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Til ER/:: are, it iii sad to remember, some 
a.matcur~ in fret ·cut ting whose method (or 
lack of it) is to b-ace th eir pattern within ; 
one-sixteenth (.If an inch of its 
outline or thereabouts, and then 

- Juste the design upon a. rough 
piece of wood from a cigar-box, 
cut it vaguely with in another 
one-sixteenth of all inch of the 
tracing (this only gi ves nn ei'l"'llth 
of an inch away from the ine, 
really a vel·y fair result, as they 
take it sometimes in excess, some
times less, so it comes all right in 
the end), then, ha ving /lUlIed otr , 

• • 

the tracing with th e lelp of fl. 

moist fingel· and a blunt pocket
knife, /lroceecl to make it tip, with 
one W lite t in tack, one blue one, 
nnd rL good big cmck :lcross tbe 
fretwork itself, and stand enrol' · 
tured at the result-a bmcket, 
say, that on ly cost one shillin;..: 

'. 

for pattern, saws, and wood, and · , 
if! worth less t ba n th e least valu
able thing in the universe. 

'fo such as these I speak not, 
nOI· even to the paticnt school
boy who spends untold cncrgy 
and turns out most creditabl e 
fretwork, yet contents himself 
wit.h such ntdimentary joinery 
tlmt, howevcr excellent theactunl 
Hflwing or bis design when hi .s 
wod~ i.s done, it is merely" fret
work." Thi s design must be 
finished by a good joiner, wheUler 
by the amateur h imself or pas.':ied 
over to a Jlrofessional matters 
not, so 101l{? as it is well done, 
for thi s cablllet is distinctly not 
worth doillg badly- few tiJingsa ro 
fOl' th e !nattcr of t hat i nnd unles!> 
the would-be mnker IS willing to 
devote !'sk ill and ca re beyond the 
usua l run, he had bett e,· select 
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sawing by half, and yields facsimile replicas cut-out pieces with Stephens' ebony stain . 
of the pattel'll . The rest. of the fmmewol'k These should be carefully replaced, and the 
to be of cbonised wood polished, with appro- holes stopped with a mixture of sawdust 

l)fiD.te mOUldings of fine, neat design. If the and glue before polish ing, the whole surface 
'om small er panels can be worked to (hawc l' being glued to a thin backing of hurd wood. 
fronts it will be much hettcl' ; bu t, ill lieu If t.be one who suggests it may say so, I do 
uf t hat, Clipboards will sutlicc. not think this plall "'would be so effective, 

.~"'O l· iniay- a uel by that J mean tlw usua l although more gen uine in sOllle respects. 
plan of replaci ng the cut pieces of wood in I As a practical h int, I would sugge.st lining 

• 

• 

Perspective View or Cablnet in Fret.Cuttlng. 

the wood with newspaper and 
replacing t he pieces frOIll the 
back, when the puzzle- for such 
it is-will be greatly simplified 
by the clue afTorded in the printed 
matter. For the first method, 
knowing how easily white wood 
darkens with age, wheth er pol
ished or pl ain, it may be that a 
coat of fine white ena mel paint 
would be better for the under 
part. It is possi ble that if the 
cut and polished wood were laid 
over t he varnisLt paint when wet, 
and loft under a heavy IH"essure, 
tha.t the junction wou ld be as 
firm n..~ glue. I t would certainly 
uvoid the danger of the glue 
oozing beyond its place and 
staining the visible parts of t he 
design. 

The fl-amework of the cabinet 
being pure joinery, I need not 
spea k of it llere j more ski lfu l 
cooks attend to the joints in a m 
1Ilem,; my business is to l1l"ovide 
the entrees and sweets on y, and, 
as too muny of the former is n. 

j)roverbia l danger, it is safest to 
eave the others to explnin the 

serious part of the \lrOgr:unme, 
as they arc so well ab e to do. 

I t may be best to repe:lt t he 
ad vice of absolutely perfect fi nish, 
SO far as in t h is impCI-fect lifo 
such a. tIling is obtainnble. F or 
Vct·y Ulany omamental objects, 
whether c..'l t"\'ed or lXlintcd, n. 
certain rough ness anel irregu
larity of handling gi\'es n. rea l 
a rtis tic value, lost in merely 
" niggling" 1)l"eciaiol1 and abso
lute accuracy of detail. But for 

a not.her of the many IXl.tterlls 
o.vaibble, and, saying, "That 
t hing! why, it is not worth cut
ting ; look at all the small holes 

(For Full ·Si::e II -ol'killQ IJrcovilifl 0/ F I·Ollt , see P at/em Sheet pI'eswt ed 
wlth thill ..IYlwllw·.) 

fL cabinet on so small a scale and 
in the style of s!,mmetrica{ de
sign chosen, an a most mechan i
cal rigid ity of eorrectness and 
ullstintcd labour to attain the tilt: idiot has put in it ! " or some 

tiuch grace ful word, bid it depart from his 
sight, for he will have Ilone of It. 

