a considerable length ; but all I can say 
in extenuation is that when I was a. younger 
and a wiser man (in my own esteem) I 
should have been glad of similar suggestions 
to assist me. '!'bat these are perfect I do 
not pretend; but, in the belief that they will 
be welcome to some among the hundreds of 
thousands of a ll sorts and conditions of men 
who read WoRK, they are set down in black 
and white. 

Everything that seems necessary has been 
described; but if the written explanation is 
not sufficiently lucid few will experience the 
slightest difficulty in k-nowing what is meant 
if they will refer to the accompanying illus­
trations (Figs. 4 and 5), the first of which 
shows the bench open for use, the latter 
closed or folded against t he wa ll. Should 
I not have n:ade myself sufficiently intel­
ligible, I will endeavour to rectify any de­
fect in the "Shop" columns, only-may I, 
without offence, say it~-! would suggest 
that it will be better for the young worker 
not to write off immediately he m eets with 
a difficulty, but to try and solve it for him­
self. It will prove much more useful to 
him to do so, and he must r emember that 
the object of this article is not so much to 
tell him how to make a bench exactly like, 
or, in other words, a. copy of, mine, ns to 
suggest plans by which he may profit. Still, 
should any one meet with a difficulty he 
feels himself unable to snrmonnt in fitting 
up a similar bench,~. I will gladly help him 
as far as I can in ";::;hop." 

LOCK REPAffii NG AND IrEY FITTING. 
DY TIIOM.AS WILSO~. 

PATENT LocKs FOR S AFES. 

.AJ!. I remarked at the conclusion of my last 
article, ordinary lever locks aftorrl ample 
security for general pnrposes, but for sa.fes, 
or where perfect security is requhed, it is 
necessary to render them unpickable. There 
are various means in use for attaining this 
end, most of them protected by patent. It 
would be outside the scope of th1s article to 
describe all of them, but I will briefly de­
scribe those of Hobbs, Chubb: and Brama.h, 
inasmuch as they have been before the 
public longest. 

Messrs. Chubb use levers with notches 
(or false gatings as they are technically 
t ermed) cut in them, as shown in Figs. 1 
a nd 2, so that the bolt stump (Fig. 3) can 
enter a short distance, and where these are 
numerous it is almost impossible to t ell if 
the bolt has entered the true or false ga.ting. 
The makers, however, do not rely entirely 
on these, for they use a. detector, which, 
brie6y described, consists of a trigger so 

arranged that if n.ny lcve1· il-l rniscd l.tJo ltigl1 
the bolt is LJockcd, aud H can1wt 1,,: with­
drawn even l1y its own key. J t can, lH•W(;\ t;r 
be released Ly turuing- the key sligltLiy j,; 
the other direction. This clctcclnr, l.csidt;.; 
a.s::;is ting in rcll(lcring the lock UliJ •ickui.Je 
serves to show if the lock has Lccn 1 alii p<:n;d 
with. Mc~srs . Hobbs rely on their rmtc11t 
movable stump, shown in Fig. u, by JuCU.Jts 
of which any pressure, iJ applied to the bolt 
before raising the levers, is tra.nsfcncd to a. 
fixed part of the lock, so tltat the b·crs arc 
perfectly free. Both thc;,c methods rcnJcr 
the locks practically unpicka.ble. 

There is one other defect in lever lock:> 
which I have not mentioned, and that is the 
risk of the bolt step, A, shown in the key, 
Fig. 9, being worn (o1·, perhaps, wilfully fi b l 
or gl'Ound down) so that it is 110t long 
enough to throw the bolt home, which re­
maining in t he passage of the lc\'<:rs caJ\ 
easily be thrown back by an ordinary pick. 
T o obviate this danger, l\lessrs. l:loJ,bs intro­
duced their patent protector, in which the 
bolt step or trilon is fixetl to a revolving 
nozzle instead of on the k ey (sec Fig. 4). 
With these improvements their loch may 
be said to be perfect. Space will not per­
mit of mention being made of the invention~ 
of Chatwood, T ucker, Parnell, '!'ann, Price, 
F enby, Hart, Cottrell, and H odgson, all or 
which ha.Ye demonstra ted the possibility of 
producing lock~ ca.paLle of defying picking 
instruments in the hands of experts. 

'l'o cut a. key to a lever lock it is necessary 
to remove all the levers, la.ying them care­
fully on one side in the order in which they 
are taken out. Now cut the first step in the 
blank so that it will throw the bolt, then 
replace the first lever a.nd cut the second 
stop so tha t it only raises the lever to t he 
necessary height to allow the stump on t he 
bolt to pass the gating ; next replace thL 
second lever antl proceed in the same man­
ncl', continuing until all the levers are 
replaced and tlte corresponding steps cut in 
the key. Fig. 9 shows a lever key for a night 
la tch. The first step in this is a shalll, 
as the bolt is thicker than the le\'Cr, and 
tn.kes up the first two steps, so that it followB 
that the key belongs to a four lever lock 
It will not do, however, in buyin~ a lock, tc 
be guided by t he key un less i t IS by sOUl<' 
well-known maker, as I have known a lock 
'vith only two levers have a. key l ike th~ 
illustration (Fig. 9), the levers being kept in. 
their places by a. pin ri vctecl in the covcriug 
plate, so that it is ns well, in buying a lock, 
to have the covering plate removed and sec 
that the levers arc actually there. Fi~. G 
shows a Bramah Jock. This wcll·known 
lock is in principle the same as a. lever lock, 
but instead of levers l:itnall guards of sheet 
metal (Fig. 8) are u~ccl. These work in 
a. cylinder (Fig. 10), canying a stud '"hich 
turns the bolt; a flat steel ring (Fig. 11) 
projects into a groove in this cylinder, nnd 
the ring is notched to correspond with t he 
notches in the guards, as shown at A. F ig-. S. 
I n unlocking, the key presses tbo gu:mls 
down until the notches are oppol:iite the 
corresponding notches in the nng. 'l'hc 
cylinder can then be turned round and tho 
bolt thrown back, a small spiral spring a.t 
the back of the ~ua.rds replacing them in 
position when the key is 'vithdmwn. T hose 
made by Messrs. N ceds and Co., the suc­
cessors to J oscph Rrama.b, the pn.tentee, aro 
very secure, but common Bramah lorks arc 
seldom p erfect, and can be opened in mauy 
different ways. 

To cut a key t o one of these locks it iil 
necessary to fit the blank to pass the outside 
cylinder, then to take off the cylinder, when 

• 
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it will appear as shown in Fig. 10, with the 
rin~, Fig. 11 (which is in two pieces), in 
posttion in the groove, n n ; now file down 
the end of the blank until the stud on the 
key nearly enters the cylinder, then blacken 
the end and press it in the cylinder. It will 
then show the impression of the gua.rds on 
the end, and these should be cut down 
eC}ually in the blank for a short distance, 
say, an eighth of an inch. The cylinder 
should now be held iH the hand with the 
key pressing it, so as to see the distance 

• 
r 
• ~ 

I'jg. 3. 

'Pig. 9. 

fig. 1. 

l'.ig . 7. 

A 

pjg. s. 

6 

Fig;. 10. 

A 

- ---. 
back ~he _ha.ntl!e with a piece _of wirr~,. Fi.:;-.j twi -. terl rrHlllrl the joint. _r:c;t. a p<· lln~·,·.-r11t] 1 
l:l wtll 1llu-;trnte my mcanm!!'. hw tl11 s I uf J.nrax, pmnlL•J' :t~~rl nH>I »t• ·n n. J•i t·c•: .. r i1 
renRon ~ prcf?r Chubb's Cmnhina.Lion N'i.!..d 1t (d<) nnc l•n.v. it ]10\\'tkrcd a . ..; it is 11nt 111 ;n·l, 
Latch, 111 wh1ch the le"crs thcnl>'clYCs forn1 an1l pnt n ht L!u m ·cr the llr:\:-" wi1·t:. ~"''' 
~h~ bolt, a.nrl :which is opuned from the l1 olcl it; wi t l1 a pa.i r of ton.!.; -> in 1lw l: t• rr•: . ..;t 
m:mle by turn111g a hanrllc, an1l not hy fire nt ~·om Ct1JI1JH:IIld. :\ n •. rclinan· kit ­
dr~w~ng it back. A night latch on th i:-; chl'm.: r wi ll do it' nll Lhc d:llllj,..rs nre ,;pt·Jp·ol 
pnnc1plc can now l>c honght for rt-> lnw a-; :111d rt c-len1·lirc 1nndc: in l':w1, I llit\'t:: lornz• ·d 
3s. Gel. or 4:;., and j,.; ahollt the ],c:;t that them in t l1 !" "ny 111 \',.;t·ll', wl1•:n n Inn" di.; 
can be .usccl. No dir?cti<?n nCCll ]) '.} giYcn tnnc.:c fro111 the ;. h 0 J ~ . ,\n r•rdinn.ry ·g rat1 
for cuttmg keys to .th1s km1l of lork, a,; all \\'oulcl pmhnl•l.v rln if the tnp \\':t-; r·•>YCrt!d 
lever keys are cut In the same manner as clown to the bar::; with .-. he~.:t iron tu inen:a.-;c 

I'lg·. 5. 

r ia;. 6 . 

Fig. 11. l':ig. 12. 

• I 
I 

Figs. l and 2.- Chubb's Lever s with Notches or False Gatin;s. Fig. 3.-Bolt Stump. Fig. 4.-Hobbs' Patent Protector. Fig. 5.- Hobbs' Pat ent Mov~ble ~ 
Stop. Fig. 6.-Bramah Lock (Tlll Lock). Fig. 7.-Dovetalling New Bow to Key. Fig. a.- Notches in Guards. Fig. 9.- Key for Lever Lee!.:, sllow1ng 
Defect at A. Fig. 10.-Cylinder of Bramah Lock (Night Latch). Fig. ll.-Ring. Fig. l 2.-Mode of opening Night Lat ch. 

necessary to cut the notches in the key, which 
may be nflccrtai ncd by holding the cylinder 
to the light and look ing n.t tl!e groove B n. 
Tbo notches in the key should bo cut down 
ono n.t u. time, until the gatings in the 
guards arc opposite the grooves in the 
c.vlinuor, when if the lock is put together 
ille key will be found to ftt. 

These locks arc uow soluom used for sn.fes, 
but they are frequently used for purposes 
whore a ~mn.ll key is preferred, such as night 
latches, Jewel cases, etc. For night lo.tches, 
however, they cannot be recommended, as 
like all drawback locks, however good the 
works may be, they can en~ily be opened by 
boring a hole under the latch, and tuming 

previously described. Beforo clo:-.i ng this I the draught. "\Yhen the ka5S l.1as mel.te~, 
paper, it may be as well to describe the tnrn the key round once or t\nee untd 1t 3 
method of repairing a broken key (hrokcn, has coulcd, so that the bra!:;; may l·c e•)lltlll.v 
that is to sn.y, ut the bow, for if the h1 t is distributed, an cl then put it on one :<tde to 
broken it_eo.nnot be repaired). If the how 1:-; cool. Take ott' the sm plu:; hra..;;;, nlill ~le~.n r 
twisted on· and not tlamn.gcd, a s lnt shoultl up the key with emery cloth, allll tt 15 "· 
be filed in the top of the key nr11l the how fini"hcd, and will be found CtJU:tlly as strong '!.. 

driven on, but should the bow l•c J,rokcn, us a new one. 
n.n old key must be found with a ~onnd bow. I think I ha,·c enumerntcd now all the 9 

I n ironmongers' shops all old keys are orclinarv repairs incidPntal to locks in gcn~ral L 
preserved for the sa.ke of the bow:\ so that use, nn,·l h:1xe en~1hled thn~e of a mecbamc~ h 
one could be bought for a trifle, if there did turn of minrl to keep their own locks 1d r 
not happen to Le one in the house. !-laYing repair n.t a Yery small cost. A;s I st~1t.e fl 
procured the Low, it and the key should be before, I shall be plensed to g1>e an) JU- r t. 

dovetailed together, as shown at A A, Fig. 7, formation thnt may be required through the , ... 
and a few strands of brass binding ' rire medium of "Shop." 
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<METAL SPINNING. 

BY F! J. DURRANCE. 

those of my readers possessing a lathe, 
can be no mor.e interesting or pleasant 

of using it than in the process of metal 
Llll''. Very little is known amongst 

of this method of sheet metal 
,rld.ng, too little, in fact, considering that 

~"' of useful articles in daily use can 
easily and simply made by this process­

trays, egg-cups, candlesticks, etc. And 
of•the articles produced are specially 

!tecl for embellishment by the two methods • 
to readers of W ORK as repousse 

..,LA and chasing. The tools required nre 
few, and can be easily made by any one 

mg a little mechanical knowledge. And 
necessary ~kill is soon acquired, and the 

,.u..., obtained very satisfactory. Now to 
Presuming you have a little know­

cu)<" :; of wood turmng, I will commence by 
escribing the making of the simplest th ing 
can think of- a cigar-ash tray. Take a 

~~~oc of hard wood of a close grain (beech 

• • 

M ETAL SPINNING. 
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metal to co!llmence p~actice-lead, pew~er, the metal sheet betum."'t the two and brin<T 
or better st!lJ, sheet zmc used for covenn"' up the back centt·e a <m ·, 0 ..,t tl ' . ll "I th t f h t l b . f t> ' "" ., IC ~ I O:l COl . k coun. ers l o e ars IS pre erable1 as . of block. Run the lathe slowly rou~d and 
It eeps 1ts co ou~ an~ takes a good pohsh. centre the metal sheet. Now Hcrew u1; 'the 
~ost p~urubers wtll ptck you~enough out of b~ck centre firmly and lock it, pnt a little 
t e scra-p for a few coppcr:s. Now cut a . ml on centre, and we arc 11ow ready to b('giu 

Fig. G.-Theoretical Sketch of Plan of 
Lathe, etc., looking from the Top. 

• 
"·METAL 

0 0 
0 0 0 

I 

.. 

l'ig. 1.-Sectlon of Smlll Tra.y a s Gubj3~t for Metal Spinning . 

• • 

• • 

• 

..n&li>ll or Piece of Turned Wood 
to hllld Metal in place. 

• 
• 

8 

.. 
, 
"· 

l:ig. 5.-l'IIode of Turning Pn.ttern on Lathe. 

· z 
'· a: 
:W . ..:- . 

1--. 
<!: a: , 
, 

. . , , --
Fig. 4.- Pln. 

Rest. 

(see Fig. 3 showing all /,1 .~/tu). nut as WC; 

t:annot go on without tools thc~e 111\\St he 
unr next consideration. These con);ist of 
J•i et:es of steel of v:nious (orms, nncl really 
consist of what arc kml\\"11 as hnrni::1l1crs; 
for the work wo ha. vc in l•n.ntl n. si 111 plo 
piece of xtccl rnd or wire, n.bout ,·•.1 in. t \J ick, 
rounded ott' nt the und, ~I II Olll llctl n.ml 
polished, and driven inLo n. ~nlltllung hnndlc, 
will do, although it is alwnys prefl·t·:thlc to 
h:we the steel of jla t sect ion, :-;q 11:1 re or 
oblon~, ns they ln.y flat on the rc~t nnd 
do not rerluire so much hold.ing. We u?w 
romc to t 1e ?'ef;l. used for th ts work, whtch 

PJ&'. 1.-lketch lhow1ng Pattarn (A), Sh~t Metal (B), and Holder (C) 1n Position on Lathe. is rather different to that u:;ccl for wood, but 
very similar to the one used for metal 

piece of metal a little larger tha.n the pat- ' turning._ It ~s tlat on the top, at.HI has n few 
tern mould nnd atk'l.Ch it to the fnce of I holes dnlled mto t he upper snrl :wc for the 
pattern; this is the most diflicult thing in purpose of inserting. steel pins (sec Fig. 4); 
this work to hold the metnl close up and the lower part ti ts mto the ~ rest, and ts 
preven.t its turni ng. I n this case wo .turn fastened by a. scre\~ in tho ordm~ry _m:u~n~t~; 
up a p1ece of hn.rcl wood the shape of Ftg. 2, put on a. good qutck speed fm t lu:; \\01 k, 
then put a little powdered re."i!l on the flat the quicker the. better. Now }ook. ca !·cfu.lly 
smfuce ef pattern also a. ltttle on the at the t heoretiCnl sketch, Ftg. (j, ~x tbo 
largest face of the' retaining block, insert rest in the position shown, n.ncl JUSt a 

birclt for instance), about 4 in. square and 
thick ; by any of the well-known 

IO(W, faatea it to n. chuck. A ~ood way 
the taper screw, or attach Jt to the 

plate bf ICl'ews f rom t he back, Fig. 5. 
tarn tt up to the shape of sketch 

1 drawmgs are not to size, merely 
make it nice and smooth., but 

·-~,·- ·- it. N oxt get a piece of sheet 

• 
- . 

. 
• 
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lt:ttlc unde?· tlte cent1·e; next get a piece of 
. suet from the butcher's, and as the lathe re­

volves hold it against surface of metal 
sheet so as to well grease it. Suet is pre­
ferable to oil, as the oil would fly off and 
dirty everything about the place ; now put 
a pin into one of the holes in rest, and 
placing the tr.>ol on the rest, and against the 
left side of pin, press firmly against the 
metal as it revolves. The tool in this case 
becomes a lever, and the pin the fulcrum, 
allowing you to exert a great I?ressure 
against the metal, which is required m brass 

- or other hard metal. The ~rease forms a 
lubricant, reducing the frictwn to a mini­
mum. Working always from the centre, you 
will see the metal gradually give way 
and conform itself to the shape of the 
pattern. When you have got the metal 
well home to the pattern, cut off the super­
fluous metal with an ordinary V -tool used 
for metal, and make the edge round and 
smooth with emery paper. Clean and 
polish the surface with fine flour, emery~ 

. and oil, finishing off with whitina ana 
water ; now remove the retaining bloclc and 
polish the flat part. The metal tray will 
not come off yet, as the heat engendered­
will have made the resin stick inside, and 
you may have to make metal hot to get it 

· off pattern, which you can do by unscrewing 
chuck of lathe, and hold the metal tray 

· over a gas flame. You can take off the 
resin with boiling water. The tray is now 
finished and can be chased, or a design 
worked on it by repousse work, just as 
the fancy of the workman may lead him 
to p refer. Of course there is no limit to 
t he number of articles which can be made 
from the same mould or pattern. In real 

. practice the patterns are made in brass or 
iron, as the extreme pressure used tends to 
destroy the shape of a wood mould. In 

·our next we shall t ry something a little 
1nore difficult-an inkstand and a circular 
box with lid. 

SOME NOTES ON SCREW CUTTING. 
BY A. WHITWORTH SCHOLAR. 

PROBABLY one of the greatest difficulties 
with which the young mechanical engineer 
has to contend, is that afforded by the sub­
j ect of screw cutting. Indeed, not only is 
the pupil or apprentice often perplexed but 
the practical me.chanic is also frequentiy at 
a loss as to what arrangement of wheels is 
required in order to cut a screw of a given 
pitch. 

'f his fact is rendered more noticeable inas­
much as the subject is in reality by no 
means a difficult one to acquire when once 
the leading principles involved have been 
thoroughly gra.<.!ped. Feeling sure that a 
large number of th~ mechanical e~gineering 
readers of WoRK will have expenenced the 
want. of information on this subject, I will 
at once proceed to place the matter before 
them in M simple and concise a manner as 
due regard for accuracy will allow. · 
. Tho s~rew-cutting lathe_ presents a highly 
mt~re;>tmg example' of the unp?rtant copying 
11rtne1,ple so often employed m engineering 
t ?ols. The "guide screwt or, as it is some­
times called, the " leo.dmg screw," is an 
accurately finiRhed screw of about the same 
length as the lathe bed, and placed exactly 
p_!lrallel to the centre line of the lathe. 
Upon the exactness of this leading screw 
depends the accuracy of all screws cut in 
the lathe ; hence the necessity for carefully 
protecting from injury this most important 
part of the machine. T\le pitch of the 

.. 

leading screw-that is the length occupied 
by a thread and a space-is usually ~ inch or 
! inch ; or the screw is said to have two or 
four threads ;per inch, as the case may be ; 
the former bemg genert1.lly adopted in large 
lathes and the latter in the smaller sizes. 

A progressive set of change wheels is also 
supplied, the smallest of which has usually 
20 t eeth, and the largest 120 teeth, the 
intermediate sizes varying by 5 teeth. 
There are generally two wheels of the same 
size in the set, as two of 90 teeth, and some­
times also two of 25 teeth. Additional 
wheels of 130, 140, and 150 teeth are 
occasionally included in the set; but usually 
the 120 wheel is the largest. 

It is scarcely necessary to state that one 
end of both the guide screw and the lathe 
spindle or "mandrel" pr<~ject beyond the 
end of the lathe bed, and that the extremi­
ties are arranged to receive any of the 22 
change wheels. To enable us to communi­
cate motion between the mandrel and the 
guide screw, an adjustable quadrant is 
provided which contains a stud or pin, upon 
which another wheel can be placed so as to 
"gear" with both the wheel on the mandrel 
and with that on the guide screw. 

Now suppose we place one of our two 90 
wheels upon the mandrel and the other on 
the screw, communicating the motion 
between the two by means of an inter­
mediate wheel of convenient size placed 
upon the stud in the quadrant. Then for 
every revolution of the mandrel, it is clear 
that the guide screw will also make one 
revolution, and a moment's consideration 
will show that the pitch of the screw cut by 
such an arrangement will be exactly similar 
to that of the guide screw. The whole 
problem of screw cutting can, in fact, be 
resolved into the question of the relative 
velocities of the lathe mandrel and leading 
screw, and we will now proceed to consider 
the means whereby desired Yariations in 
this relative velocity may be effected. 

In the first flace it is necessary to remark 
that the whee placed upon the mandrel is a 
driving wheel, that upon the guide screw is 
a d·riven whee~ and t he intermediate wheel 
which connects these two is called a stud 
wheel ; the whole system as described being 
known as a single train of wheels, to dis­
tin~ish it from the arrangement known as 
a aouble or compound train, t o which we 
shall presently have occasion to refer. 

The axiomatic principle which underlies 
all problems in screw cutting may thus be 
stated :-The number of teeth in the d riving 
wheel must bear to the number of teeth in 
the driven wheel, the same proportion that 
the number of threads per. inch in the guide 
screw bears to the number of threads per 
inch in the screw to be cut. This considera­
tion is the foundation of-

Hule I.-To find the wheels to cut a 
thread of a finer pitch than the guide 
screw :-Place the number of threads per 
inch in the·guide screw for a numerator, and 
the number of threads per inch in the screw 
to be cut for a denominator. Add a cipher 
to each, and we have the required wheel~. 
Thus supposing the guide screw has two 
threads per inch, and that we wish to cut a 
screw of three threads per inch, then­
Number of threads in guide screw=2 adding{ 20 
Number of threads in screw to be cut=3 ciphers 30 
that is, the wheels required are of 20 and 30 
teeth . 

As a beginner might have some confusion 
in his mind as to which wheel is to be placed 
on the screw, and which on the mandrel, 
I may mention that such a doubt may 
easily be dispelled by remembering that if 

the screw to bee-ut is of finer }Jitch than thu 
guide screw, th0 smaller whee is the driv.er, 
and must therefore be placed ou the mau­
drel. But if the screw to be cut is of 
coarser pitch tha.n the guide screw, the 
positions are lfeversed, and the small wheel 
1s then placed upon the guide screw. 

I t is nece~my to observe tlmt it is the 
·relative and not the act1tal nu m her c.f teeth 
which is the important requirement. As a 
consequence of thiR, both the num·bers of 
teeth us found by Tinle I. may Le mcnltipli<:ll 
by any snitalJ!e common multiplier, or 
divided (.by any suitable common divisor, 
without aifecting the resulting pitch of the 
screw. This fact is often of ' 'cry great 
service, since wheels "·hich are o.f incon­
Yenient size may thus be replaceu Ly tho::;c 
of more suitable dimensions. 

For our next example we 'vill tn.ke a case 
in which the number of threads to be cut 
is uneven, as :-Required the wheels to cut 
3~ threads per inch ; guide screw 2 thread:-; 
per inch. 

ProceeLling as directed by Rule I. we have 
N1unbcr of thrends in guide scrc,,· =2 
Number of threads in screw to be cut=3t 

and in this form we cannot add the ciphers 
as directeJ. In order to proceed we must 
first reduce the expression to a simple frac­
tion, and for this purpose we multiply bot.h 
numerator and denominator of the fraction 
by the denominator of the fraction belong­
ing to the mixed number, in this case, 4. 

Thus 2 x 4 = ~- Addin
0
CTCiphers we have ~O 

3~ X 4 15 150 
as the wheels. As, however, the largest 
wheel in the set has only 120 teeth, we may 
conveniently divide this result by 2, and we 
shall then have 40 and 75 as the wheels 
required. 

The size of the intermediate wheel is 
immaterial in all cases of single train gear, 
convenience of communicating the motion 
between the driving and d riven wheels 
being the only consideration. 

Let us next endeavour to find the wheels 
to cut a screw of 14 threads per inch, with a 
guide screw of 2 threads per inch, and the 
smallest and largest wheels having 20 and 
120 teeth respectively. Proceeding in the 
usual way we have 1~~· which, by adding 
ciphers, becomes -(f0 . Here we see at once 
that any attempt to divide both numerator 
and denominator with a view to reduce the 
size of the large wheel will also have the 
effect of reducing the small wheel, which is 
already of the smallost size provided. 

This gives ·rise to the following state­
ment :-The ratio between the largest and 
smallest change wheels multiplied by the 
number of threads per inch in the leadiu~ 
screw will give the greatest number or 
threads per inch that it i~ possible to cut 
with a single train. In the case before us the 
ratio is l.,;~ij>=6 and 6 x 2 = 1.2 threads as 
the finest pitch which can be cut with 
single train. 

For finer pitches than this we shall 
require a "double" or "compound" train 
cousi:5ting of four wheels, of which two are 
driving and two are chiven wheels. One of 
the driving wheels is placed upon the lathe 
mandrel, as in the single train, but it now 
gears directly with one of the dri,en wheel~ 
which together with the second driver lS 

fixed to a socket, turning on the adju.st~ble 
pin in the quadrant ; the second d~1ver 
gearing directly with the second dnven 
wheel which is placed upon the guide screw. 

Perhaps the most satisfactory meth~ of 
finding these four wheell; is the followmg : 

Rule IL-To find the four wheels nece;s­
sary to form a double train. Proceed a.s m 
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I, and assume, in conjunction with the 
of wheels thus found, two equal wheels 

·eonvenient size. Then divide the driver 
~dnven of the one pair and the driven 01· 
WP.r of the other pair by any suitable 

• 

make this clear, let us take the fore­
case in which the single train failed. 

ha.1re. here f& and assuming two equal 
JeeLS of 100 teeth in connection with these, 

then have M_ ~~~ and di\'iding both 
first driven ana tlie second driver by 2, 
obtain ~ rlBf a.s the wheels required. 

of tlle driving wheels-the 20 or 
50 - may be placed upon the lathe 

and either of the driven wheels 
screw, without affecting the 

not unfr!ilquently happens, especially in 
case of screws coarser than the guide 

- ... that the pitch of the screw is given 
18~Ld of the number of threads per inch. 

.DDC>se, for instance, we require to cut a 
t inch pitch- that is, a screw in 

111cn a. tliread and a space together occupy 
,inc:ll in length. Th1s ca.n be done most 

ven1ently by-
ill-To find the wheels to cut 
of a coarser pitch than the guide 

raw:. Multiply the required pitch in 
;cbes by the number of threads per inch 
the guide screw, and then add ciphers as 

.ii>LllC L 
Th1:15 t X 2="/, or by adding ciphers 1f9 

dividing by 2 we ha.ve W a.s the wheel's 

...pg<uu., supposing the pitch of the screw 
is 61 inches,~ X 2=¥, adding 
W, and assummg two additional 

ileels of 120 teeth, we have W H8; then 
the first driver and secoud driven 

we obtain * \~ as the required 

all the examples hitherto given we have 
with right-handed screws, of which 
· screw affords an exam~le. If a. 

screw has to be cut, 1t will be 
to interpose a wheel of convenient 

between a driving and driven wheel 
determining the required wheels as 

~....... An extra adjustable b~ is provided 
the quadrant to carry t · additional 

Rule IY.- To prove the wheels to be cor­
:-Multiply the driving wheels together 
multiply the driven wheels together. 

,..... the greater quotient by the less. 
this result is to be multiplied or 
by~the number of threads per inch 

:m<Jle screw, according as the screw to be 
ia of finer or coarser pitch than the guide 

, The final answer should give in the 
instance the number of threo.cls, and in 

second instance the pitch of the screw 
cut. 
render this clear, we will prove the 

.ela in the exam_ples given to illustrate 
II. and Ill In the first case we have 

,,.tU(.. as the wheels. Multiplying the drivers 
tt1u~r,. 20 X 60=1,000 ; multiplyin~ the 

together, 70 X 100=7,000 ; div1ding 
by the less H~g=7 ; and 

by number of tfueads in guide 
mc:e the screw is of finer pitch than 

acrew~ we have 7 i< 2=14=the 
of threaae required. 
eeoond case (Rule Ill.) we have 1-% 

wheeJ.a. and we can at once diviJe 
by the le!s, thus :-{~= 1'7 5. 

in tbiA cue the screw to be cut i~ 
U.n lhe auide screw, wo must 

dae Dllmber of threads in the 

ID&I we then have 1.l.E=·S76 = 
2 

• 

t inch as the pitch which would be cut by 
such arrangement. 

In the last case we have .!LO. 1 .. ~ 0 as the 
90 <) - *0 -U 

wheels. X _L_Q-lOS00- 13·5 n· ·1· rr 
40 X 20 = 800 - . lVlC lllo 

by the number of threads in the guide screw 

we obtain 
13

'5=6'75=G1 as the resultiurr 
9. 0 
~ 

pitch in inches. 
I have thus endeavoured to indicate the 

principles involved in screw cuttin"' rather 
t han confine myself to mere statements 
of hard and fast mles. For by this means 
the student or the workman will be enabled 
to understand whn.tevet· theory is involved 
in tl:e l?ractice o~ the workshop, and the 
apphcat10n of wlnch he will then be in a. 
position to modify or extend. 

----- ---
THE SPEAKING TELEPHONE AND 

MICROPHONE • 
THEm CONSTRU01'lON, ;\.J."{D HOW TO USE 

THEl'II. 
BY WILLLU! DUFF. 

THE speaking telephone is without doubt the 
most wonderful invention of the nineteenth 
century. Its usefulness for businc:;s pur­
poses is beyond question. lt has in a great 
many instances made its big brother, the 
"electric telegraph," stn.nd a~ide. And yet 
it is so simple in construction that any 
schoolboy, with a few simple tools, and the 
merest t rifle of mechanical knowledge, eau 
easily put it together. 

It consists essentially of a. "·ooden or 
ebonite case, being hollow througl1out its 
entire lengtb, a round steel bar m;t~net fit ­
ting into the case, having o. small Lobuin of 
very fine silk-covered copper wire surround­
ing its north pole, which is ph\ccd at the 
speaking ot· hearing end of the ca~e. Directly 
over the bobbin is placed a circular disc or 
plate of thin sheet iron, fixed round its edge, 
but free to vibrate at its middle. 

The ends of the coil of wire on the bobbin 
are connected by two wires running the 
length of the cn.se, ending in terminals or 
binding screws, for the purpose of conncct­
inu the instrument with the line win:. 

Formerly, two such instruments were 
simply joined up to the line and the earth, 
as shown in Fig. 2, and no battery wn.s em­
ployed, for on speaking into the mouthpiece 
of one, the vibrations of the voice I.Jent the 
iron plate to a.nd fro in fron t of the magnetic 
pole, and thus by mo.gneto-electric induction 
set up undulatory currents of electricity in 
the httle coil around the pole. These cm­
rents were of n. strength and form tlepcudent 
on the vibrations of the voice, and after 
travelling along the lino they passed through 
the coil of tl1e receiving iustnnnent, where, 
by a reyerse. action, they ~c:t ~he iron ~Into 
into a v1bratwn sympn.thettc w1th the vtbra­
tion of the plate of the transmitting instm­
ment. The result was that nn car placed at 
the mouthpiece .of. th~t in~trument .could 
hear a feeble umtnt10n of the d1stn.nt 
speaker's voice. I cn.n well rememuer the 
first time I heard a telephone spea.k. It wn.s 
then only in the experimental stng~. The 
instruments were the property of Str Wm. 
Thomsou. When I placed the instrument 
to my ear at first, I was so much excited I 
could hen~ nothing, Lut gradua.lly the tones 
of a well-known vuico became recognign.ble, 
and when I laid down the instrument, I 
resolved to set a.t once to wot·k and mn.ke 
for myself a set of this wonderful apparatus. 
It wa.'! not until long after, however, thnt I 
did actually make a beginning, and I have 

• 

now n. pair of as goou telcpllone:; as any on~; 
could d&;ire. 

I h~~ a. little knowletlge of tltu sf·i<:nce ,,f 
electr~ct ty, a.nd knew ~Oill<:thing u.f the wlty 
a.n.Ll \\herefot:e of ccrtam law:; wltu·!t ;.to\'cru 
thmg:; elc:ctncal, so I lllalle my tclcphult(;.-; 
to plea:.e myself. I h~Ll no ti:,.:nrc . .; ut· dia­
grams to go Ly, S:l.ve a.n ad\'ertl..;ctncut <:ut 
of the Religion:; Tract Soci~;tv. 

I will sc:t out the details of OtiC' of 
these instrument:;, hopinr• to 111aku tll t:m 
plain enough to the ~ordinary rc:adcr 
and if any cle~trical ~n~inc·ct· hitppen:; t(; 
c~me across tL1~ J.cscr1p~10n I hope lw will 
wmk at any mJscalculatwn:; he llltlY ti nd : 
antl should he be iHclincd to fitlll ·rault i 
will a.sk him to rcmemi.Jur t!tn t I :un 1;ot 
writing for l1im. But at the ii:'lllle t.ime, let 
me assure the a.mnteur that if !tu fullows 
my directions he will not need to Le n.slmmcd. 
of the telephones, for mine can SJH;ak, :mll 
speak well, a.nd the bc:.t in-;truutcnt tlmt 
ever left the electrician's work::.hup can do 
no more. 

'!'he outer case then, to begin, is matle of 
ma.hogany, a.nd is in three pictcs which 
I will call the body, tue mouth!Jiece, ~ml the 
cap. 'l'he body will Le easier to llli'tkc: in 
two pieces, for if made solid or in une tJiecc 
it will be very diilicult to tlrill the hole for 
the magnet. Get two pieces of mahogany, 
·1 ia. by 2 in. by G} in., and fasten them to­
getuer in thu usual way fur tuming- i.e., 
!Jlane two sides and glue them with a. pieco 
of soft paper, such a.-; newspape1·, between. 
They will have the appearance of one vicce, 