Yet, though tho work involved is not to 
1.10 rapidly done, the gossip about it mny be 
"hart. It is intended that the fretwork be 
worked in duplicate in very thin ebony, 01' 
in wood stained black a.-tel' cutt ing, and 
Illounted afterwards 011 holly cr other white 
wood i both iJeing (Xllished before being glued 
together, of courae. The fretwork may be 
cut two picccH at a time; this reduces the 

tb e holes from which they ca me- an nlter
native half of th e design is shown much 
modi fied in its details. F or since in t his 
caso the necessary perforations drilled in 
each eut·out piece to admit the Sfl,W can 
hardly be alTanged so deftly-always nt the 
poill.t of an angle- that when each piece is 
I·eplaced they are no blemish to the work, 
it will be better to rC\·Crse this nrrnngement 
of t he wood. That is, to work ru; usua l the 
whole desigl! ill white wood, stainiug the 

very best result practicable must be exacted 
then the amatcu r may put his work beside 
that of the skilled artisan with no fear of 
the contrast, since, in an art so mechanical 
as fretwork, the individual temperament of 
the artist that tells so largely in wood 
carvi ng is Ilractica lly unfelt. 

In the i lustration given in this page is 
shown a perspective view of t he cabinet 
when compl eted nnd placed on n. moulded 
shelf specia lly pl·epared for its reception. 
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WORK. 
~n IEnuslralt\l' jt'lagil;inc of 1Prarltcr. aRb' 

'C£1)fOtl1 

:rCR ALL WORIUI.E~, 1'1I0FESSIONAL A..."D AlfATEUR. 

TO OUR READERS. 

"Rend you, and let U5 to our WonK," 
2 Kitlfl H t llrv VI., I. ". 

ALTHOUGH no apology may be needed for 
the appearance of WORK, an explanation of 
its Why and its Wherefore-its raison d'etre, 
as our friends across the Cha.nnel would 
put it-is certainly desirable, and a little 
space in this, its first Number, lUay be 
usefully taken up in showing the causes 
that have led up to its introduction; the 
persons to whom it chiefly appeals j the 
objects at which it niIll8 j the special features 
by which it will be marked; and the field of 
operation that it seeks t o cover. 

First, then, let it be shown WIL1J and 
wherefore WORK has been called, and has 
come, into existence. What, let us inquire, 
is the great demand of the time; for what 
are most men chiefly asking and seeking in 
the present day 1 To this question the right 
reply is by no means difficult to find. It is, 
and must be-" Better and fuller means of 
Technical and P ractical Education." 

Never, indeed, it may be said, was the 
demand for technical education greater 
than it is at the present time! Never wns 
it heard more loudly than it is now among 
workmen of British na.tionality! And why 1 
Simply and solely because of late years it 
bas become painfully apparent that by 
means of increased facilities for obtaining 
technical knowledge the foreign workmen 
have been stealing a march upon t hem. 
Never, forsooth, at any time has the neces· 
sity for sound technical education fdr the -
workman been 00 thoroughly impressed 
upon the minds of men as now: and never 
has it been so eagerly desired and demanded 
by all grades and classes of tile people. 
At t he present moment there liea 10 the 
pigeon-holes of the British Government a. 
Bill for the PromotioDJ Extension, and 
Elaboration of Technical Education in the 
United Kingdom, which will be discllssed 
and moulded into law at the earliest oppor
tunity. Our Universities and great Public 
Schools are awakening to the necessity of 
teaching the hands to work as well a.s the 
brain to. think. In every large town, and 
in London itself-the head as weU as heart 
'Qf the Empire-a craving is springing up 
for the establishment of technical instl· 
tutes and workshops, ' in which any and 
every man whatever may be his social 
station in life, mar obtain improved know. 
ledge of the leadmg handicrafts that are 
practised by men, or even to learn their 
very rudiments, if he so require. In these 
omateur workmen a re already assembling, 
that they may better know through prac
tice under trained teachers how to carry 
out the work they may have adopted as a 
hobby; and professional workmen that 
they may become better convcrsant with 
the theory that underlies the work they 
do; a.nd by this, and a quickening of their 
taste and perception of the beautiful in 
form nnd perfection in execution, gain 
greatly in skill, and caPl!city for carrying 
out til:- work by which they have to live. 

• 

To OUR READERS. 

And all grades of workmen are alike lcd to 
scek self·improvcment, because they have 
rcalised the truth of tho grand old saying 
- Knowleil{je is Power. 

'1'0 meet, then, at a. most critical period of 
our nationa l existence, the needs of work
men belonging to each and both of the 
two grcat classes into which workmen are 
naturally divided- professionals on t he one 
hand, and amateurs on the other- WoRK 
h as been brought into being. That WORK 
will prove the most useful and most com
plete Rcria.1 of its class that has yet been 
given to the world, there is every reason to 
believe; and, without doubt, it will be 
cagedy sought after, read. and followed by 
t hose fo r whose benefit it has been pro
duced, as the first, the best, the most help
ful , and the most reliable llfactical in

. structor of t he timcs in wlIlch we live. 
Nay. more t han this, i t may bo regarded as 
bcing verily unique in itself through the 
comprehensiven~ss of its scope, for, althou"h 
efforts may have been macIe, prior tG thts, 
to help and instruct . the amateur, never yet 
has any attempt been made to regard all 
workmen, whether workers for gai n and 
daily bread or workers for amusement and 
recreat ion, as one great family possessed of 
common aims and actuated by common 
interests, who enter the lists of competition 
in friendly rivalry a lone, to provoke one 
another to the execution of work of greater 
excellence than either the one or the other 
has as yet produced. Each class ha.s much 
to learn of the other; each clas.'J can teach 
the other much. Time it is t o be up and 
doin~, and, with regard to those who write 
in tne pn"'cs of WORK, it is to lead and 
help thetr fe llow-men to better things that 
they are banded t ogether. '£hey, verily, 
are first afield to guide where guidance may 
be needed and to igive assistance and lend 
a helping hand wherever aid may be sought . 
And this they will ever do in the spirit of 
Solomon's mmgled counsel and command
"Whatsoever thp lland finddh to do, do i t 
with th1f might.' 