mea:snring -1 in. uy -1 in. by G~ in. Turn them 
any shape you fancy; Lut that shown at Fig. 3 
will suit the pmpo:;e. Make the cavity a.t 
the end the size:; indicated in the figure, 
viz., 2:t in. by } in. When you ha vc the l1otly 
turned n.ml tinishcd, split it (the paper 
between the halves make!> this easy), tLml 
m:tke the hole for the HHt:,.:net with a gouge, 
taking cn~·e tu have it in the mitldle of tlw 
en tire }Jicce. The hole should be made so 
thn.t the magnet will tit Wllll and not mttlo 
n.bout; but it must not fit too tight, so as tu 
prevent easy adjustment. 'l'um the mouth­
piece out of a piece of the sa.me stutr as the 
UOlly, measuring 4 in. by ~in. Fig. 10 gi,·e:S 
the exact sizes to \Yhich it must I.J\1 turnetl. 
The cap is shown at }'ig. o ; Lut it tan bu 
dispen:-;ed with, without in any way lcs:cn­
iw• the etrectual working of the instrumen t. 
The bobbin to take the wire for the coil is 
n.lso or wood, preferably boxwood. and it will 
require some care in tuming, few it is so 
small and so thin in every pn.rt that it will 
be en::.ilr broken. It can be made of paper, 
with pu~teLoard ends. I malle mine thu..; : 
a nnnow strip of cream laid paper. glued 
and rollctl round the magnllt scvcra.l times 
till n.uout ~in . thick, and two round (li:;c::; of 
thin pn.steboard, with hole~, th~ width of 
the magnet, glued at cal'h end ot tho paper. 
Firr. 'i shows it in section, !\llll the prOJ'Cl' 
siz~s arc given, which mnst bo the ~am~ 
whethet· made of pa.pct· or wood. . 

The wire fot· the coi I. is No. 3G, sllk­
coverecl · abont ~· oz. will be sutlicient. It 
shoull be wound on the Lobbin as evenly 
as possible, a1111 free from kinks ; buth ends 
must be left free for conncctin~ llP ; one 
end ta.ken thron"'h the sid\1 of the b0bbin, 
a.nd the other o~e left whore lhe wimling 
stops. After winding stc~p .the coil .in 
melted parailin wax. ln w1mhn~ the c01l'i 
for the pair of instruments o~1e "'!ll have to 
be wound in the contrary cltrectw!l t_o tue 
other, and in joining up, the 1Jcgtnlll11g' of 
the one and the end of the other must Le 
connected together. 

The ends of the coil are soldered to two 
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stout copper wires, and carried inside 
through holes to the top of the case, and 
fastened to binding screws. The diaphragm 
is a thin ferrotype plate, to be 
procured at a photographic ap-
paratus shop ; cut it 3 in. m 
d1ameter, and don't have any 
wrinkles in it, especially round 

suddenly the wire broke, causing a great 
rush of sound to be heard in the telephone 
which he held at his ear. He sought to 

The effect was improved hy builclinr• the 
nails up log-hut fa~hion. This crude ;p\aa­
rntns reproduced sound with rcm:>rka ,la: 

fidelitv. Acting on th·.! f:v·ts 
brought out .by tl• c:~e <:xpt:ri­
ment~, he devu;cd nn tii:Jti'IIIJi cnt 
fo r magnifying weak ~ound:' 
which he called a microphone. ' the edge. After all the pieces 

have been made and fitted, the 
best means to put them together 

To Earth. To Line. A s he made it, it co11~istcd of 
a lozenge-shaped piece of carbon 
one inch long, a quarte:r of an 
inch wide at its ccutrl', ntHl OIIC· 
eighth thick. The lnwcr (;nd 
rested as a pivot npon a !'mall 
block of simila r carbon, th<: upp<:r 

will be to begin by gluing the 
two halves of the body. Previous 
to this have the two small holes 
to t.ake the wires from the coil 
running parallel to the la.r~e hole 
for the magnet, one on eacn side. 
When dry and hard put the 
magnet in place, with its south 1 

pole at the top, and insert the 
adjusting screw, which snould 
have a neck to work in a little 
collar screwed to the end of the 
body (see Figs. 4 and 8). Screw 
and collar should be of brass. 
Push the wires from the ends of 
the coil through the small holes 
in the body, and bring them out 
at the top; place the hole of the 
bobbin on the protruding end, 
the north pole of the magnet ; 
the bobbin should fit tightly; it 
will be held in position by the 
wires, which may now be fastened 
to the binding screws at the top ; 
turn the end of the wire two or 
three times round the stem of 
the screws ; screw them tightly 
into the wood. The diapht<~.oam. 
may now be laid in its place ; 
but just before doing this place 
a piece of paper over the magnet, 
and with the adj usting screw 
bring the maanet to touch the 
paper ; place tlte mouthpiece over 
all, and f<\Sten with four brass 
screws ; before fastening up tight 
withdraw the paper; this will 
leave a space of about a 32nd of 
an inch, or the thickness of the 
paper, between the magnet and 
the diaphragm; the mouthpiece 
clamps it round the edge, and 
leaves it free to vibrate at the 
centre. The magnet, it should 
be said, will require no further 
adjustment. It should be strongly 
magnetised to begin with, and 
capable of sustaining its own 
weight. 

The instrument just described 
is what is known as the Bell 
receiver, and two of these instru­
ments will s~eak or hear if they 
are alternattvely held to the 
mouth or en.r. The method of 
connecting them to the line is 
already described. 

c 

0 

- ---·B 

• 

end being made round, ).0 as to 
play free in a hole in a !' lllall 
block of carbon simibr tn tlwt 
at the lower end. 'l'he luze:nge 
~tood Yertically upon its lower 
sur.port. 

f be form of the earl :on i~ 
not of importance JWO,·itlcd tlrc 
weight of the upright co11 tnct i:-; 
only just suflicient to make a 
feeble contact by its own weight. 
Carbon is used in prefcn.:ncc to 
any other material, as its surface 
does not oxidise or ru~t. 'l'ltc 
general appenrnnce of the mic-ro­
phone will Le seen from the 
drawing, Fig. 6, and the mcthotl 
of connecting it to the line and 
battery will be understood by 
reference to the section given at 
Fig. 11. 

This instrument is capable of 
detecting very weak sound~ made 
in its presence. If a pin, for in­
stance, be laid npon or taken otf 
the table, a lli ,.: tinct sound is 
emitted ; or if a fly be con fined 
in a matchbox, or other su itable 
prison, it can be heard walking 
with a peculiar t ramp of its own. 
Thus, the beating of a pnl):e, the 
ticking of a. watch, the tramp of 
a. fly, can be heard at least a 
hundred miles di:<tant from the 
source of sound. The succe:;s of 
tbe telephone is hugely due to 
the microphone, for the t rans­
mitters which are now in use, in 
conjunction with tlle telephoneR, 
on our exchange systems are, to 
a great extent, modifications of 
Professor H ughes' simple con­
trh·ance. 

There are a great ma.ny dif­
ferent telephones in use, and a 
great many more have been in­
vented that will never be in use. 
'fhey are all dependent, more or 
less, on the sa.me principle. Fig. L-Sectlon of Bell Telephone Receiver, of which the Outer Case After the invention of the tele- 1s of Mahogany or Ebonite. 

When a microplwne is used a 
battery will be required to gene­
rate a current. For the fl y­
walking and watch-ticking ex­
periments a. sufficient battery 
can be constructed for little 
cost. The following will suit all 
requirements ; it is a mod ifica­
t ion of the Daniell cell. Three 
jam pots, three plates of copp~r, 
with a gutta-percha-coYered mr~ 
soldered to each ; three plates or 
zinc, with a copper wire also 
soldered to each, which may be 
ba.re; a few grains of hlue5tone 
(sulphate of copper), a little sa\l­
dust, and some salt and '~ater. 
These are all the materials neces· 
sn.ry. Put a plate of copper at the 
bottom of each jam pot. } 1. ~low 

phone, Professor H ughes, of tele- v. Magnet tlttNI with Adjusting Scr!''V· c. Coil nf Silk-co,·ercd Wirl'. w , Wire !mm graphic fame, invented an instru- Coil to Binding Screwa. D, Dtllpbragm of Fcrrutype Jron. P, Eart>iccc. 

ment known a.s the microphone. 
H e had been investigating acoustical phe­
nomena. by the aid of the telephone, o.nd 
discovered that o. delicate contact between 
two conductors could be made to transmit 
speech. In the course of his experiments 
be had been using a. strained wire, when 

imitate the condition of the wire at the I the 'nre to come up the side ; put a httlf 
moment of rupture by replacing the broken of the sulphate of copper on the . tClp o 
ends and pressing them together. This he 1 each plate ; pack in the sawdust unhl a few 
did with three common nails ; two joined : inches from the top of the pot; pla.ce a sbebt 
to the ends of the wire lying on the table of zinc on the top of sawdust ; allew t e 
side by side, and the other lying across them. wire to come to the opposite side of the pot 

• 

\ 

• 
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uau that where the wire from the copper 
a..., comes ; moisten the sawdust with the 
a11e.r in which the salt has been dissolved; 
cork may be fitted to each pot to keep 

ISDl_ clean and tidy. Connect the cells 
:etb,er as in .F'ig. 9. 

~-------r------~u~·ne~·------~------__ _f7 

this arrangement speech can be 
m':ILe~ on, and a great number of wonderful 

conducted. To have a direct 
between two stations a 

A 

Earth. r--'--. 

Fig. 2.-0rigi.nal Form of Telephone. 

Fig. 3.-
r Body. 
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Fig. 5.-Cap. 

r'ig. 7.- Bobbin for CoU. 

I 

T 

.( ____ _ 

' "'' ~~ 
I 

I 
V 

Flg. 11. - Se::tton of Microphone. 

' 

I, 

• 

Fig. 9.- Bn.ttcry . 

-------

' I 
' I 

Fig. 4. - Binding 
Screw (A) and 
Adjusting Screw 
(B). 

Fig. 6.- Carbon ~1icrophone. 

Fig. S. -Collar. 

I 
L.Tl 

Fig. 10.-Mouthpiece. 

duplex set of npparntus will he rcquircti . 
includmg call-bell:-;, etc .. mounted np,~n ·~ 
switch-board, with nil the pn1~1phernnltn. ot 
practical telephony ; Lut a~ the::;o tl l• not 
come within the !'icopc of the p~·t-~cnt pn.pN, 
I will lea\'e them to ;-;ome !uturc t111_1c. • 
Perhaps an abler pen than mine may wr1te 
upon this ~ubjcct. .:\t all cYent:-:, I h:n·c.­
endenvouretl to do my best t~ put _the 
matters of principle nml constructiOn plamly 
n nd clearly before the reader, l_lnd ~ uore. I 
~;h:1 ll have succeeded not ~:mly 111 <)01ng tl~1s, 
but in interesting many m n. sul~JCCt wluch 
is pos:)essed of con:)iucrable importance. 
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CONSTRUCTION OF 
DOTTLE DICHROMATE BATTERIES. 

DY F. W. MASON, F.S.S. 

As many amateurs, and likewise professional 
men, use these in their experiments, it would 
perhaps not be out of place for some to 
know how to construct them. These bottle 
batteries, though ~enerally known by the 
name of "Bottle Bichromate Batteries,'' may 
really be used with any single fluid cell solu­
tion i. and at the conclusion of this article 
I wil give a few different kinds of solutions 
which have been practically tested and used 
for some time past both by mrself and 
many leading electricians. · 

In the first place take any ordinary wide­
mouthed bottle. If it be preferred to use 
the regular form, bottles can be obtained at 
a.nyelectrician'sforabout 9d. or 1s. each. They 
should have the capacity of about one pint. 
Of course smaller ones can be used if de­
sired, but this size is the one I always 
recommend. . Take a piece of ebonite, or 
any hard wood, about tin. or ~in. thick, 
a.nd, by means of cuttmg and turning it 
in a lathe, obtain it so that it will j ust fit 
loosely inside the neck of the bottle ; then 
take another piece of similar material, about 
·r'tr in. thick, and turn this slightly larger 
tnan the neck of the bottle, so that it will: 
when placed on the t.op of the bottle, rest 
there without in the least entering the neck. 
Put these two pieces together by means of 
glue, so that their centres exactly coincide 
with each other. Thus we shall have our 
lid made. When these are dry and firm, 
drill a hole through the centre about i in. 
diameter ; then fit through this, by means 
of mo.rine glue1 a piece of brass tube .fa in. 
diameter. 'f his should project about 1 in. 
above the lid, and about s in. underneath ; 
i t should also have in it, at the upper ex­
tremity, a hole drilled and tapped, and a 
screw fitted to it. This is for the purpose 
of holding the brass rod (which is attached 
to the zinc element) in any position. 

Having done this, the next step is to 
take a piece of zinc fa in. thick and of a 
suitable size so that it will go through the 
neck of the bottle into the interior; .then 
drill in this (at the end which is designated 
to be that which is to be connected to the 
brass ro'd) two holes about t in. or .;. in. from 
each end. Then take a strip of ebonite ~ in. 
thick by (if the zinc is, say, 3 in. broad) 3 in. 
long and i in. width ; cut a channel in this 
about tin. or 11. in. deep to receive the zinc 
(the width tote regulated according to the 
thickness of the zinc employed); two holes 
.are then to be drilled at each end so as to 
be level with those holes drilled in the zinc, 
and by means of two small screws the zinc 
and the ebonite strip can be attached to­
gether. The ebonite strip should also have 
in its centre another hole drilled and tapped 
about ~in. diameter. 

Havmg done all this, next take a. piece of 
brass rod ~in. diameter, tapped at one end 
so as to screw into the ebonite strip ; pass 
one end of the rod through the brass tube 
in the lid and we have the zinc element 
complete (except the amalgamation). Then 
attach to the lid, by means of very small 
screws, a U-forin piece of copper so ns to 
encircle the brass rod without touching it. 
It should leave a space of i1 in. between the 
edge of the r.opper and the brass rod. This 
copper strip should be about tu in. thick, 
and should o.lso be attached to a terminal on 
the lid. It is to this cop{>er strip that the 
carbon element is joined (one on each side 
of the zinc). 

When we have got this into its place 
and properly tixed, we can then choose our 
carbon plates. 'l'hese should be made of 
good hard porous carbon, exhiiJiting no 
cracks or coloured marks whatever on its 
surface. They should, of course, be of such 
a size as to suit the cell itself ; they should 
reach from the lid to within i in. from the 
bottom, and should be, at least, the same 
size in width as the zinc plate. Before we 
can attach our carbon plates to the copper 
strip we shall have to copper one of the 
euds of each; and to do this we shall have 
to make use of the electro-plating process. 
Take a~y wide jar holding aoout a pmt, and 
nearly fill it with the following solution :­
Copper sulphate, 1 lb.; dissolve in hot wn.ter, 
and add, when this is cold, 9 oz. of strong 
sulphuric acid. Be careful in the adding of 
this, as it will cause the liquid to become 
hot and spirt ; it should be added very 
slowly. II the reader should not like to 
make up a quantity of this, he can use the 
following smaller proportions :-Copper sul­
phate, 2 oz.; sulphuric acid, 1 oz. ; water, 
ou~ pint. 

When we have obtained our solution, 
and have filled our jar with it, we must 
obtain a cell of some kind of battery. The 
Bunsen is very good here; or, if the ren.der has 
a Daniell, he can use it in place of the Bunsen. 
II we have the Bunsen, attach a wire to the 
zinc, and also one to the carbon plate, and 
bring them to our jar of copper solution. 
To the wire comin~ from the carbon of the 
battery attach a piece of copper plate, and 
immerse iu the jar of solution ; string the 
carbons to be COJ?pered to the other wire 
coming from the zinc of the battery. They 
should be attached to this wire by me:ms of 
thin copper wire. Immerse the ends of the car­
bons in the jar of coppering solution to about 
the depth of 1 inch. Be sure that the carbons 
and the copper plate do not touch. Leave 
them in for about one or two hours (accord­
ing to circumstances), and in about that 
time we shall find we have a fine firm coatin" 
of copper deposited upon them. Then swill 
these well in cold water, and wipe. 

Having done this, the next procedure is to 
prepare a bath of wax : take an old tin tray 
about 2 in. deep, and put some good paraffin 
wax in it, and appl~ a source of heat (as 
gas) underneath. 1! ill this tin up with 
melted wax, and re~ulate the heat so that 
it will just barely .Keep the wax boiling; 
then immerse the coppered ends of the 
carbons in this for about 2 inches. Allow thse 
to remain in for twenty or thirty minutes. 
Then take out and well wipe with dry cloths. 
Be careful and well wipe the coppered ends, 
or else it will be found that we shall never 
obtain the solder to stick to them; and it 
must be also understood that the waxing of 
the carbons must always take place ajte'r 
the coppering and never be.fore, because if 
the carbons were waxed first we should 
never obtain a good coating of copper on 
them, and it is for this simple reason they 
are waxed afterwards. The waxing is to 
prevent the salts of the battery solution 
creeping up and destroying the connection. 
When we liave well wiped and again washed 
our zincs in water, we can attach them to 
the copper strip by means of solderin~ the 
copper St£!J> to the coppered ends ot , the 
carbon. Use ordinary solder nnd spirits of 
salts, and well wipe and wash the joint 
afterwards. Many electrrcians~refer to use 
resin for these joints; but I should not 
advise any of my readers to use it, unless 
they have the patience of J ob, a good 
temper, and also have had a little experience 
of using resin with solder. I never use 

• 

resin in any of my apparatu...-;, and I haYe 
never ha-d any fault to find with any of it 
yet. When we have finished our caruonf<} 
we have the battery complete, except the 
amalrramation of the zinc and the zinc ter­
minal. To make the latter, you can either 
tap a hole in a bras~ rod aJHl screw a small 
terminal in to it; or cbc, if the battery is for 
use and not for show, we can drill a small 
bole down the rod. say fot· about ~ in., and 
then drill another bole through the rod, and 
across this othc1· hulc-s:ly a Lout 1 in. from 
the top of the rod-tap the hole that is 
drilled down the rod, and insert a small 
screw. lf then we pa!-;s a Lit of wire through 
the other bole, and then screw the scrow 
down, we shall have a handy aml cheap 
terminal. It is tire method that I alwll.ys 
use in similar cases where my object is 
not show. 

Now for thcamalgamation of the zi ne. This 
i~, in my iJca, a very important 1mrt. Many 
seem to think that if there is just a little 
mercury on the zinc, that is sufficient; but 
this is not sufficient. The zinc plate must 
have a thorough bright and regnln.r coating 
of mercury on it. '!'here are two methods 
of doing this : one is uy means of the old 
troublesome rubbing method "·ith mercury 
nnd sulphuric acid, and the other is by tho 
method designed and improved by myself. 
1 will give them both. The one that is tbe 
least troublesome to use, and the one I 
always use, is the latter; nevertheless, as 
only a very few use this, I will give both. 
F irst, the old method :- Take a little mercury 
in one saucer, and a little sttlphuric acid in 
another; pour a very little sulphuric acid on 
the mercury. 'fhcn, with a piece o[ rag tied 
on the end of a stick, dip first in the sul­
phuric acid, and then well rub the plate ; 
then obtain a few globules of mercury 0 11 
the plate, and well rub them with the 
rag till a. bright uniform amalgam of zinc 
and mercury is obtained. Be careful that 
you do not get the acid on your bands or 
clothes. If you get the acid on your clothes, 
a little strong ammonia will remove the red 
st..'l.in, but will not, as may be supposed, turn 
tailor and mend the burnt hole. If you get 
any of the acid on your hand, rinse it well 
in running water ; but my advice for these 
two points is, Do not get ~cid on your cl?thes 
or person unless you posstbly can help It. 

Second and best method of amalgamation, 
but slightly dearet·; it costs four times more 
than the old method, and it is this ground 
that debars many from using it :- Take 
nitrate of mercury, 1 oz. ; chloride of mer­
cury, 1 oz. ; dissolve in water to which a 
little hydrochloric acid and ammonic nitrate 
have been added; make up with distilled 
water to one {)int. The zincs, before being i?l­
mersed in th1s, should be well cleaned w1th 
sulphuric acid and water, and should ~~en 
be swilled with distilled water; or, fathng 
this, with water that has been vigorously 
boiled and then filtered. !fear I cannot recom­
mend the use of ordinary water as it is. If 
the zincs have been well cleaned, when they 
are taken out of the bath they will be found 
to have a splendid brig~ t coating of me~·cury. 
This arrangement, as w11l be seen, constitutes 
one of cleanliness and portal;>ility: . T~e 
solution will last for a long tiiDe if It IS 
kepj; w·ell corked in a hot~le when ?Ot in use. 

Now for a few solutwns. Fust of all, 
the bichromate of potash so~ution ::-Ta.ke 
bichromate of potash, 1 lb.; chssolve m four 
pints of hot water; allow to cool, and _when 
cold add sulphuric acid, 10~ oz.-Thts so­
lution is one of the best known, and has 
been regularly used by me for some years • 
past. 

• 
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OUR GliDE TO GOOD THINGS • 

., • Patmteu, ma.mifacturer•, and d«&Urs gtnerally are re.­
~~~ kl send pr~ttuu, lrilll de., of thdr specio.li­
tiu.ln tools, 'rlla.Chlntry, and 1UO!"l:,hop applia.ncu kl the 
Eclttor of IVORK f(fr notiu in "Our Uu.ide to Good 
Things." It u derircble that I]Xcimem &hould. be sent 
f(fr ezami!t(ltfon and tuti7111 in aU casu when thil can be 
~ without inconvetlience. Sptcimena thus received 
Wlll be returned at the eartied opportunity. It nmst be 
underatcod that evtrything w'Mch u not£ced is 110ticecl 
on its mer£18 only, and t'!4t, a~ i t ia in the .P~Wer of any 
?nt _who hill a 1utf1tl arllcle for aale to obtam 'rlttntio1~ of 
1t m th'!& d.apartment 0/ WORK wtthcrut charae the 
11f>tl.cu g1ven partake in no wuy ClfChe nature of adver­
hsement.B. 