Mention has been maile, well nigh in the 
same breath, of the amateur and the pro· 
fessional workman j but are they not more 
closely akin th an superficial thinkers are 
disposed to allow 1 Are not all men 
amateurs alike 1 Are not aU professionals 1 
Verily, yes i each and every man in his own 
order. Wnat, indeed, is the difference 
between workmen, amateur and professional, 
save that the latter practises his craft or 
calling for gain, and the former loves and 
cultivates an art for his amusement. The 
distinction is very much like that which has 
been drawn from time immemoria l between 
those who live to ea.t and those who eat to 
live j and the comparison runs far more· 
tlosely in parallel lines than may nppear at 
first sight, for if the professional works to 
live, does not the amateur in an equal 
degree live to work 1 Even 0. professional 
workman is an amateur in everything else 
except the one particular handicraft by 
which he lives j so that, speaking fraction
ally, every man, if he be one-fourth pro· 
fesstonalt is very likely three-fourths ama
teur, ana so may be regarded as being in 
point of fact more of an amateur after all 
than he is of the professional. Said a work
ing man to the writer one day, "I look upon 
myself as an amateur in every man's trade 
except my own, and as I like to know some
thing about all trades besides my own, I 
bail with pleasure every source from whICh 
I can derive some knowledge of them." 
Every man, indeed, has, or oU9:ht to have, 
his hobby whether he be prolcssional or 

[Work-l\[arch 23, 1880. 

not, and therefore, in seeking t o administer 
to the improvement of one class and t o build 
up and augment the knowledge of its mem
bers, precisely the same thing is done in the 
interests of the other. 

T his has been said t o show that the page~ 
of W ORK are intended for both groups of 
workmen alike, and to point out, on the 
good old principle that what is snuce for 
the goose is sauce for the gander, that that 
which is desirable and useful for one group 
to k now is equally useful and desirable for 
the other. If there be any diffcrence at all, 
it will be found to consist chiefly in this
t hat the professional workman requircs ar,d 
desires to gain in compreilension of theory, 
and the amateur, conversely, in practice, 
and thus cach will be brought on pari 1Ja3S1' 
to the sarrie goal-perfection in executIOn. 

We must now p rlSS on to consider briefly 
the objects of WORK, and the subjects 
that are to rcceive treatment in its pages. 
On this it is only necessary to say that in 
the papers wh ich wi ll appear from week to 
week wiH be found a clear and practical ex
position of the modus 01)erandi to be fol
lowed in every art, cra t or science that 
bears, eit her directly or indirectly, on handi· 
work of a constl'llctive or decorative cha
ract er, the directions being supplied and 
commcnts made, either in short single 
papers, or in series of a rticles tersely and 
comprehensively written. If the reader 
presses for a. more accurate definition of the 
nature of the articles that will be treated in 
W ORK, let him attempt to sum up in his 
mind for a moment t he handicraft trades 
that are most familiar to himself, and en
deavour t o realise that instruction will be 
given on, or notice taken of, everyone of 
them sooner or later. To catalogue t hem 
would be simply to make a list of every 
kind of constructive and decorative work 
that is practised by man. Let us take this 
a.s done, and so avoid the waste of time, 
space, and power that would be involved in 
i ts preparation. Number 1 and Part 1 will 
sufficiently serve as samples of the whole. 
It is impossible, manifestly, to touch on 
everythin~ at once, but everyt hing, never· 
theiess, will be t ouched on in time. 

In ~enernl character, W ORK will be purely 
techmcal and instructive. Nothing that 
comes within tbe region of polemics will be 
t ouched on in its pa~es, and discussion will 
be permitted on SUCIl subjects only as are 
possessed of common interest for alI 
readers. \ 

With reference to the specia l features by 
which W ORK will be marked, it may be 
said that every pl.per that requires it win 
be fully illustrated with sketches, diagrams, 
or working drawings to scale, as may be 
necessary, of the articles and processes 
described. This alone will tend to render 
WORK invaluable both t o the workman him· 
seU and those at whose bidding and for 
whose benefit he may work. 

N ew machinery, new tools, new appliances, 
new arts, n ew processes, new modCJ of 
treatment will always find exposition in its 
pages, and a. special feature will be made of 

OUR GUIDE TO GOOD THINGS, 

in which notice will be taken of tools, 
machinery, technical works, etc., nnd all 
thin~ useful and novel that manufacturers 
and lDventors may produce in the interest 
of those who labour with the hands. Manu· 
fncturers and others are requested to send 
the Editor timel:y notice of nny new too!, 
machine, or apphance that they are about 
to introduce as a. new claimant for public 
favour . 

- ~. . 
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• It is open to question if there exists a 
single workman, professional or nmateurJ 
who has not, at some time or other, desirea 
to seek information on points connected 
with his trade or hobby. For the &'\tis
faction of these in subsequent nuinbers
when time and opportunity have been given 
to readers to mentIOn subjects on which they 
need advice-a portion of each weekly issue 
will be set apart for replies to queries under 
the title of 

, 
• 

Snap : A CORNER FOR THOSE WHO WANT 
TO TALK IT. 

Questions, however, must be strictly con
fined to matters connected with trades a.nd 
handicrafts. Replies will be given in every 
case by practical men who know what they 
are about, and who thoroughly understand 
the subject on which they undertake to 
write. It will not be possible, however
and readers must ever bear this in mind
to give answcrs immediately to questions 
asked. It is commonly thought that a 
question asked one week can be easily an
swered in the next week'! issue. This is 
im\>racticable, as those who give the replies 
reSide in every part of the United King
dom, far and near, and with magazines of a 
large circulation, it is necessary to go topress, 
as It is termed, or! in other words, to finish 
them, some do.ys 1U ndvance of the date of 
publication. 

Readers and contributors who are pos
sessed aT reliable rccipes that they them
selves have tried and tested are requested 
to forward them to the Editor for insertion 
• 

. 
MEANS, MODES, AND METHODS, 

a department which, in time. will constitute 
a most valuable collection of formulas and 
processes. Senders of recipes will be held 
responsible for their accuracy and utility, 
and must give names and addresses-but 
not necessarily for publication. In all cases 
when recipes are copied from contero
pora.ry publications, their source should be 
mdicated. Recipes copied from old books 
will be declined, as it would be easy to fill 
whole pa~es of the rna~azine from such 
sources wlthout any pOSSIble benefit to the 
reaciers. 

At intervals! large sheets will be issued, 
containing fu I-size Working Drawings to 
Scale, of Art Furniture, Decorative Work, 
Machinery, etc., that may be made and 
mounted in the workshop at home, and 
other subjects of g~neral and special interest. 
'l'he Cabmet in Fretwork, presented with 
Number 1 and Parb I, will serve as an ex
ample of these sheets. 

'1'he articles and \lapers tha.t appear in 
W ORK will be supphed by capable writers 
of experience and marked ability, who will 
"pare no pains to render the Magazine, not 
ouly unrival1ed, but beyond all rivalry as 

'fHE LEADING TlWnNJCAL INSTRUCTOR OF' 
THE AOE. 

It only remains now to indicate the 
field of operation that it seeks to cover. It 
appealH to the interests of all workment 
professional and amateur who are to be 
lound in the United Kingdom, the Colonies, 
and Dependencies of tlie British Crown, 
the United States of America, and, in short, 
throughout the world wherever workmen 
who 8peak and read the En~lish langun~e 
nre to be found. It is 0. Wide area, it IS 
truo, but ·WonK will be known nU over itand 
throughout it before 1889 is numbered among 
the years that are }m.st and gone. 

THE E01TOR, 

, .. . 

THE BUNSEN BATTER Y. 

TliE BUNSEN BA.'l'1'ERY. 
How to Make. Work, and Maintain It. 

BY GEORGE EDWINSON BONNEY. 
, ' 

1.-I NTRODUCTION - CHIU CHAJlACTERISTIO OJ' 
B A'M'ERY-CLASSU'IOATION- INNER OR. P OROUS 
CELL-POROUS POTS- POSITIVE EU:llENT O~' 
BATl'KRY- ANoTltER A:sRANGEMENr-DAlIl'ER 
- AuALCAliATIOY OJ' OYLINJlERS - CARBON 
Roo-BINnING SCREWS AND Op,MPs-'VrnES. 

IF I were writing for any other paper except 
'YORK, I should feel myself bound to spolo· 
gise to its readers for introducing a subject 
on which so much has been written in other 
and older magazines. The youth of WORK, 
however, in relation to its contemporaries! 
together v.ith the fact that it will appea 
largely to young workmen-more largelYt I 
expect, than any existing publicntlOn, 
whether in the Old World or 10 the New 
-has led me to select n. Bunsen battery for 
treatment in this my first article. SOlDe of 
us older workmen a.re apt to think that 
because we know aU that can be said or 
written on any given subject, everybody else 
must have o.n equally good acquaintance 
with it. We are apt to forget the troubles 
of our younger do.ys\,when we picked up our 
stock of knowledge it by bit and crumb by 
crumb from every source within our reach. 
So, when we ta.ke up our weekly newspaper; 
we hc.stily scan the titles of the articles, 
and as quickly run our eyes down tho 
columns in search of a novelty, If we find 
something new, something that adds to our 
stock of knowledge, we read the article 
carefully;; but if we fail to meet with some 
new thmg, we turn aside coqtemptuously 
and condemn it as a thing of little worth, 
Perhaps this estimation is a good ono as 
regards its value to ourselves, but a. little 
consideration will lead us to the con
clusion that we are but units among 
many thousands, and of these there lllay be 
many only too glad to ha.ve what we 
despise. 

We sta.nd as lights to tM youn~er work
men around us. The future of tlus nation 
depends upon those young men. If they 
learn to despise knowledge now, they will 
live to find themselves common labourers to 
the skilled workmen of other nations, Much 
good or harm may be wrought in the mind 
of a young man br tho example of older 
men, and therefore It behoves us to be co.re
ful in our manner towards the inquiries of 
our young men. The best of them will not 
stand still because we haPl'en to be tired 
with the days work. The tIme has passed, 
and is gone never to return again, when lads 
were silenced by a. peremptory ordcr such as 
II You do as I tell you, and ask no ques
tions." Youths wilt ask questions, and will 
~:cpect answers, and if wo do not answer 
them truly they rightly lose confidence in us 
and seek their answer elsewhere. 