88.-HOli(B .A:B:r' Wo.nx. 

readers of WoRK are, without doubt 
nte1rested in the employment which is well 
~pres:sed in the title of the magazine now unde1· 
~Dtsuleratt"on, namely 11 Home Art Work." It is, 

the wrapper tells us, the new monthly series 
"The Art Designer," and is 11 A Monthly 

~or1~olio of F~~-S!zed D~signs for Painting and 
Work, edited b~~- Conyers Morrell 

published at and by . J ohn Heywood. of 
Patemostt!r Buildings, London and M~n­

There is, as a matter of co~e much to 
and. am~e . in the letterpress,' but the. 

lhiEl_f attract~on lies m the sheets of designs that 
tssued w1th each monthly issue. In the parts 

~fo:r.e me are two ~mall sheets-one, that is to 
, m each part, Wlth some well drawn classic.'\} 

11r1~s from the antique, the mo11t noticeable fault 
~UJ·K a somewhat exaggerated gap between the 
J"eat toe of each foot and the toe next to it which 

one tho impression that the classical flgures 
originally rejoiced in the abnormal number 

six toes in each foot and had lost one of the 
ber by amputation. '!'he larger sheets are 
good. One of these has on one aide a 

iirit.Atl full-size design by W alter Crane, for 
corner of the border of a table-cloth exhibit­
two winged dragons in mortal conflict· and 

the other, designs for glova nud handke;chief 
a~a~tcd for needlework, repousse work, 

~Jcor pamtmg, or w~od carving, by Mr. G. 0 . 
F.L.S. ; a des1gn for a plaque of water 

tadpoles, and frogs, by Mrs. Erneat P eel; a. 
nd1er for altar linen by the Rev. Aymer V lillance · 

cup and saucer, with violas, br E. Hall; und 
needle-boxes, , one m the form of 

,~.vuu and the othel' reaombling a guitar. The 
large sheet contains on ono sido Andro­

lche, reclining on a couch, and on the other the 
auhje<.i on a emall scale, surrounded by a 

lrdtll' of flames ; vari?ua sml\11 dosigns inclu­
aome Old Enghsh patto1'118 for muslin 

woide'l~y i two circular designa for needle­
or repout&e work for embroidery, the 

I 
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SIIOP: 
.A CORNER FOR TUOSIC WHO WANT TO TALK IT. 

• • • NOTICE TO CORRESPONDENTB.-ln. (l'll.Stcering (li~Y Of 
tM "Quution& &ubmitUd to Corrupondnl/.1," or in rt· 
ftrring to nn.,thi119 that hiiS appMrttl i 1~" Shop," wriura 
nre requ.utui to r efer to tM n1unbtr a1td page of nmnbtr 
of WonR in. 1uh !eh. the subject 1t ntler consickrnllon. 
appcarect, Ctlt<l lo give the he<tdi.11g of tlte parayraph. to 
which f'((trellet i& made, and the iltitial.s and Jll«et of 
rt3idtnce, or IM nom·dt·plt,nte, of the 1uritcr by whom 
the quuti01~ has bun asked or to whom a nply hiiS 
bur~ alrtJt•dy ginn. Answers cannot be git.<el~ to quu­
tums wllich. do not bear on. 611bjects that fairly come 
within the scope tif the M ngazint. 

I.- LETTERS FROM CORRESPONDE~TS. 
Broom and · Brush Maktng.-BnusnMAKER 

writes:- I see on pnge 253 of WoRK an answer to 
n query rel\arding broom and brush makin~ which 
is Yery mis1en.ding. I understand the materull your 
correspondent hns sent you o. sample of is cnlled 
hn.ss. It is of n dark bro)vn colow· and very stilf; 
it is used to mnkc stable brooms with. I will try 
nnd explain to the best of my abilities the proper 
way to tie a knot. Say that the hole.OJ in the brush­
heud are ! in. in d iameter. Take up ns much stutf 
us you tbink will till a bole; have your fitch 
melted; dip the one end in it to the depth o full 1 in., sons the p itch will penetrate through it; then 
take o. piece of thin cord about 12 in. long, and roll 
it tight ne the top; then dip it in the t>itcn a second 
time nod Pllt it iu the hole "'ith the nght hand with 
a half circular turn, just ns if :rou were screwing it 
in. 'rhis spreads tbe knot and puts it to the bottom 
of the hole." 

A Complaint. - W. W. W. (London, S. E.) 
writes:- " .After taking in W ORK regularly since 
commencement, nnd waiting for my turn (wheel­
\vright nnd conch po.inting), I waa astounded to sec 
the article on Bnttlcsden Cart. I supposed your 
writers were practical men, not clerks. I supposed 
·woRK wns for the benefit of be~nners and im­
pro•crs of nU trades. I n your article on cart the 
writer doesn't mention birch for panels, elm being 
seldom used, owing to its being liable to cnst in 
dt·ying; walnut is far too costly. He also mentions 
elm for ~hafts, but 1 hn.ve never seen an elm shaft 
in my life, especially one of that descri{ltion. 'l'o an 
outsider. no doubt your other articles appear 
r easonable enough, buc ho.ving asked the opinion 
of o~hers in the trades, they say the srune, being 
far too amn.tcurisb to be of use to rmprovers like 
mys.11.t. 1\Iost of your subscribers being lnds like 
uayself, they- will o.dmit that 'Shop ' is the best 
portion of the paper (iron trades and sign-writing 
exce pted). However, I shall stick to i t, hoping it 
willunprove and become useful" 

Metal for Repouss6 Work.-F. U. (Hereford) 
writes:-" I have taken in \YORK from the com­
mencement, and I consider it r eally the best of its 
cln.ss published. I have obtained much that is 
ltseful ft·om it, and should therefore like (with your 
kind permission) to call the attention of your 
readers nnd workers in repouss~ (that is. of those 
who do not already know it) to a very beautiful 
metal for this work, far superior to either brass o r 
copper in workin~ and in looks when finished. It 
is known as a.lummium bronze or sun metal. The 
patentee is 1\Ir. J ohn Clark. 80, Grent Brook Street, 
Birmingham, but no doubt it cnn be got through 
nny ironmonger. I ho.ve just finished a piece ot 
work which put it to a very severe test, and it came 
ont victorious in every instance. 1 see the mctnl is 
patented in Belgium, Frnnce, Germany, Unjtcd 
t:ltatcs, Great Dntnin, and India, the price ot it 
being very reasonable.'' 

An Oplnlon of WORK.- STOKER writes :­
" AJlow me to say a few words nbout \VORK. Your 
corrcsP,ondcnt W. V. C. (page 2GS) says that most of 
the art1clcs In Woru' arc far above his head. Per· 
haps so, but why don't he try something thn.t won't 
r equire so much skill to make ns • A Cabinet in 
1-, r<:Lwork for Skilled 'Vorkmen1' It only needs a 
bit of courage and determinaUon to succeed, nnd 
the n I am s ure he will have no cnuse t.o grumble 
when he looks upon his lllmdiwork. Now, here is 
nn 1us l.ance that shonld encouro.ge him. T ill I ltntl 
the llrst uumber of 'VonK 1 ltncl never used n 
carpenter's tool, and I have ne,·er been inside a 
carpenter·s shop, or f!Cnrcely ever seen a t:arpcutP.r 
at work, so surely 1 wns about on a lc\•el with 
'V. V. U. In the matter of carpentry. I l1ud very 
little money to spuru, yet I purchased a small plane 
for 2.••. tld., begged nn old tile from the scrap heap 
a nd forge1\ myself some chisels out of it, with the 
ki t.chen Hro tor my hcnrth and o. shoemaker 's iron 
lallt tor my anvil, nnd then I went to work and made 
o. table M flcseribcd in No. 1 of \Vontc, wi th turned 
l CJ(ll und plo.ln to p. I met with mo.ny difficulties but 
l•clicvlng that pct·sevcrance conquers cverythli1g 1 
worked • ~way with n will, u.nd sueceerlcd in maki~g 
a good job of it. I then French-polished it, and 
hero ago.ln \VonK came In, tor I hnd never done 
nny French polishing before, but thanks to WORK 
I succeeded In this also. And now I have sold the 
table tor what I consider a good fair price, and am 
gointt to buy a fe w tools with the money. 1 mlp:ht 
say I mnde a lathe to tum the table legs, and the 
ideM for this I got f1·om W oRK also, and nlthough 
it Is very rough, it does a lot of good work. and the 
matcrinls in it only cost me about 4s. 6d. I would 
send a description of i t, but I think it unnecessary 
after whatbas been said by SELF·JIELPER in page 261 

SHOP. 

of WORK, and, as ron see, I am not good at wriUng, 
and I hope my fellow-renders will exc use my 
bn<lly-turned sentences. In conclusion I beg to 
state that in my opinion 'Vomc is supplying a lon~­
fclt want. I o.m sure it is just wlio.t I've been 
longing for many year.<, nod l hcnt•tily thank you 
!or the good it bns done for me.'' 

Simple Measurement of Timber .- Tili!BER 
TROLLY "'rites. in rrply to A. G. 11. (sec puge 
26!1) :-"A. G. H. does not undcrstnnd tl1c reason 
of timber m easurement us giYen by IIoppus 
in his co.lculnlions, or he would not have in­
truded his views of which is r ight: by trade 
usage and fairness in buying and selling: or hy 
cylinder measure. In measuring timber in the 
round it is usual t.o allow ft•om 2 in. to 3 in. less 
circumference for the bark, if on the t.rcc. A. G. 
H.'s omission of this fact plainly indicates his 
ignorance of the usage of the tmdc. Round tim­
ber cannot in fairness be meas ured ns a parallclo­
pipedon, ns if it were the outside or inside of a 
mathematical tlgure-ns· for engineering calcula­
tions-but for what it will fairly produce to the 
buyer when the sap is hewed off und the timber 
squared. Hnvin~ bought nod sold mnny million 
cubic feet of umber, • growing; • round,' and 
' squared,' and knowing the usage in Europe and 
.A.mericn, I mar st.a te thnt the system common to 
all timbcr·sclliug countries for measur ing round 
Umber is the qunrler-Jdrth squared, or multiplied 
into itself, and the product multiplied by the length 
of the piece of timber: tbis product is then fli\·idcd 
bf l H ; if the calculation is in feet and inches the 
d1vidend is the answer, ns shown in lloppus. 
Now for matter or fact. Hns A. G. II. nc ,·er heard 
of tare and tret, the long-hundred. hrnp-mcnsure , 
the barn gallon, the bukcr's dozen 1 Timber mea­
sure comes under the same category of reckoning. 
or it would be cnlled cylinder mc:1surcment if that 
plan were used. From nar experience. the dif­
ference between timber measure nncl cylinder 
measure is ns 102 to 120, or IS ft. of that latter 
measure or less is churgccl to timber buyers propor­
tionately, as well us se,·eml feet less allowed olf 
for ba1·k. according Lo local C'UStom or sort of I im­
ber; and if the tree has n top. even sc,·cral feet 
long, that wiJI not sqnare up Gin. in quarter-girl h, 
that is gh·en to the buyer, if the timber be ordi­
nary English wood. Limbs, in like manner, t hat 
will not mcnsurc the 6 in., are also gh·e n in, if 
they hnppen to ,be left on the 'but.' Is all tltis 
gi•lng-in fnirJ it may be n.skec!. As n seller more 
often t11o.n n bnyc1·, •I can attirm it is only fair. 
How so1 Bccnuse timbc1· is not sound and ser­
viccable to its ontcr circumference. The sap of 
some trees is useless unless specially con \Crtcd to 
other purposes than the • hcnrt-tinabcr' may be 
used f01·-ns, oak for spokes for wheels. for in· 
stnnce. The 'but' is u~clcss because of Lhe turn 
or the · grain ; the top, been use too small; eYc n 
slight cun·cs ont of the si rnight line lu\\·e to be 
cross-cut out and thrown ns icle for othe 1· jobs, nnd 
every bit of sn p must be ~ot olf. This sap may be 
2 or 3 in. t hick in n lurge tt·ee, so thnt the sound 
part of an ot·dinnry oak tree would not yield much 
more timber than was charged for. \by reason of 
the snp alone, without reckon in~ • but' or crooks 
in the piece. A Yariety of chances rise against n 
tree turning ont well whe n opencrl. Pel'l1nps it 
hns been slrickcn by lightning, which eYen a criti­
cally experienced forester cannot always detect, ns 
the ib·e radiating shnkes from the heart to outer 
rings do not show when the bark is on, and some­
tim"S even when the bark is olf. The tree may be 
hollow, or gnnrled, or hn.•e stones and iron nails in 
it ; even a cannon shot hill! been found in the sound 
wood of a tree and the saw is dnmo.g-cd in finding 
it. ('The 'J'echnics of Fo1·cstry,' illust rnted in the 
Journal of Fo1·cstry, by Rider. St. Bartholomew 
Close.) I t must not be forgotten timber in the 
round does not represent cost commercially so 
n1uch as snwing does, whic h Lhe bu:rer ho,s thn.t to 
incur. I t miglit surprise A. G. H. if l1e hnd his 
round log cut down the middle, or 'opened,' as it 
is called, and the measure showed 80 square feet, to 
ha,·e to pay double for lhnt cut, or for 160 square 
feet ; yet it is the rule of pit sawyers of round and 
even sQuare log-s ; and as nn arbitrator and referee 
on sawing mntlc t·s, I feel sure it is only fair, ns it 
is a pn.ymcnt for the labour of ·hewing.' • pittiug.' 
'dogging-down,' 'lining,' nnd 'ho.uling ' the rut 
stutr to stnck, done by sawyers who mnkc this 
charge; for on 'opening.' the tree mar be ·hollow.' 
'rlonted,' or wortnlcss, nod no more cuts put into it, 
nU after cuts being actunl sqnnre mettsure reckon­
ing. Did ..A.. G. U. ever bur a plank cut front round 
ti1n bar with a section thus 1 