Therefore I take the risk of bein$' told by 
my older brethren that I am writmg on a 
stale subject, because I know that what I 
ho.ve to say will be acceptable to others, 
and I shall always be pleased to answer 
their questions. 

The Bunsen battery receives its name 
from Professor Bunsen, its inventor. As 
generally used in Englo.nd, it may be re
garded as a cheaper and modified form of 0. 
ba.ttery previously invented by :Mr. Grove, 
and now known as the Grove battery. In 
the Bunsen battery 0. plate of carbon, or n 
block of this substance, replaces n. thin plate 
of plo.tinum used in the Grove battery. 
'l'his is the onlf difference between them. 
The result of tillS difference in coat is that 

3 

between the prices of carbon and platinum
il amounting generally from 4s. to 65. per ce 

in favour of carbon. 'rbe rcsult in power 
obtained may be put down as '08 volt. in 
fo.vour of the platinum. . 

The Bunsen is classed as a double fluid 
cell because two fluids are used to excite its 
action. Each cell of n. battery is composcd 
of an outer or containing cell or pot, and an 
iuner or porOllil pot or dio.phragm. One 
such composite cell mo.y bo named a bat
tery, whilst this may be composed of any 
number of cells connected together. The 
outer cont..'\ining cell in general use is n. 
cylindrical jar of stoneware, 6~ inches by 
31 inches, or 6 inches by 4 inches, holding 
(when the porous cell is left out) about 
one quart of liquid. This is named 0. quart 
Bunsen and costs 9d. each cell j smaller 
cells hoiding a pint of liquid are used some
times, and larger cells, holding respectively 
half n. gallon and 0. gallon of liquid, are 
used for largo operations such as in electro· 
plating, When the battery is required to 
fit in 0. box or similar rectangular-shaped 
space, the cells are made either squa.re or 
rectn.ngular to suit. Cells are also mado 
in glass and in porcelain, in nll sizes and 
shapes demanded. 

'rhe inner or porous cell is made of porolls 
earthenware, and is intended to act as a 
partition between the two liquids employed 
m charging the cell, to keep them from 
mixing freely together. The pores allow 
the two liquids to just touch each other 
through the pores, and thus form 0. conduct
ing path for the electricity genet'ated in the 
cell. These porous cells are made in a 
cylindrical form for round pots, or in flat, 
rectangular forms for the square or rectangu
lar pots. Ther are made in sizes to suit the 
outer contaimng pots, the size of which 
should always be given wben ordering 
porous pots. As a general· rule, the rim of 
the porous pot should stand from ~ an inch 
to t of an inch above tho rim of the con
taining pot, and there should be i of an iuch 
space around the porous pot between its 
Sides and the inner sides of the containing 
pot, Too much space between the two 
cells tends to increase the internal resist
ance of the battery. 

Porous pots are made in two kinds of ware 
-ono red, the other white. The red ware 
is sometimes glazed around the rim to keep 
the salts formed in one cell from creeping 
into the other j but this docs not present 
any adva.ntage, for the salts creep up 
under the glaze and eventually peel It 
off, leaving an .unsightly ragged rim. Tho 
white ware is most compact and more 
uniform in texturc, so to speak than 
the red ware. Cells differ a grent deal in 
their degrees of porosity, nnd should be 
chosen as ncarly o.like as possible. '1'he ap
pearance of hardness serves as one guide to 
a choice, and this may be verified by filling 
all the chosen cells with clean water and 
setting them aside on a dry bench or table. 
Very porous cells will allow the water to 
come freely through their pores, and their 
porosity may be determined by the quantity 
of water coming through th~ pores in a. 
given time. If cells arc too porous they 
allow the nitric acid to pass into the other 
cell, and so spoil the solution contai ned 
therein; while, on the other hand, if they 
nrc not sufficiently porous, or too hard, they 
increase tho internal tesistance of the hat· 
terYI and thus reduce the force available for 
worK. 

The positive element of this battery is 
made of zinc. This is the wenringJlart of 
tho battery; it is the fuel illtcndc to be 
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consumed to furnish electric force. As in 
the furnace of a. steam boiler we oxidise or 
burn coal to supply steam force, so in a. 
battery we oxidise zinc to generate electric 
force. Tho zinc element of (l. Bunsen bat
tery is generally made of t inch best rolled 
Belgium zinc plate, bent in the form of 0. 
cylinder when intended for usc in 3. round 
cell, or in the form of flat plates when used 
in square or rectangular cells. When " cry 
thi n porous cells of the flat form nrc em
pJoyc<l, t ho zinc plates are sometimes bent 
III tho form of U10 letter U, anel thus made 
t.o surround the cell, going down onc side, 
\tnder the bottom, nnd up the other side. 
By this arrangement a powerful cell can be 
got into 0. smnll space. 

Another o.rran~ement possessing similar 
advantages conSlSts in coupling two zinc 
plates togcther at their tops, :lnd immcrsing 
their lower edges in a layer of 
mercury at the bottom of the 
outer cell. The zinc cylinder 
used in the round cells should be 
just small enough to slip eMi ly 
into the cells wit hout Ie.·wing auy 
appreciable space between theil' 
Sides and the sides of the cells, 
as only the inner surface is acted 
upon with advantage. 'l'he upper 
rim of the cylinders should come 
jnst t an inch aboyc t he rims df 
the cells, for conveni· 
cnco in attaching the 
hinding scrcws to 
which the connecti ng 
wires are fn.<;tened. 

' . . . 

THE BUNSEN BATTERY. [Work-l\[lU'Ch 23, 1SS9. 

amalgamated ready for usc. If they are not retort, obtainable from gasworks. This i~ 
thus prepared, they must be amalgamated procumble i ll rough misshapen lumps, which 
before the:y nre used. Our fi rst care is to have to be sawn to ~he required shape before 
clean the Zinc. If this is greasy, the cylin. they can bc used III the battery. This is 
ders should be soaked in hot a lkali- sooa or done by means of an old saw, or a piecc of 
potM h water-and then rinsed in hot water. sheet iron notched like a. saw, using plenty 
Meanwhile get a shnllow dish, such as an of water as a. lubricant It is a hard an<1 
earthenwnre bakingd ish j pour into it enough dirty job. and not worth the candle, wh en 
water to cover the lower side of n. cylinder we considcr the low price of cnrbon blocks 
when })Iaced in it sidewnys j then add one· (one penny pe l' square inch), obtainable froUl 
third of this quantity of commercial suI. alt vendors of electrical articles. Com mOil 
phuric acid (oil of vi t l'iol) slowly and care· gas coke, or even best oycn coke, is not ha rd 
fully . When thilj b donc, pou r into th o 01' compact enough i ll itself to form n. smb· 
dish enough mercury to cover tlUl bottom of stitute. Well mouldcd and I)"'lkcd carbon 
itl or to be easily scooped into the interior blocks arc indestructible by nitric acicl, and 
o one of the zinc cyli nders. 'rhe acid solu· wilt last an indefinite t ime. 
tion will be scalding hot, and into this place Connection is made between the carbon 
the cylinders one at a time, rolling ench block of one complete celI and the zinc 
cylinder over ancl over in the mercury pass· cylinder of anothel' by means of copper 
ing this through the interior and weH brush- I wires, 0 1' strips of sheet copper, attached 

. 3. 

teUlpomrily to the c1cments by 
bras:; bindlllg serews and r lalilps. 
'l'he wire is :'.CCured to t he ZIIlC 

cy li nder by means of n bindi ng 
I-iCl'ew. The chenpcst fo rllls (If 
t hese nre usually "el'Y defect i \·c. 
nnd nfter a little usc they ei ther 
' llri nA' apa l't and crack at th e> 
s lOu lders, 0 1' t.he very fine t hread~ 
of the screws wear out, and so 
fa il to hold. When buying these. 
sec to it that the screws arc 1)1'0' 

If we immerse clean 
zi nc indihltesulphUl'ic 
acid (the solut ion elll' 
ployed in chnr~ng the 
outer cells of tlJis bat. 
tery), it wi ll mpidly 
oxidise and be con
verted by the free acid 
into zinc sulphate, 
whilst a quantity of 
hydrogen gas is sent 
from the solution into 
the ni l'. Under such 
conditions as th e!)e, 
a large part of the 
energy so generated 
would be wastcd in 
hanting the solution 
ancl ejecting hydrogen 
from it, and only a 
smnIl part be avail- . 
able in the form of Fig. l.-Carbon Block for Bunaen B:Lttery. Fig. ~,jI,-Com'Plete Cell. Fig. 3.-How to Set Zinc 

perly cut with (cep 
threads, the females 
with long beariJl~::. 
and the shouldcl s 
strong. The wi l'e~ an' 
secured to t he cfi-rbnll -t 
by n kind of bi nd i!!:; 
screw named a Clnllll'. 
There arc some t wo 
or three pattel'lls of 
these ciumps in usc. 
One has a slot on ly to 
receive a strip of cop· 
£CI' ns a con nector. 
I'his is incom'enient 
for wire connectOl':'i. 
The otllel' patterno,; 
hn \'e holes picrced in 
:t lug, ei ther :It olle 
side 0 1' Oil top ;lILt! 

in the centre of the 
clnmp. The last forll l 
is preferable in actunl 
usc. I n buyi ngciamlw, 
sec to it that the jaw:; 
arc wide enough to 
clasp the cnds of the 
carbon blocks, that th e 
serewsarc longenough. 
ancl the threads we ll 

electricity. " 1e have, CyUnder on Outer Cell to Drain arter,Amalgamation. Fig. 4.-BrU8h tor CleanIng Zinc Cyun· 
therefore. to chec k den. Fig. 5.-Binding Screw tor Zinc CyUnder (full HUe). Fig. 6.-Ditto tor Carbon Block 
this mpid combustion (full we). 
and put a. damper on, to ensure 0. more 
slow nnd useful oxidation of the zinc. The 
damper employed is mercurr., knowl\ under 
the commou name of quickSilver. :Mercury 
po'¥iesscs the 1?roperty of being able to take 
to Itself n portIOn of some other metals with 
which it is brought into contact, und form 
an alloy whicb is named an amalgam of mer· 
cury. It rea~i ly :,tttnchcs itself to clean zinc, 
and fonns ~\' It~ It an amalpm of zinc and 
mercury. TIns amalgam IS not so read ily 
a~tacked .by dilute sulphuric .acid as. is pure 
zl.nc, and It J)ossesses .the ment of be10g only 
dissoluble 10 the aCid when the circuit of 
the battery is closed, or in other words 
when it is set to work. 'Vo therefore caus~ 
the c>:linde.rs, or the plates of zinc (to be 
used 10 tillS battery) to receive a coat of 
mercury, when they become amalgamated 
with it, and protected from tho attacks of 
th e acid. 