A 
• • • • • • 

B 

' • • • 
c._--~· --------------~~ D F 

Diagram showing " Wane" or Timber. 
The triangle cnllcd the 'wane ' of the tim bcr, A, c, n, 
is not meo.sttred, but the other ' wane' is, to half 
Its measure. as shown by the dotted lines n, F: thus 
tho buye r of plank hns some of the t•ountl timber 
and mwing g iven to him. If the plank is less than, so.r,30! feet long by~ in., the hare !laiC foot, or5~in., is 
given to the buyer; this, with the snwin~. hns been 
paid tor, with all its risks. hy the ronnel Umber pur­
chaser. I f this lesson in timber dealing does not 
oon\' lncc A. G. H., let him buy n curpenter·s sliue 

• 

• 
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rule marked for round l imber mensurc. no mnltcr • 
of what nation, or one of the more elaborate sci.B 
ot logtLrithmic scales with gauge points for round 
timber measure, nnd tes t my experience by them 
and he will flnll liorpns·s cnlculnlions right. Hut ,~ 
visit to a wheelwright in the country, who deals in 
round timber, with a few questions. will. if intclli­
gcnlly made, tench him the d itrcrcnce bctwc~.:n 
common sense and knowledge : one IS the al>J•Iiecl science of c r cryday lire . the oth er mny be on y tho 
recollection of a Clnnec or the oracle of a fool- if 
mere blind book lcu.ruing which may mislead thu inexperienced.'' 

Proportions of Lathe Fly Whecla.-J. W. C. 
(Lonrlo11) :- I ha>c received o. very s illy letter , 
throuKh ; the Editor, from an anonymous corre­
s pondent, si~.'·ning himself "J. \V. (.'.,'' giving his ncl­
dr<>ss very precisely as·· London :·· 1·e my i·cply to 
J . .P. ~\.on p. 2'20 or \VonK. .A!l I mnch question it 
the Editor will sully the pages of his journal with 
my con-cspondcnt"s snerrs, I will mention in brier 
that J .. \V. C . SP.Caks of my ~;ketch ns " thnt wonrlcr­
ful clcs1~n of a ught-lncccl Jlg:urcS,'' os o. ··pretty )Jicc.o 
of figure skating, but somcwhn.t far fetcher!. and .., 
just a little too much tco1·k in it,'' and ns nn 
·• antiqunted irlea." _t\.ttcr n. mnunderin:.;- "tnlc of 
the At·k."' .J. '"· C. triumphantly flourishes before my benighted :md antiquated mind a, ··problem" 
reclaimed from Nonh's stomach by o. "wily " en­
gineer" in his J,:{reed for kno wled~c." 'l.his clcj:innt 
co1·rcspondent informs us how 1\oah had wo;·kcd 
ont the problem on the ~kin of the hurd-boilcd cg,; 
which he wns cat in~,;; hence the •• wily·· cngincct· 
employed a stomach lJttlllp for 1 he rcclamtltion or thi.c1 
famous .. p roblem.'' T h<' problem is thnt 1 + 2 :: 3, 
and 2 + 1 = 3. wl1cncc Lhc ob,·ious inference thot, 
ins tead of ~tiving the me thod on p. 220. "with just a 
little too much w01·k in it.'' I ou~;h t Eirnply to lta,·c 
said lhnt the sums of the cliamctcl·s of ea ch pair of 
pulleys shonlcl be alilcc. Passing by the sneers in 
which .T. \\-. C. indulges. I ask him if he thinks that j r. who lt:n-c been among belts and pulleys daily for 
nearly th1r1y years, wouJrl, in 1 his particular case. I 
couauait so stupid an error as that Clllhodicd in his 
llrithmct ic. J . \\r. C. imagines that the problem is , 
the same when the centres of p~tllcys nrc very neut· 
ns when they are nn infinite or lt long dist..:\ncc ! 
nparL l n st~pped pullers whose centres are not fnr 
apart, as in the lathe matte r in qnN.:tion. this arith­
metic 1 + 2 :: 3 and 2 + 1 = 3 does not hold good. 
been use the angle at which the bel t runs on 1 o ant! 
leaves the pulleys hns to be taken into colculation. t 
and thic; go,·crns the Jlroportion of circumference of I 
the pulley;; embraced hl' the belt. If it were sim)lly 1 
a cn.sc of 1 + 2, etc., why the elaborntc formulro for 
belt lt!IIA"IhS given in the books (see Unwin nml 
others) whr re t rigonomctrical functions of the onglc 
8 urc e mployed 1 These fonnuh:e nrc Greek to t 
most workmen, and I , therefore, g:we a graphic 
method that e verybody could undl:'r;.tnnd, and cer- I 
tninly do not think I put •· too nauch t cork in it." 
Yet it seems that it is not sufficiently clear to thP 
dense intelligence of J. \\·.C. But will J. ,V. C. be 
goocl enouKh to set out st-epoed lathe pullers ns on 
p. 220 according to the 1 + 1 = 3 thco1-y, and then 
set them out according to mr directions 1 Ha,·ing 
done so, will he tnke n. pnir of dividers, and step 
ronnel the pa th of the belt on C!lch pair, and acquaint 
the readers of \\~OIIK with the result, omitting the 
stupid rigmttrole nbon t K oah, whic h would probably 
be .. declined with thnnks by onr friend Sloper, and 

' I 

I 
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is certainly unfit for \YoRK 1" l"or myself, I moy • 
sny thnt, U101.tgh I have been at the pains to correct I 
J . "\V. C. in this matter, yet in future, when nssniled 
by a n ignorant and nnonvmous and ungentlemanly [ 
correspondent, I shall, 'whether in the right or 
wrong, trcnt the communicat ion with the silent I 
contempt wWch it desen ·es.-J. H. i 

I!.-QI.i'ESTIONS ..AXSWERED BY EDITOR A~'l> STAFF. 

Coach Building- the "Ca.nt Board."-T. T. 
(Kennill(lion> writes:- " If you arc not tired of 
h earing them, allow me to offer rou a fe w ,o;ords of 
pmise and my testimony ns to the usefulness of 
\YouK. In my bumble estimation il is tile one thing 
that was necilful. :Mar I be allowed to ask nt the 
sn.me time if it is a. part of your programme to gio;e 
nny prncticnl papers on coach builcUng1 It seems 
in most books to be entirely neglected- why, I 
know not. I hope \VonK will be an exception. I 
ltnppen to be a bodr mnkcr (impro\·er), and some 
papers on that subject, especially on the ' cant 
board,' would be read wilh grent pleasure, and 
profit, no doubt, bY ruo;sclf."-I I think we must be 
content to regard "\Voiuc os one of the things that 
arc needed, ltnd not ns the "one thing needful,w 
which is n matter of far higher and greater import­
n.nce, us you will see if you turn to St. Lnkex.. 3S-42. 
Yonr reques t \\;tl1 regard to conch building gener­
nllr. and the "cant board " especially, has bet;n 
forwarded to o. skilled coach builder, who will 
take the mat tcr in hand.--Eo. ]. 

Lec1anch6 Battery for Disp~ stll.- J. C. F. 
(Otfonl).-:\d,·ertise your battery for sale in the 
" Sale" column of "•on~ The cost will be one 
s h illing for twenty words. Or ad"ertise it ~or e~­
change for something useful to the \'altte m thts 
pnpcr, Tltc 1/a::aar, E .rchmrge and Mart, or Tho 
Ennlish .Mcchanic.--G. 1'.:. D. 

Electro-Plating. - J . T. D. (Sundn·land).-I 
hope to ~;h·e full instruct ions on the art. of electro­
plating in some future num ber of \VORK, m a strle easily understood by nm!ltenrs and young "\\"Or·. 
men. .Meanwhile vou mav learn much front my 
occasional "Notes for ~lectro-platers.'' . '-':he ..,best book on th') subject is ·• Electro-depostnoo, by 

• • 
I 

' I 

• 
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W a tt. latest edi tion, price 125. 6d. I am glad t.o 
that such a young amateur electrician is 
an interest in elcotro·plating. I shall be 

to give you instructions in "Shop" if 
meet with any d ifllculties in your studies.­
B. 
Plates . - TORTOISE·SUELL TOl\t (London). 
preparation of your own dry plates would be 

and troublesomejob. and unless vou are 
of lo.rge stock of pa tic nee a nd a cheerful 

I would not advise you to a ttempt 
manufacture ; bet ter buy the larger size, as 

are doing, and cut them down. But wh y not 
your dark elide, o r inser t a carr ier to take 

size7 Then you would be working to a recog­
standard, and pla tes, paper, m ounts, and 

dishes could be used more economicaUr., 
would have no waste, a.e at present. 'lo 

~!J~:,~~ requires a rather heavy outla.y for ap· 
11 and the actual process occupies a deal of 

the result , even w h en the ~eatest 
, is often failure, besides which even 

s~nmary of the process would, to be intoll i­
up about a couple of pages of W oRK. 
information on the subject, you should 

Burton 's " Modern Photo~aphy," pricels ., 
wh,ere you will fi nd a t page 1<13 rull details of t he 

of dry ;~_>lates a nd formulm for emulsion­
. Cassell s a lso publish o.n excellent shi ll in~g 

on "Photography for Amateurs," by 1'. C. 
LE B. . 

Ele ctric BelL- AMAT!i:UR G. A. S. (StepnCJJ).­
your bell stopped ringing when the ar mature 

was pressed to the cores , and did not r eco¥er itself 
en the finger was removed, this showed that the 

co1res retained some magnet ism after the circuit was 
This defect was confirmed by the experi­

m ent you tried with the iron fi Hnss. since t hey 
a lso s tuck to the cores after the circu1t was broken. 
The iron of the cores is therefore, hard. Now for 
the remedy. The surest is, to take out the cores 
and an neal them as directed on page 180. Some· 
times (unless the iron is very bnrd) the sticking 
propensities of the armature may be remedied by 
pasting a bit of paper (gummed paper f rom postage 
stamps! on each of the cores. The magnets for a 
4-in. bell will take 4.7 yards of N o. 22 B. W. G . silk· 
covered copper wire. This w ill weigh nearly si JC 
ounces, and cos t about 2s.-G. E. B. 

lfagne t. - F LAX SPINNER f(L ongton). -The in­
formation you give respectin~ your battery and 
horse-shoe m agnet is insuffi cien t to work upon. 
I must know exactlY: the diame~r of the magnet 
cores as well as the1r length, as I shall .have to 
calculate the cubic contents of the iron in the 
m agnet to arr ive at i ts capability for receiT"in~ 
m agnetism. T herefore ki nd![ oblige by giving me 
the length o.nit the d iamelC?' o the magnet legs, and 
I will then tell you th e size of bobbins to be placed 
upon them , together with th e gauge and length 
of w ire to be wound on the magnet. As the mag­
n etic force developed in the iron of au electro-magnet 
is propor tionate to the strength of the electric 
current passing a round i ts coils, I m ust also know 
t he number of cells to be placed a t my disposal, as 
well as the size and nature of the pla tes. It is not 
enough to say you "have a lot of Smee cells;" I 
m ust know how 1114nv cells. By-th e-bye, your cells 
are not Smee's, but Walker 's, as shown by the carbon 
p lates. 'l'he electro-m otive force of both is low, 
and n ot at all suitable to d evelop the full power of 
an electro-magnet. I will try to instruct you h ow 
to alter your battery, too. if you will write again and 
g ive all par ticulars.-G. E. B. 

Corner Bookcase.-E . S. (Clapham).-! h ave 
a design and description of a corner bookcase, 
wh ich will appear shortly, and which you m ay be 
able to adapt to your own special requlrements. I t 
is seldom J?OSSible to do m ore t han gtve a good type 
of the ':lrbcle. requiredt but thi!J doJ?e, a d vice a nd 
suggestions w 1tb regara to modifications desired by 
correspondents can always be given. 

OvermanteL- BRUBBMAKER wishes to make an 
overmantel with mirrors and fretwork panels and 
deaire~J u. .design for one in WORK from the pencil of 
Mr. J. W. Glceson-White, and adds, " I have m ade 
up one of his designs already, w hich I exhibited o.t 
t he Glasg~w Exhibition last year." I a tu sure M r. 
Gleeson·"" hlte wiJl be as pleased as I am to h ear of 
your success. I have many beautiful d esigns from 
h is pencil a waiting publication, and in cout'Se of 
time you sho.ll have a design for o.n overmantel in 
fretwork. 

Bot-Air EngiD.e.-C. J. W . (B eccles).-Space tor­
b ids any further attem{>t to n otice articles of any 
klnd on show a t exht bitiQns. A mere cursory 
mcntl~n of them is ot littlo, if any, practical use, 
a nd it ts not possible to d()Vote to tt the room tha t 
the subj ect demands. For this reason I cannot give 
a review or the mach inery a t the R oyal .Agricultural 
Hooiety's Show a t Windsor. B ut as soon as i t can 
be managed, desc riptions w ill be given of engines 
u.nd m ot1on3, including a hotrair engine. 

Jlov.M B.epalra.- .AITOR.-Articles on general 
l 1anse repai rs would have to be hypothetical to a 
certa in extent ; that is to say, w e must fi rst sup­
pose certain damages a nd the causes the reof, a nd 
Uum dcsoribe process of re p11.irlng according to the 
aupposltion. The term "general house r epairs ' ' 
uovent a wide area. If there are any particular re­
pairs th a t you wish to carry ou t, p ut a question to 
!la!~n the eutUect. and you shall receive inst ructions 
'!W'OU!fh the medfom or " Shop.'' I am g lad you 
IOUBcl the ft l'lt. paper on B urglar Alarums "very 
pod. and qolt.e lntereaLlnr, also iD.atruoUve." 

SHOP. 

·I~dla.-rubber StnD;lp Maldng.-HAr.r.AliiSHmE. 
- \~ ben I C!lll m~et With nlll' one who cnn unrl will 
wr1te on. this subJect a paper or two dcscl'ipti ,.0 ot 
the appliances ~nd materials used ancl the process 
to be followed, It ~hall be gi\·cn. 1 must. howeve'l­
fi rst catch my .wrJtCI'. P robably this reply to yom: 
a ppeal muy brmg tl. voluntcc t· to tho front. 

Photograp~c Camer a .- Ir. M. Wltlltam).­
The constt·u!!tlon of the camera. is already corn­
men!!ed. \V1th r egnrd to the cost of lens it is not 
posstble for me, being in ig-norance of u;e sort of 
lens you want,. to unmc a price. The best course 
you caT! ndopt IS to send fo1· the l)l'iee list of any 
d ealer m phot,ogrnphic appliances. and select for 
YOl;ll'Selt the. km~ oC lens thnt will meet your rc­
~mrements m. pr1ce as well as other pointa. In the 

P hotographic A.nnuul for 18:)!)." 1ssued by Mr. 
Jonathan F allowfi.cld, . 35 nllli 36, Lower Marsh, 
l!ambeth, s.~ .. wlueh, m fact, constitute~ his price 
lis~. twenty-s1x paj:'CS arc de,·otecl tu drs('ription uncl 
pnces of le~ses. ): ou can get lenses nt all prices from 
i s. ~· to £50, and e\·eu m ore. but good lenses for 
of!iinary purposes may be bou~ht from £ 1 to £5. It 
'!Dlght be useful for you to watch the pboto~mphic 
JOurnals for adYertisemcnts of lenses to be sold 
cheap by those who wish to part with tbcm.-E. D. 