Some makers send out their zinc cylinders 

ing the mercury Over every part, inside and cut. The heads of the screws should be 
out, with an old plnte brush, n. mop of hemp, fl at, not milled, as the Illilli n~ cuts one's 
or a. hare's foot, until every part has been fin "el'S when cOllnccting 0 1' disconnecting 
covered. If some fine copper wires enn be tlH~ screws. It is also best to ha \'e nil th e 
placed amon~ the hemp, or in tho brush, screw!) and clamps lacquered before they arc 
they will facilitate the spread of tho mer- used, us the lacquer 1)rotects the brass from 
cury. As each cylinder is amalgamated, set the attacks of acid fUllles. If bindingscrews 
it to dmin in a. stoneware pot to catch any and clamps are not lacquered they should be 
mercury that may come off. If parts of the made as hot as can be borne to the hand, 
cylinders nrc left uncovered with mercury. then dipped in hot melted p.'u.-affin; nll.ow 
the acid will attaek the bare parts and I)'it all the s urplus pamffin to c1mm oft whilst 
the zinc. still hot, then clean a tl p<;lints of contact 

The negative clement of the Bunsen bat. witJ} emery cloth. The holes arc best 
tery is n. bar or rod of carbon, of squnre cleaned wi.th a pointed stick dipped in flom 
sectioll, or a plate of carbon to suit tho elllel·Y. 
porous pot in which it is to be placed. 'fhe The wires for collllections should be 
carbon bard used in this battery al'e made slightly larger than the line wires em ployed; 
from fine coni and coke comlJressed ill a that is to say, if wc employ a line of No. 16 
mould with somc binding.medmm, sllch fiS B.W.O. copper wire from the b~tte l·Y. to the 
gas tar, Ilnd heated to gl\'e it tho needed work. we 8holiid havc conllcctlllg wIres of 
hardness, A substitute may be impro,tised No. 14 B.W.O. copper well nnnealed. 
out of the scurf froUl the roof of n bons 1 ( 7'0 bt co1l ti1l uec/.) 
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A CnAT ABOUT FURNITURE. rest. You may safely do so without scruple, 
for not from him, nor yet from his con-

Text-zo,UJo Fancy 1.'ables. temporaries, does the modern designer draw 
BY D. ADAMSON. inspiration. Occasionally a piece of Chip-

0 , pendale may bo reproduced, but not often, 
TH.E Ow Loo TADLE-CHIPPEYDAU'S D£SIGYS- and then it is ~enerlllly one of his quieter I 

QUASI ART CKITfCS-REQUIRElfE!'1TS IN D.:· and simpler desIgns. \ 
SIG~;[NG }'Ulll'llTUUE-CUKVED OUTLINES IN In all its horrible eccentricity of non- I 
FURYITUItE- CHA.o.'W£ 0)' Tops: ITS UTILITT- descript Gothic, worse Chinese~ and inane : 
SUITA.BLE SfZJ;S lIOR SUALL TABL£S-l\[,..· rococo, combined though they De with the 
TEnL\I.S-To['g-L~:cs-FR,uIlYC- nLOCKS- . ·t k h' d . 
FIX IXC-ALTEIINATIV.E l<'OR~I o~ TABLE. most exqUlSt e wor mans Ip an occaslon-

_ ally n quaint gracefulne!-ls, Chippendale's 
THE old·fashioned centre or 100 table is style is not in favour with those whose 
seldom seen in use nowadays. The style in t,·aining enables them to discriminate 
furn iture, not only as regards the articles between the true and the false in design. 
themselves, but in decorative dotails, has In designing furniture-and I daresay 
rapidly cba.n ... ed durin ... the past twenty anything else-one must first have some 
years-is, in~eed now changing. The.p'l3;ce acquai.n~nc~ '~ith m~chanical w.ork. 'With
of the massive-looking 100 table; WIth tts l out thiS tt IS Impossible to decide how the 
frequent over·elabo
ration of carving, its 
ponderous claws, in 
all its glory of burr 
wal nut top, a glory 
of marking which, as 
no little bit of decora
tion.planned and exe
cuted by the Great 
Architect of the uni
versc, could not be 
utterly ignored even 
amid the uncouth 
and inartistic work 
of t he middle of this 
century, is now oc
cupied by the small, 
light occasional table 
-or say mther, 
several of d Iem. Old
fashioned thin9"s, are 
they 1 The oici style 
coming up a!!ain 1 
Indeed ! Yes, fhave 
beard a.U that before 
often and often, .but 
reiteration of no mis
taken notion does not 
pro'..-e t he truth of an 
assertion. 

11. 

• .. .. 
" 
" " " 

'l 

Fig. 9. 

Fig. 

Fig. 6. 
, 
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Fig. I.- Table with Curved Legs. 

n----
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Fig. 15. 