Worlrtng Drawin gs to Scal e .- E. J. E. (Abiua~ 
do~).-For t!Je bcnc~Lof yourself and others wbo find 
a difficulty m readmg nnd unclcrstaniliug workin ... 
dr~wings to scnlc . . a n explanatory )larer· sholl be 
wntten on the subJect. \ ou will fint •· lJrnwin" 
f? r Cn.rp~ntcrs," publi:>hccl by 1\T css1·s. Ca.ssell and 
Co., .Lirmtcd, a mos~ useful book. I t will not bo 
possrble to comply WJth your sug~,testion to enlarge 
\VonK nnd raise the price to 3d. 

Inde x to Num b er s .-BAnnrn:Ao writes :-"If 
the contents of Ctlch number were pt·intcd in small 
t ype oYer the top of the word \\"oHJ~ on the front 
of ouch number, I think it wonlcl be of ~··cat assist· 
ance to any one looking for a ccrtnin article thnt he 
r emembered having seen in some back numbrr. 
I t would save his looking all throul{h each number.·• 
I n rep!~ .to your sug~;cstion. which is a good one, 
the pos1tlon J)roposcct wouJtl not bo a conYeni(•nt 
one for index to numbers; it woultl corne in hl•Lre r 
under the date, but as so much r oom is wanted in 
the fronL page of some numbc r·s fu1· cut.s. it wonh.l 
be. difflcul~ to provide for a!' index in thi'l pa~;c. 
Still there IS so much reason m your suggestion tlmt 
it shall ha Ye careful consideration. 

A Wood en Affair .- PnoGRESS writes :-"1 Jm•o 
tak en \ VonK in ruonthly parts l'rorn Lhc be~innin!.{, 
and w as induced by your prospectus to do so. there 
being man;r subjects mentioned about which I 
sh ould like mformat ion, particularly watch·jobuin~. 
horolo~y. and other kindred arts, but up to the 
present your \V.:>HK bns only been 'a wooden all'nit·, 
and I am glnd to sec you had comvhlints from otbrr 
subscribers. EYiclcntly you put your tru!>t in woorl, 

· and I hope i t won't. fail you, for you will ba >e none 
but wooden customers unless you giYc n betlet· all~ 
round pennyworth. Of cotu'Sc, you. can't gi\·c 
1werythang nt once, and so I shall continue to take 
it in till i t has hncl a fai t• start, and as questions 
a re pet·miitcd I will nsk one or two."-['l'hc pr·o­
specLUs did not say that c\·ery subject was to 
be commenced and clcnlt with at once. You will 
not be long without information on watch-jobhin~ 
at a ll events. "Like cures like," the homruopathists 
say, a nd "like seeks like," in accordance with the 
old saying. "Birds of a:fenther flock togct hct·," so 
t hat yon may trace if you like the woodiness of 
\YORK to the material of which its Editor's hc:td is 
constructed. Yes , I certainly like wood wor·kin~ 
myself, although it can hardly ho said of me that 1 

put my t i'Ust in it altogether. \\'ood is n mntet'ial 
that is far more trnctnblc and easily worked than 
m etal, ancl hence it is t hat woocl wot·kinA" ·Jintls 
favour among the majority of those who take up 
manual ltlbour ns a h-.;bby. M orcovcr, the outcome 
or this is tbnt it is far easier to get writers on car­
pentry, joinery, and cabinet mnking than on olltrt· 
subjects, which, although quite ns impot·tnnl, nn'. 
perhaps, n ot quite so popular. llut you will lincl 
plen ty to interest you, as succcssiYe numbers ap­
pear, even in your ?wn particular subjccts.-l~n.j. 

Watch Make r's Mandrel . - Pnoon~ss. -
F or my own ptut, I prefer o. lat1;CSt size "l.loler" 
tur ns, with uni\·cr~a l head and extm:J, as then 
rou have a good combination tool. but if cost 
1s no object, then a good American lathe. with n 
mandrel head. 'l'o JIL a new jewel, if the set tin~ is 
bad, I should think you could turn out a new sink 
\Yith a fl ue lozenge grnver, but must confess I hll\'e 
never done so, as when too bud to hold 11. jewel 
have usually sent to a jeweller's.- .A. D. C. 

Spinning Tin Plate -J. C. G. (Ncuaoll . Jre­
l a11d).-I quite agree w ith yon LhaL spim~ing- in the 
lathe is a fascinating a r t, but it requrrcs much 
practice. 'l'in plate cnn, to a limited extent, bo 
spun in the la the, !Jut to nothing like the depth you 
name. I n t rade n g r·eut deal of work thut used to be 
spun is now p ressetl. I eannotgive ron the amount 
of pressure to apply ; it will depend upon tho thick­
n ess and quality of plat~ upon which you nrc ~n­
gaged · this a nd the veloctty arc best found by tr1al. 
You should begin with n li~ht pressnre and 
trraduu.lly increase it, but you must be careful not to 
m crease i t too suddenly. Yon cannot a nneal the 
pla te w ithout burning t h~ t!n off; but w i)Y .not get 
the cha rcoal plate JUltl spm 1t., and then h n It aftCI'· 
wa rds 1 You could then annenl it as often o.s .ron 
liked. 'fin plate is not o. favourable malerinl.becuu~c 
the iron will not" !low." You would find Britnnma 
m etal work be tter. I belie,·e the best a ccount of 

4+5 
spinn_in~ mP1n.l is to bo fnunol in ll tJIL~u 1 , 1 ,r .. r:~ •• :\le 
chautcal 7\lancpulution."- F. c. · · · 

B r lltle E lectr oty p es -A I lr ·r· r-· -·1·r· 1/' 1 
SI . t , , ' ) I . . . ·' ' ·. . . () I" 

' ~c. . . . ;:- ." y~ur t'il'-<'. lhc brit rh cu·~-; ,,, 1 1,., 
elct t.ro IS e\ tdurlll causecl by loo IIIIH·i1 , .111.,.,.1ll 1

1 
l~lak.l,nq sn<:h s mall elccll·o9 as you dt·,.rTiltr·. 111 ,'11 i•: 
C!JJlll,llf; t'Olll!l, rou lllll ~t adupL tlrt: !>lll'f:tl't' nf I it•· 
?.IIIC 111 the batlcc·y to tlw size ut' !!llt·lu•·•· '" 1,: 
co \'en· cl. or nsr line con ne et i 111; wires so 11:1 to1 n ·d 111 :, . 

the \'Ohtmo or current. 'l'hc rnrrcr.t lllll\' ·11~11 I •· 
reduced ~'Y rxpusit~~ a small surfuc·c ,,, -~~~"'I•· ;,, 
Lhc SOllltlOn. (tho S lZC of 1\llOI)C r-.linttl<l niW:t\':1 ),,1 
arlclpleclto SIZe o f monhl'. n.ntl by pla<'in" tl1 <: illlud·· 
nnrl r~ronld furtl.tcr upnrL ut the sulutwn . .A l< ·w 
pr·achc!tl cxpenments embmcin~ t Jw,c varit·d 
nllcratrons wtll soon ~ut .rou in the" U)' of ~('ll i1, .. 

go_od, tuu:;h C!>pper. J'hc solution mn,·},n,-,: ;.,"11 ,:-: 

thr.ng to do w11 h ron.r failure. The bc:~t 1:1 tntul<· up 
o~ .-~a.ju~ntcc~ solttlton.or C':'JIPP,r .,, ~J\Jitat c. t; 1,itu ... ; 
\\at!!r. -pmts .. sulphlli'ICaclll, ll• fllllt ounc:n"l. You 
do r1ght I ll usmg the hu·~e lJunic:ll t•cii. - U. E. 1:. 

~lloto-lttho~r~phy.-J. P. cma.~yoll').-\n,C'n n 
surtnble oppo1·tunHy oilers, tW:> suujccL shall t.u 
touched on. 

Mod el Y~cht nnd B ont-b u ild in g .- Thcrc aro 
so many sub,Jcct.s on hn.nd i ustut pre~~1nt 1 hat son1t1 
or I hrm f!lllSt of necessity be clear.·tl onL of the way 
before Uus and others can uc taken in hutttL 

Cntnpult. -G. S. \\?.- Yon say-:-" C"'ouhl ynu 
te~l m.c. how to make n catnpuiL in a Jli'Op~·r ntul 
SCtC'll\thc mannct·- not n mere child's l\1~·. hnt. nnn 
t haL 1s .c~pable o.f throwin~-: n Ion,.. stmi~hl. tll•tJtl 
shot- g t nn~; clew 1ls ns to sir.c of shot uso•ol. mar rr·ial, 
wlwl hc:r wood or wire, mul how lll lllakt· i! prn· 
)ler·h· l'' 'l'o thi!! I ('1\n onlr reply. 1 ,.,,HJtl. lout I 
wo~tlt.l run eh rather not. ns the 1-'i 1'1 b:J 111 '' ln·u lwr 
rather told he r to corur oil' th e m·a'"· t 'alapll lt:< am 
clnn~crous 1 hings ; nml, m; I nnt obli~:t•tl ''' t!t'H ,,. a 
lit~u somcwhr!·c. lmust tlraw it nt eatapnlt,; and a ll 
tlun;;;; that. tnt);ht be atll•ndetl with thnnn;;o• tu lift·, 
limu, and Jli'OJll'rtr. if br·onght into play. Jluwc:n·t·, 
tlu.lt you mny not be entirely c!i!"appoinlt.:d, I will 
rete t· you to lJt·. \nlliunt :-5tnith':> JJictilln;tn· o( 
Greek antl l1oman Antiquities for infnt·llmtioir ou 
the balisla ancl cata\Htll-nneit•nL cnginci! of wnr 
that were capable of l oi11g ull rou wuul ut· wish rm· 
in 1 he wnr of thr·owin~ "a lou~. stmit;ht, t.leat.l 
shot,'' anll•litl it well, too. 

W ORK b ehlnd Ti me. - \'. H. C. (Mnmnfr) 
write,; :-·• Can you inftn·rn me how t ho delay is 
Cllll8Ctllhrou~,th mr bookscllt•r not rcceh·in~ \\'om~1 
I ha,·c been n suhscribr J·frumthccommenccmcntof 
the Yaluablc woa·k. unci I don't thi11k it i-; flUite rildrt 
that the delay should be so long that I nc\·cr 
rcc,.h·c it rc~-:ulnrly. I should be plrascd il' rm1 
cuuhl a~:<ist 111 0 nt all.'"-[Your bookst.:lh:t· Oll.;!ltL to 
h1wc \\ OHK for each week on sale on Tlnu·::;clay 
momiu~ nt the latest, \\"ednc:;<lar bt·iu:t the tluto uf 
publication. 1 cannor fell how the clela~ i:> ~tnsc.t : 

bul l ha\·e n suspicion thnt iL is either thron~,th tho 
remi, ,.,ncss of tho bookseller's London a~l·nt, or tho 
inability or di:,inclination of t ht~ booksdlet· to luok 
I'I'Opcrlr afte1· hi!> husinrss. lf I diol not get thin~;s 
up to date mr::;clf I should try uuothcr l.lovkscllcr.­
Eo.]. 

Upholstery Work -G. P . (Bristol). -CnrpC't 
plnnnin!=:' cannot be tr\!nted of iu tll('sc PIIJ;t's rct 
awhile.'l1s the re arc muny subjects ot' more ;;em·rat 
inte rest awaitint: their turn. Bed h:r.n~ings lun-o 
been under· confl idcrntion. antl n drsi~n may now 
untl then be ,~;h·e n. but, lil•c th.c former s_tJhjc•cl. 
t hi,; must wml. unless l should hnd l 11111 nu,takl·n 
in suppoiiing that there is no large demand ior 
in !>tr·uctions on this kincl of work. ,\!1 run ;we. no 
clou bt. a wure, if I may jud~;e from t In' hradin~ of 
\'0111' note, with the cxcet•tion or J'lnnning. Cl(',. 

ilralH' rics. the actual makin" 11p is done mo:;.tly by 
womcn. nnd \\'onK is a mu~azino for men. 'l'ho 
same objection does not apply to stutlin!> Untl 
grnct·al chair upholstery. w.hich will l!lkc it:> t.nrn 
with other subjects. An article on makmg, stu lhn;..:. 
and co,·er·ing n chair will shortly appear. I (';mnut 
at!Yise you to attempt to nltlke yom· o.wn bn.ttons tl" 
per sample sent. As a matter of busrncs:<. 1t wot.rltl 
liOl pay )"011 tO do SO, and SUrely rou have 110 \H<h 
to make them e11 amnfc11r. \ ou cun bur th,· 
hnllons for ftw less than it would cost you to maku 
thrtn antl l take for grunted you know how lVCUI' t:t' 
tlu:m' wltenc,·er it may be necessary.- !> . ..:.\ . 

E l ectr ic L ight for Phot o D a rlt R oom .­
C'ottHESPO:\nt!:ST.-P rocure ~~ six~,·o!L :! \ C. I'. htn.rp. 
HiJ; up a four-cell battery, tloublo. cnrb.''""· '~'·' h 
single zincs between, ouch nlatc bemg- :! rn- b~ ti w. 
by~ in. Let Lho cells in wl1ich thrse tlil' Jwl•l 1111£ 

less thnn n j' int of liquitl. Attach the l' '' llll'nls t•l 
a board as ong ns the four l'clls t n~-;N h.:r,. ttn,l n.; 
wido as one. L:onuect tho elements 111 Sl't'Jt'5. lit : 
tach n hook nt each end of boo rd. aml. by 111~·ans lll 
a pair of cut••uts nncl ~~ wci"hl. cunntl'I'JlOI,.e thl' 
whole. so u:'nt the rnt ire nrrangt•mr ul ran ltt• 
lowered in to, or withclr~\wn from. c~ll:< br n . mer~ 
touch of tho tln~C I'. l :lmrge tho. t•ells w11 h :~ 
Cht·omic acid four ozs. : water. one prnL; sulphm " 
o.cid ( l 'S~O). ll;ree ozs. by wei,.bt. l\1 ix null ullow t•• 
~et quite cold. Couple up to 1ump by means ot w..JJ. 
msulatccl wires. \ V hen usiru~. lower tht• !•late,;_onll· 
SO fur as i:> nceeSS:ll'Y tO ,:i\·e thC'. rtlCJ!lll'C: II lt).:h_t. 
since at the s tart, when tho solutton ts fresh. "u 
muth clll·rcnt i~ protluc~:d us to cm\tlllg'CI' the l::uup 
if the whole Jen~;th of til t' pla!.es i'! il.llllH' r:;.ed !1~ 
once If your lamp is of hight·r ,·.,lt SlZt' than sax 
\'olts rou must use correl!pundin~ly 11wrc cell:<. 
nllo \\:ing ono cell for e\'ery t wo ,·oils onr the !lrst 
rour.·-S. B 
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Dressers. - Gnn.ET (Corentru). - An nrticle 
describing the construction ot one ot these useful 
p ieces of kitchen furniture will appear ere long. 
Meantime the following hints may be ot service to 
you. .As I gather from the nature of your inquiry 
that you arc not a prnctiCD.l joiner, fnsten the par.tg 
t ogether with nni.ls wherev!!r prytcticable. yo!' "',u 
tlnll $Ome vnlnnb•e sul!gestJons m the description of 
the overmantel illustrated in our articles on artistic 
fumituro, n.s well as in other articles treating of 
cabinet m akin~. Do not attempt sliding doors, but 
be contented w1th the ordinary hinged constructi?n. 
Good sound pine will do very wcllforthe materull. 
but use the red instead ot the white kind, and 
remember that vou will find No. 1 or a good quality 
cheaper in the end than thirds, thoug h it may not 
be so low in first cost of timber. Your sketch does 
not show any plinth. which there certainly ought to 
be below what you r epresent as the bottom of the 
drcsser.-D. A. 

Bookcase Competttion.-CRTPS.-1 haT"e giv~n 
all the information that it is necessnry to give m 
the notice respecting the competition, and all C<!m­
petitors must use their own judgment in p~eparmg 
desi~s. You cnn determine exactly wha t 1s a.sked 
tor from the wording of the n otice, and I <;nnn<?t 
say any more on the subject. The gren~ obJect 1s 
to elicit the ideas of competitors according to the 
base of o~eration set forth in the notice. 

Electrf;l Bell Magnet.- J. B . (Glasgow).- Tbe 
m 8.Jmet of an electric bell should be constructed a.s 
d escribed and illustrated on page JSO. When two 
cores are employed, they must be united bin yoke of 
i ron. so as to form a horse-shoe magnet. have not 
t ried the effect of mounting the two cores on a piece 
of wood or other insulating substance, so as to form 
t wo independent ma.,."Ilets. Sma.ll bells are some­
times rung wit.h one core only. Thnnks for your 
expressions of kindly apprecintion.-G. E. n. 

Mildng Oil of Gold Slze. -GILDING (Wal· 
tcorlhl.-'t'o.ke egual p~ts oil gold size, linseed o!J, 
and copal varmsh. m 1x well together, und stram 
through a fine strainer. Young's patent size is 
equal to parchment size, especially in '\V arm weather. 
to dry quick. To dry extra quick leave out linseed 
oil and add terebene.-G. R. 
Patent.-:M~ERVA.-The advice or ..!JAX w as, 

no doubt, w ell intent.ioned, but eYidently n ot very 
practical. Very few manufacturers or purchasers 
c.·ue to take up an article which is only prol"isionally 
protected ; they generally ask to know that the com­
p lete patent ha.s been applied for. Those who 
t horoughly understand patents are well a ware that 
this J?rOVIsiono.l protection is, in r eality, a very 
qucsllonable monopoly, and that no action for in· 
fringement would lie against any one for pirating 
an invention only provisionally p1·otected • .All those 
who have good inventions so protected should lose 
no time in obtaining their complete patent: and we 
think that the advice of your agents ha.s been w ell 
given.- R. and C. 

Sllver and Gold Solntlon.- GALVA-:>."1nt (;lf an­
cltcstcr).-When :vou have your nitro.te of sih·er 
solution ready, add to it a strong solution of 
cyanide, and when th~ addition or more cyanide 
does not cause any further precipitate of sil\""er 
cyanide. stop addin g the cyanide solution. throw 
sih·cr cranide on a filter, wash'with distilled water

1 and collect silver cyanide in some 'f'essel. Then ada 
to i t one pint of distilled water, with ! oz. cyanide 
dissol\""ed in it. Make up to one quart. and then add 
a nother! oz. of cyanide to it. Do the sam e with the 
gold, but, instead of adding! oz. free cyanide, ndd 
i oz. or one oz. If solution should work slow, ndd a 
little more, say, at the rate of one drachm a t a time. 
I have o. cbain which was in the bat.h for two hours 
tbnt ha.s been in use for the la.st fifteen months, and 
it is not altered much ; but it is very hard to state 
on such matters a.s these, a.s it depends upon mode 
ot working, strength of solution, and e:tperience of 
the depositor. Your deposit ought to have lasted 
longer than it did. U you make up a solution as in 
my article1 and use thes(' p t·oportions of cyanjde, 
you will , ir you are careful in the depositing, be 
a ble to obto.m a serviceable deposit. I am at pre­
sent preparing an nrticle on the use of cyanide of 
potassium, which, no doubt, will be of great interest 
to you. It you cannot succeed, write again and 
BOnd me fn.ll po.rtlculars of your process and pre· 
paratlons.- F. W • .1\L 

ill.-Q OESTJONS SUBMITTED TO CORRESPONDENTS. 
C1rcnJarLatcb Needle Machtnes.- CONSTANT 

READER (Glas(low) writes:-·· Could any of your 
correspondents to your valuable paper inform me 
h ow the cylinders of knitting machines nre made 
a nd cut, wit.b the easiest way to make them, the 
tools required, a nd where such are to be bought 1" 

Tool Wanted- GAUGE POr.-iT (Paris) writes:­
"Wanted , o. rule for prompt and accurate mca.sure­
m cnts to the n of an Inch of openings nnd spaces, 
&A doorways, windows, arches, lengths Inside tubes, 
etc., from 2 to 10 ft. I t Is done variously by work­
m en, but all are more or less dissatisfied with the 
makcshUt plans they adopt. Something r cllnble Is 
wanted suitable tor all workers, and yet to be a 
cheap handy tool, bevel for stnh·-ra ll joints, a grip 
vice for ''Cneer or o. door, etc. Those who use such 
tooll! ll11ght give the best the:y; know in a few words 
in return tor what they take. ' 
Carrta~ro Paint. - W. W. W . (London. S .E.) 

writes:-" Will you k indly submit t.he following 
query to your correspondents1 •ro mo.lco a dark 
claret colour for carts as on bus panels. n ose pink 
le the r ight colour, but l t fades even after varnish­
Ing. lake being too costly." 

SHOP, ETC. 

Fretwork and Carving.-''· ·w. M. (Gla.soou:-) 
writes:-" I would like to h."llow it )lr. llr•nry 
Zilles &. Company, " "il!'on Street, London, E.C .. 
could supply me \\ith n few designs, (rcnn:wk and 
C.'l.r'\'ing, for a knife-box, same M eng-rn ,·in~ in 
"Tom~ Au:;ust lOth. If he can supply lllC with u 
few, to mention cue co:>t 1" 

IV.-Qo~:sTio,_s A,.swERED nY ConnESrO,.DEXTS. 
Hand Circular Saw Bench.-A.H. ( Sc·on·ie7· Sa"' 

M ilh) writes in rep!' to G. H. L. (Hull) (see pn~.te 
222) :-"I understaud'by yout question tll';o.L you wish 
to make a bench of wood, which will do for such 
work as you state, if properly put together. The 
kind of wood I should select would be red or pit rh· 
pine, the frame to be nicely mortised nud uoltcd 
together with ~ in. bolts : the top of b <'nch to \.Je 
3ft. 6 in. long, and 2 ft. wide, and about 1 in. thick 
of hard wood screwed down on the top of fmme, 
so tlmt it may be taken olf should the benrinb5 
require looking to. The spindle should be of 1 in. 
or H in. iron, with three places tutncd for the 
l>eari.ngs, one nenr the collo.r washer, one on the 
other end or spindle, and another a C('rtain dis­
tance from the end to set in n bearing fixed on the 
frame of bench; the end· bearing on -tha outside of 
bench should be · fixed on a horse, nnd between 
these two bearings a &mall pulley should be keyed 
nbont 4 in. diameter. 'J'his pulley is to take the 
drivin~ belt. which should be of leather about 
2 in. w1de, and clriT"en from a wheel, sn'") 4 or 5 ft. 
in diameter, ke,·ed on a short counters tnft nbont 
12 ft. between ·centres. The rim of this wheel 
should be hean-, nnd a ho.nrlle fixed well up one 
of the arms to iurn it. The belt should be rrosscd 
so as to haT"e more grip. and to clrin• with lc;;s 
tension. 'l'he bearin~ next to the collar wnsbcr 
should be fixed on a piece mortised in the ends of 
bench, about S in. ft·om the side ncnrcs t the sa w 
pulley. Snw to be from !J to 12 in. clinmct<'r. and 
teeth as in a hnncl rip saw; the timber should be 
fed very slow, your pow<'r being limited. E,·cn 
this mode of dri \"ing a small circular saw will be 
far from a pleasant job for the m nn who lH\S to 
turn the wheel. In !net. all cil-cular cuttet·s slwulll 
be driven by motiYe power. as they shouhl nttnin a 
high speed, o.nd tu·e continually cutting. .Fuller in­
formation could be gh·cn by giving sketchrs of 
bench, etc. ; b nt.o.s I lia~e not time to gh·e skctchc3 
now. and at which I am n ot a good hand, I hope 
the abo,·e will be of some serl"ice to G. H . L ." 

Paste. - TIIOJIIASO writes in reply to J. 11. 
(Skerrics) (see pngc 23SI. who wants a pa~te that he 
can keep on hisolllcc table to use instead of gllm-a 
paste that will nClt turn bad:-" P ersonal!\·, I prefer 
gum for smnll omce jobs (dc:~:trine, or as it is S:l lllC· 
times called. ·~1owdered gum,' can be got n•ry 
ch eaply o.t the otlshop, nnd makes good mueilngc) , 
holchng the glucpot in rcscr~e for puree Is. etc. liut. 
the pas te. Put a heaped-up teaspoonful of powcl<'r<'d 
alum into n brenkfust. cup of cold wntcr, and st ir 
till dissolved. Use this alum water to mix tile 
paste with, and n. ftnt stick of wood to crush nil 
lumps. If proper!' utixecl, the paste will look like 
cream-or pnint. Boil Ycry slowly with con:>tant 
stirring, until the stick will st:J.nd alone. A quarter 
pint of pnste should take about ten minutes to get 
m this condition. I t is. of course, easy to boil it up 
in a minute or two: but it must be remembered 
that paste wants cooking. I usually tell when it is 
done sufficiently by smelling it. If not done enough 
it smells raw. This pas te c:m be k<'pt until it 
dries up into a solid lump. l ba•e ncYcr found it 
go watcrr, get mildewed, or smell olfcnsh·e: nnd 
it has this advantage o•er the bought • oltlcc 
pastes;' it ha.s no stron~ smelling or perhaps 
poisonous prcservati;e in lt. Better not CO\'Cr up 
too tightly, and do not keep it in a tin, or put o. 
tin mounted brush in it, because of rust. .An e\·er­
lasting brush is made by inserting some bristles, 
cut from an old broom, into tlte end of a piece of 
very small lead gas l'ipe U in. outside mcnsure­
ment), and then smaslnng the lead sons to grip the 
bristles, trimming them up with scissors, and in· 
serting a J?iece of wood into the other end to make 
it longer, 1f necessary." 

Drilling Squa.ro Holes.- F. H. (Pl1tm.stcar1) 
writes in reply to A HEADER (see page 2i0) :-"In 
No. 17 of "WoRK I see a correspondent asks foro. 
description ol the scientific method of drilling 
sq.uare boles patented in Austro-Hungary. I cnnnot 
gtve that, but will gladly try to explain a method I 
have seen practised in my own shop. 'l'his would 
be more correctly described as boring square holes. 
A piece of steel wa.s fastened in the bell-chuck of a 
lathe, and a hole wns bored up just n little less in 
diameter than the width of the square across t.he 

. fiats. The outside wa.s turned down so ns to let 
a nozzle on, which had a square hole drifted through 
in the centre, so a.s to aetas a guide for the squaring 
tool. This tool "·as made in the same manner as 
an ordinary half-round bit for a lathe, except the 
cutting end, which was made an equilateral tl'i­
a.ngle., whose side \'f'a.s the width of the ~uare 
required, and whose length was rather longer thnn 
thE! length oC square hole required and tho thick­
ness of t11e guide plo.to together. 'l'be triangular 
end w a.s inserted mto the guide, nn<l tho poppet 
bend centre was run up to the back end or the bit, 
and fed up by it. 'l' he bit was held back against the 

· centre by the mechanic, who hud fastened a. carrie r 
on the shaft of U1e bit, and nt the same lime he let 
one end of the carrier z·cst on t he slide rest to 
prevent the bit from turning. T he lathe wns drinn 
1n the ordinary manner. Some of the holes made 
were very good, but, unfortunately, t11cre were 
a bout aa many bnd ones, so that it had to be given 
up a.s a bo.djoh.'' 

[Work-Scptember :!S, 1, 99. 

Trade Notes nntl l'lr moranda. 

Tn>. nnmher of o.pplicatiC?n!' for patcntr< in J ~q~· 
e~:,·c"tlt·d thu;;c of the pr,·nvus Y<'r\r Ly 1Wnrlr ... ix 
P<' r c ... rn .. nnd were J:I.Ju:l in numb,•r. or dt·,•~.::ns 
:.!.i.!l·.!.; " 1·rc nppliccl ftw, {~ti.~ of '' hich were l"cfu~cu· 
n·~i::trntiou. onnccount oftbcit·similarirr toclesh:n!>­
a!J·, ·ady rc~i::.l creel. The tutu I mrm he-r of n).ipli­
cnt ions f Clr t rallc marks wu.s 13,:>15, us c.;orn pa1·cd with 
10,5$1 in IS.Si. 

TilE di;;tressing strain put upon tram-car hor~<'S. 
on !\tarting- the car frou1 n srnre of rc;;t r;rn he vb­
\iatcd by the- \JSe Of 1111 1\lltomutic Starter. inn•nt<·d 
by :'lll';;;;rs. Ycrckcr &. Yentes. It <·on,oi::.ts >:il1lplr 
of n r oiled spring in ronnrction with n rlutdt 111"­
rnng-ernent. and u speed on the uri\"er·s plat iurm .. \ 
s imple mo,·cmcnt o( the drh·er·s foot" 111 throw lh<' 
apparatus into nnd out of g-c~tr, a nd oue rc,·oJut hnt ul 
the car wheels is surlicient to chnrg-e the spt· in~ ior 
the purpo;;c of 1·es tnr1ing. On s rnr tint: the •·ar-. the 
fi1-:;t forward mo;cmcnt of the h orsl·:J c·~lll,;t·~ lt•n,lOI\ 

on the trace:>, nnd nt once r eleases the spt·im:. 
whjeh, nctin~ upon the wheels . ruu::cs the t'n1· tv 
DlOYC ~enth· (orward sc\"eral f~et; the car, in fuel , 
following r he hor:'cs up. Thi:> lla:> bet' I! in tl :;<: ior 
the past ~ix mouths on a cnr belong-in;.: to 1 he 
Southwark nnd Ucptford Tmmwa~· COIJJpany. The 
im·ention i3 hcin~ mttoduccd br ~lr. John Hceonl, 
of 5, Frcurrick"s Place, Old Jewry. 

\\"ORK 
1~ v•tb/i$hfd nt Lo Jlfllt $<1ltl"ll()f. L11d~nt~ !fill, l!>nrlnu. , t 
9 et" clvt·l: • r., r y lr tthlt~tloy 1mtru 1 uy. n nd .P~uultll•t • ~~t.t ''"'/.!" ,.,.~ ,., .. 
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Prominent Polrlion ,, or n u ric.• of inrt1'ti<>ll4, 
bv IJ'tcllll nrrau;~cmcm. 

!"mnllpr~r~id A.!n•rt i~··mcnts, such ns l"lrn:uions W~nll'd 
nn•l J·: ~ch:u r .:• •, Tn •·no· Wunl~ or i<'>•, uuc "lutliu!;, auJ vuo 
1\·nnr l•<·r 1\"<•r.t ••xtrn"i! o 1·~r Twcnt)". 

*•' Aul· crti~rmontF Fhouhl r~nrh thl' Omce fourteen 
.taH JU ulln1uco o! rho: date o! i;,ue. 

SALE. 
The "Era '' Pocket Printer, Rcgd., print• :~nr­

thin~; ~uper>edc.s stencils: po~t ircc, 1 :1. 6J.-F. BowuJTCJI. 
s, \\T:~Ido Road, Keusal Green, L.•ndon. [9 r: 

Powerful Miniatu r e Shocldng Coil nnd 
Batte ry.-C:1rricd in waistcoat pocket. Cr mptetc In· 
structions for m:1king, 9d.- BELDAtR, ::.;, Li'"in,.:.tonc l{o:ld, 
Bath. (:4 R 

Cyclists.-Use " Gr:tphine" on your c~ain$; no ~:re. '~c, 
will not huld du~t ; 8 st:~mps, free.-\\ OLFF :rnr.l So:-:, 
Falcon Penc1l Works, IJ:\llcrsca, S. W. [25 1< 

B est Book on the Lathe, 3s. Sc•·..,r:~i soi let.l 
copies, 2s., post free. Cru;h returned if not approl·~d.­
BRtTA~StA Co., Colche~tcr. [:r n 

Patent Twist Drills , k inch, 4d.; ,~; inch. 6J. ; 
!!inch, Sd.; -?o inch, tod.; ; inch, J<. tr.l.; 1' .; inch, t<. id. ; 
!'inch, 1S. ;d. ; 1

1;; mch, 25. :;d. ; ~inch. zs. Sd. Add J'OSt· 
:1gc: if per Parcels Post.-BRITASI'I .... Co. [:; R 

Clrcnlar Saws , sliJ:htly soiled, none the wol"!'e for 
wear; 4 inches, 1s. ::d. : 6 inches. ::s. 4d.; 8 inches, :;>. 2d , 
post lrce.-DRIT .... NNtA Co., Colchester. [2S R 

To Me chanics.-Send 6d. for C:lt:~logue of new. or 
2d. for List of Second-h:~nd Lathes, S:1ws, &c.-.BRITASNIA 
CCI., Colchester. [:9 R 

Britannia Co.-L:trgest St(ICk of Tools in London, too, 
Houndsdllch.-Alllcttcrs to D RtT A:O. :0.1 A Co., Colchester. 

(30 R 

Cut Your Clothing Systematically.-Suits, 
Trousers, Ov<!rCo:ltS. Enormous !<:win~ gu:u-anteed.­
P:~rticulars, JAM£~ HoPKlliS, Prnct.ic:1l Cutter, :;A, Chest­
nut Ro:~d, Totlenh:~m. (31 R 

Bcit's Patent Enamelled Adhesive Water­
Proof Advertising Paper.- Letters :1nd Figures1 
onr:tmentations in all colour!', U to ~4 inche~. Sole ana 
orginal 1\fanuf.'\ctory, 17, Arthur Street, . Ne1v 9xrord 
Street, \V.C. Liber:\l terms to A~:ent<, Spec1al for E~J)C?rt· 
Sample Shee1s gr:~t.is.-Noted cheapest house for s•l~mg 
and ~:old blocking. 13tR 

Collfns' Patterns.-1oo Fretwork (new), too C:lrv­
ing, 100 Rcpousse (all full size), 300 Tuming .. . it'O small 
Stencils, ts. C."\ch p:1rcel. Catalogue (;oo engravJnt;~). 3[d. 

25 

Colllns' Stencils.- too, l:lrge, for ~ecorators, uncut, 
ss., s:~mples free. 100 ditto, for sign wruers, IS; 1: As· 
sorted Cut Stencils, ~s.-COLLINS, Summerlay s Pl:!te• 
Bath. IS 

Fnrn!t nre D eslgner .-Miniature Sketches :and 
\Vorking Drawin~:s m:1de at a moderate cost.-L. GoRDOS, 
721 Ken~g1on, Lh·erpool. 133_R 

Smallest Thin gs in Planes.-Recol:!"'ended 10 

"Our Guide to Good Things." \\"alkc:.r's 1s. Nu:J."el·pla:~ 
Pencil Plane.-19, Legge !::treet, l:lmrungham. u 
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PEOIAL NOTICE. ' 
MELHUISH'S New Pattern 

~u~bined UARVING and WORK EENOH ~)~ For Infants and Invalids. 
TI\Ao~\l'Jil( NOT l 'AUINACF.OTJS. lti<·h in l~ lt•sh, Nt• t'H' , Bmiu 

UAEINET, £8 · 14 0. ~fb J T is n fnc t that farin~~~~~~ !!o~!l ~'lt~~·~t1~!1~i~~:teu hy Jnr.11110• T loi< ;: 

solublo s ub t he only. food '" wluch the starch has bct·n whc•ll)· c:lo.tll~•·d ;,,, ' 

blood Th'· stankc~, wluch ~an nt once he Colnvertct..l in the •••dr int'• Hvln,... 

. tifu.c from American Bass Wood, Stained and Polished, 

a.nd can be made to Harmonise with any Furniture. 

I • Is rent:tr ·nule result IS :lttaincrl out<idc the llody I.Jy ; 11111 uiow ~' 1 tl ~ .. 

I IC 'r~EeLLO{Nl'Slllf:'IC'On' the ll:llnr:tf COII~f it illlh or ~lc:llthy :ln~lpcrrc,; t!Jc:,:,, ,,;ll~ }, tn 

!\ tl . . I 0 ~~~~ hcen ex.\tntncd phy,tuln~tc:o.lly IJy tloe Jti ~l1 ~,1 \lo·rlic·,' 

j,:~n'0cl~~~:d ab<• :h•ted chcnncnlly by the ntO>t ui~tin~11 i,hct..l An:.lpt-, :o.ut..l h.t; :.t ,, ,·; .' 

I::xhihi;ions. > c:m A 1 ' h h:~s !::llllc:d mauy aw:o.nb of the hi~hc,t 111ctit :1t l 'ul.l ..... 

with the following List of Warranted Tools, precisel y the same 

as we supply to Practical Workmen : m No Food in the a;t:trket c:o.n ,flow such a V:l\t collection of lwui-ji.le ~~,1 irnnni tl · 'Ill' 

F
:t
0
n
0
y

0
of thco;c :t.ll11de tn :lll em<'lional yet sincere mnnncr to the f.<ct th:lt " ~lELLi'.N•.::' 

ba.s s11.ved Ba.by ft·om Dca.tb." ""' 
s. d. 

Duplex Iron Plane . .. ... 
Straightedge, 3 ft. 6 in. . .. 

s. d. 
I 3 
I 6 
I 6 

I J oiner's Hammer ... .. . 
I Melhuish's Handsaw .. . 

I 

3 
I 

2 
6 
9 

USED IN ALL CHILDREN'S HOS PITALS. 

Bright H:tB.1mt r ... .. . 
2ft. 2-fold Rule ... • .. I 0 

I Box Drawing Knife... . .. 
I Brace, and Set of 24 well-

Prospectus, l'am}/tlet n11d Snmj>l.·, /lflslfru ott nfflicntiou to tlu J III'Cil to1• 

tr./1 tf, ,l/ unuj'actu l'llr, 

G. M ELLI N, Marlborough Wol'ks, Staffo1•d St., Peck ham, London, S.E. 
T wist Gimlets . .. • .. .. . assorted Bright Boring 0 I O 

0 8 Patent Bradawls ... ... 
Screwdriver each, rod., I/6 2 4 
Cabinet Scraper . . . . . . o 5 
Assorted Firmer Chisels. .. 4 
Assorted Firmer Gouges... 2 

. Bits . . . . . . . . . . .. 
I Pair Pincers .. . . . . .. . 
I Spokeshave ... ... . .. 
I Beech wood Gnuge .. . . .. 
2 Rasps, handled .. . . .. 
I Pencil ... ... .. . . .. 
And our Patent Combined 

6 9 
I 3 
0 9 

lEi:EN"RV l.v.JfiLN'ES, 

2 
I 

4 
6 

I ~ 
.) 

I I O 

0 I 

JIC.-tNUI!'A CTURER OJ.' 

HIGH-CLASS L ATHES 
I' OR 

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

PLANING MACHINES, &c. 

6 in. Combination Square 2 

Bright Bench Hold fast .. . 5 
Boxed Oilstone .. • . .. 3 
Can Liquid Glue .. , . .. I 

Beech Mallet ... ... • .. I 

Beech Mitre Block .. . .. . I 

0 
6 
6 
3 
6 

Tool, J oinery, and Wood ­
Carving ·w ork Bench 
Cabinet, with Vertical 
Bench Stop and Patent - ··· /ngleby Works, Brown Royd, Bradford. 

Frame Bow Saw .. . ... 3 Vice, &c., complete £5 ro o ACCURACY A:-ID LJ(';JIT Rl11'NI:'\G GU ARANTE ED. E S TABLISHED 1 S53, 

gin. T enon Saw ... .. : 3 
2t in. Jack Plane .. . .. • 5 
2 in. Smooth Plane .. . . .. 3 

0 
0 

4 
T otal ... ... £8 I 4 0 GRATEF UL- COMFORTING. 

Send for our illustrated Lists, post free. ' 
,........,. MELHUISH & SONS, 
85- 87, Fetter Lane, London. BOILil\fG WATER OR MIL K . 

INVENT 0 R S • Nr.u a11d E11lnrgcd Editioll, l s.; or clollt, l s. 6d. 

have an Idea for an Invention PATENT lt for a trifling cost. 

RAYNoR ~lic~ss¥L'£:tlepr::;ent Agents. Photography for An1ateurs. "ORPULEQICE 
'Sf, CHANCERY LANE, LONDON, E.C. 

u 11 (;;. 

ESTABLISHED 185L 

XRKBECK B.A.:N~ 
' Southampton Building~~, Chancery L1me, L ondon. 

THREE per CENT. INTEREST allowed on DE· 
I'D"'" TS, repayable on demand. 

TWO CENT. INTEREST on CURRENT 
calculated on the minimum monthly balances 

not drawn below f.•oo. ' 
SHARES, and ANNUITIES Purchased 

OW TO PURCHASE A HOUSE F OR TWO 
GUINEAS PE R MO:-IT H or A PLOT OF LAND FOR 

lksJc)nF,lVE SHILLINGS PER MONT H, with immediQte pes. 
:- Apply at tbe Office oC ll1o l:liRKDI!.CK FRDI!.HOLO LAND 

BTY. as above.. 

The 
11
BIRKBECK ALMANACK, with full particulars post free 

app ~tion.. FR ' 
· ANCIS RAVENSCROFT, Manager . 

Fw Uu in Cmmction wilk 

"HAND-AND-EYE TRAINING." 

By T. C. HEPWORTH. 

With Illustrations. 

CASSEI.L & COMPANY, LtMITED, Ludg-nle Hill, London. I 
:NOTCCE. 

CASSELL'S CLASSIFIED CATALOGUE, con-
t:~ining par ticul:ns of upward~ o(One Thousand Vol· 

umes published by l\lessrs. CASSELL AND Co~tt·A:"'• 

ranging in price from 

• T H REEPENCE to FIFTY GUINEAS, 

will be sent on request jostfrt•c loan)' ad.lnss. 

CASSELL & COMPANY, LIMITED, LudJ;nl' 1/i/1, London. 

J UST P UBLISHED • 

• 
I n TWO VOLUMES, price Gs. e:-tch. 

Model Joint"Waii ~heet3 Hand-and-Eye Training. 
. J By G. RICKS, B.Sc. \~7 ilh Sixteen Full 

fo r I n struction in M anual Train ing. 

By S . BARTER, Instructor to the Joint 

Committee on "Manual Trainina" 
b 

of the London School Board and 

City Guilds . The Series consists of 

Eight Sheets, m ounted on linen and 

v a rn ished, price 2s. 6d. each. 

Pnges of Coloured Plates :-tntl numerous Dia­

grams in each Vol. Crown 4lo. Vol. I., 

for Boys ancl Girls. Vol. II., for Boys. 

•• • Prospectus o1t npplicatioll. 

11 \ Vc must he:~rlily congrntul:~te Mr. Ricks t>n giving 

teachers such an alluring solution 11) the problem how to 

carry into prnctice a training for two of our active senses; 

and the children who will receive this new training as a 

most welcome relief to the usunl monotony whi.:h hns 

hitherto been insepnrable fr"lm school work. The plates 

arc numerous, ami splendid specimens of drawing and 

printing in tint. "-S,/1oolmnslcr. 

CASSBLL & COMPANY, LtMITRD, LmfJJa!e Hill, London, 

TREATED WITHOUT DRUGS. 
P :unrtllh•fq • ' I'<'<'• 

All persons sulTerin~ from this burdensome 
11 nd dnngerous state o( the body, nnd even those 
developing tendencies thereto, should 

CALL or WRITE 
at once rnr ;~ Trc::uisc on the suhjcct, juct hi\t:c• l f l~ rntbl 

by ~lr. (;, U, »>:ll'III•S,, l'w-.dcnt Olth.: 

MEDICAL BATTERY CO., LIMITED, 

52, OXFORD ST., LONDON, W. 
(C11nur q 1\~XN:/J:mt P!..ta.) 

It shows conclusively how Obesity cnn bl' 

~:rndtmli J' n rul l'llf'l'l y N'lhlrNI· 

NEW AND ENLARGED EDITION. 

Friu 3s. (; fl. 

COLOUR. 
By A. H. CHURCH, 

Prflfi'.rsor (f C/umistryat llu R flyal A cr.do:tyflj Arts. 

With Six Coloured P lates. 

"We may s afely s ay that there is no 

book of the kind which contains so much 

about colour in so small a comJXl!'S, or 

arranges what is known on this difficu l t 

subject so use fully fo r students.~~­

Academy. 

CASSIILL & CoMPANY, · LtMJTBD, Ludrnl~ H ill, Lct~tfll"-
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AD VE RTISE1J£ENTS. [Work-Scpt,..mher 2B, l RS\!>. 

FRETWORK & CARVING. 
llighest Award-Gold Jlcdal for Tools nud Patterns. 

Machines, Designs, ToolsJ.wood, Mirrors, Binges and 
Fittings, varnish, Etc. 

Fret-s.•w Outfit on Card, with Instructions free,= 6d.; No. 2 , with woo<l 
"' 6<1.; Superior ahto, 6s. od.; Set of •• best Clning Tools, whb boxwood 
liandle<, ready for use, price , free, 95· od. 

If you wnnt ~rood desl~rns, and :ue competing for exhibition, t ry ours, for 
which we rcc:ei•c testimonials daily. 

ar Sec our complete Catalogue, 64 p.•ges, qu•rto, contalnlni the best 
variety of dC:SilfliS published, sent free for 6 stamps. 

HARGER BROS., SETTLE. 

The Polyteehnie Series. 
Cons is ting of practical Illus trate d Manua ls s pecia lly p repared 

fo r Stude nts o f the Polyte chnic Institute, R egent S t reet , 

Londo n, a nd s uitable for the u se of all Stude nts. 

FIRS T LIS T OF VOLUMES. 

Forty Lessons in Carpentry Workshop 
Practice. Dy CnARLES F. M ITCH ELL, Lecturer on Carpentry :tnd 
Toinery, Polytechnic Institute. Revised by GEoncr:: CAliiPJON POPE, 
''rencher of Prnctical Carpentry, Handrail and S taircase W ork, Poly­
technic Institute. Cloth gilt , la. 

' 
Practical Plane and Solid Geometry, in­

cludin g Gr aphic Arithmetic. Vol. I. ELEMENTARY STAC!t. 
'Written to meet the requirements of the New Syllabus of the Science 
and Art Department , South Kensington. Hy Prof. HENRY J. 
SPOONF.R, C.E. , F.G.S., Associate Member of the I r.stitution of Cinl 
Engineers, ~Iembcr of the Institution of Mechanical E ngineers, Asso. 
ciate of the Society of Engineers, &c. Cloth gilt, 3s. 

Engineering. (In Prepa ra t ion.) Price l s. Gd. 

T he value and importance of sound Technical E ducation has now been 
fully reco~nised by this country, and there is on every hand a demand for 
assistance such as has been p rovided in the above M anuals, each of which 
is by teachers who know by exper ience exactly what the student requi res. 

CASSELL & COMPANY, LIMITno, L ud,:nte H ill, L omlon. 

L ondon W ar eh ou se: 2 4 , KING E D WARD S T., N E WGATE ST. 

For 1890. 

MESSR S. CASSELL & COMPANY, LIMITED, 
beg to state that the Rough and Commer.cial 
of these unrivalled Publications are now ready, 

and that the Office and Pocket Editions will 
be ready early in October. Special notice is 

d irected to the new and recently produced 
varieties, of which Particulars will be found in 

the New List of Letts's Diaries for 1890 a 
' copy of which will be forwarded post free on 

application. 

CASSELL & CO:\f PA~\', LIMITED, Lu,{,t'al~ 1/z'll, L ondon. 

Paper Covers, 3d. each; Clot h , 6d. each . 

Gas se 's ationa • 
LIST OF VOLUMES PUBLISHED SINCE THE COMMENCEMENT OF 1889. 

Vol. \'ol . 
' 57· The Battle of Life ... . . ... C HARLES DicKE~s. 178. Antowy and Cleopat1'(t ... ... SHAKESPEARE. 
158. lllem.orable 2.'h01£(Jhts of Soc·rates X ENOPHON. 179. Til e Poetics of A1·is totle, &c. .. . 
159. Lives of P ·rio·r, Con.g·reve, c~c. .. . SAMUEL Jom,soN. 18o. Pm·aclise Beyainecl ancl Sumsun 
t 6o. Othello ... ... ... .. . .. . S HAKESPEARE. 
x61. Bu1·leigh and His Tim.et~, John 

Hctul:pden, (e Ho•race JYalpole L ORD 1\IAcAULAY. 
162 & 163 . .l>a'l'lulise Lost (2 Vols.) ... J oHN MILTON. 
164. Cornell1J of E1•rors ... ... ... SHAKESPEARE. 
165. Trat·els in England during the 

Betg1~ oj' Queen Elizabeth, ... PAUL H ENTZNER. 
t 66. Lit•es of Gay, Tho1nson, Young, 

<~C. ... ... ... ... .. . S AMUEL ] OHNSON. 

.Ayonistes ... ... ... ... ] OH:"\ ~!iLTON. 
181. Love's Labou1·'s Lost ... ... SHAKESPEARE. 
182. Utopia ... ... .. . ... ... SIR THO:>IAs MoRE. 

183. Thi'l'll Voyaye fm• the Dlscove1·y i CAPT. w. E. PA RitY, 
of a No·rth- TV est Passage ... i R.N., F.R.S. 

184. Essays Civil an<l .1lio·ral ... ... FRANCIS BAco~. 
185. King Henry V I. (Part I.) .. . .. . S HAKESPEARE. 
186. Tales f ro·m the D ecameron ... BoccAccio. 

167 & 168. Holy Dy'ing (2 Vols .) ... ... J EREMY TAYLOR. 187. Table Tallc a1ul other Poems ... CowPER. 
169. D ·lscove1·ies Made upon M en 

and Matter ... .. . ... .. . B EN J oNSON. 
170. P.roilus and C1•ess~fla ... ... SHAKESPEARE. 
171. Letters on England ... ... ... VoLTAIRE. 
172. Peter Schlem,ihl ... ... ... CHAMJsso. 
173. The Acl'vartcem ent of Learniny F RANC!s BACON. 
174- ~'he Two Gentlenten of Verona SHAKESPEARE. ( LL.D . 
I7S· TILe Legends of St. Pah•ick ... A unREY DE VERE, 
176. Crttictsnu on JJ~'lltotl. ... ... J osEPH ADmso~. 

~ From the Collection or 
177, The Discovery of JJtuscovy ... l RICHARD HAKLUYT. 

188. Lette1·s on Sweiten anA l{o1'1Vcty M. 'YoLtSTONecRAFT. 
189. Kin(J Hen·ry VI. (Part II.) ... ... SHAKESPEARE. 
190. Dialoynes of t/te Dead ... ... L ORD LYTTELTO:"\. 
191. Rasselas ... ... ... ... ·- S AMUEL JoHNSON. 
192. K 'ing H e1wy VI. (Pa rt Ill.)... ... SHAKESPEARE. 
193· The JTisions of Englmul .. . ... FRAKCIS T. PALGRAV!.. 
194- -"1 D eJ'ence of Poesie and Poems S IR PHLLIP SmKEY. 
195. Old Aae and F1·iendshiiJ .. . CICERo. 
196. King Bicluwcl III. ... ... ... S nAHSPEAP. &. 
197. Daphnaillct., and othe·r Poems... Eo~w:m SPE:"SER. 

TnE ATUENJF.U M says :- " CASSELL's NATIONAL L IBRARY is a wonderful bargain at threepence. No greater feat has been accomplished 
by any of our publishers during the la.at quarter of a century." 

CASSELL & COMPANY, L IMITED, Lttdgale H ill, London>. ami all Boolmllers. 
• 

PRINTED ~"D PUBLISHED BY CABSELL & COllilPANY, LlMITJtD, LA BELLE SAUVAGE. Lo~"1)()N, E.C. 
• 
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