------
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very unmista.kable 
reality. Is, then, the 
fashion in furniture 
not influenced by 
the designer or the 
manufacturer 1 To a. 
great extent it is, 
but he does littl e 
more than apply his 
skill in such a. direc
t ion as ma.y, in his 
opinion, best supply 
the demand. For 
the rest the designer 
must rely on his own 
resources and his 
general ideas of what 
constitutes a beau
tiful object. At the 
present time fashion 
seems to require that 
everything must be 
cheap as well as 
pr~tty, the latter 
bemg an unknown 
quantity:. 

It is a popular mis
take to sup!)()se that 
our modern urniture 
designers do nothing 
but copy old models, 
and that the beau
t iful productions of 
the artistic cabinet 
maker are nothing 
more than facsimiles 
or-Ch ippendale, you 
suggest . Well, well, 
let the poor old man 

Fig. 10. 

:My ideas may be 
that the two little 
tables illustrated are 
pretty; the reader's 
ml1y be that they are 
the reverse. I hope 
not; but they are 
certainly inexpen-
8i ve, which means 
that there is neither 
a. superfluity of wood 
nor that theconstruc
tiOD is complicated. 
For this reason, if for 
no other, they will 
commend themselves 

Fig. 12. 

, , , , , 
L ___ _______ _ 

, , , , , 
_______ ._"Lj 

Fig. a.-Long Ra.U of 
FramIng. Fig. 7.--. 
Stretcher Board 
Bottom Boa.rd an, 

. 4.- Short Ditto. Ili.- Leg. Fig. 6.-Ordinary 
of Ra.Ua a.nd Leg. Pig. 9.

n .-Turned Leg. Fig. 12.-

Fir. 2.-'I'&blt with StraJght Legs. 

material- in this case principally wood-can 
be used to the best advantage, without cum
bersomeness on the one hand or fragility on 
the ~thcr. After this, convenience must be 
studted. I s the design suitable for its ·in
tended purpose 1 'fo take an extreme case 
for the saKe of illustration, in designing a 
chair for ordinary USCJ would anyone mise 
the seat three or four feet from the ground ~ 
To d o so! of course, would be absurd, for 
such a hetght would, excc[lt for specil11 pur
poses, not be pleasant. One could not sit 
at an ordinary table in sllch a chair nor put 
it to the intended use of a chair. }"'IashlOn, 
further, has much to do with design, for it 
must not be forgotten that those who cater 
for the public must do so according to 
popular dema.nd. If one asks who creates 
fashion, what can the answer be 1 It is a 
species of evolution, but in its origin is so 
intangible that it cannot be grasped. It is 
like the fog-very undefined, but with a 

• 

to the inexp~rienced ma.ker, and if he is 
influenced by a desire to have fashionably 
designed furniture, let it be said that they, 
or others of similar character, may be seen 
by the dozen in our lending fUI"Iliture shops. 

Those who observe these will notice that 
a. reaction seems to have set in against the 
severe, straight lines of the so-called Early 
English style, and that curves are introduced 
where a few years ago it would have been 
considered heresy to do so. These cu rves 
a.re generally sur.posed to distinguish tho 
Queen Anne stye, so those who wish may 
cull these tables so. The fact is that curves., 
morc or lcs.'i graccful, nre not confincd to ally 
particular style, and it is by recognising and 
applying whate\'cr is beautiful in form and 
colour that the art renaissance of the present 
age is nourished. 

Another thing which must bo re~rded in 
designing furniture, or, if you will, 10 adapt
ing old designs to modem tastes, is this; 
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as habits change., so does our furniture. In 
its way, tbe massi\'e Elizabethan tabla with 
its bulbous legs is good-may 11(1,\'6 been 
best adapted to ~he period ~vhon i~ ~vns 
supreme. Now, In our ordmary linng· 
rOOlDs it is out of harmony with the sur
roundings. We do not requi re such pon
derous structures, in our drowing-rooms at 
any rote. Lighter things are more con
venient, and if they ate not so strong they 
nre strong enough. We do not expect a 
small table t-o be knocked about in n reck
less manner

l 
nor :yet that any great weight 

should be lald on It; hence, whatever some 
may say about the necessity for everything 
bein~ made as strong M possible. let u.s 
quahfy their dicta. by saying_ as strong ns 
service and utility demand. Now, for fancy 
drowing-room tables these arc substantial 
enough

1 
fragile though they may look and 

wrong In theory though the curved legs of 
one of them may be according to some 
people. For their comfort it may be ad
mitted that were strength the only con
sideration, these curved leps are undoubtedly 
not the best form j but lor the present let 
us adopt the Hogarthian idea and eschew 
straight lines. 

Whether the II line of beauty n or the 
II Eastlake" style be the better lIeed not be 
di8CILSSOO. We want two tables with curves, 
and we will have them. 

A!J a rule. curved outlines entail more 
work than straight, and it may almost be 
said that sonte forms of shard construction 
are beyond the range a the amateur 
worker. These tables, however, are so 
simple that no one who ca.n use a bow saw 
or 0. good fret machine need be afraid to 
tackle them. The general construction of 
both being the same, it will be unneces· 
snry to give instructions separately for each. 
The clmwings of the various parts will show 
sufticiently what is required to enable any 
one to make either, or, if he wish to exer
cise his in~elluity, to construct from the 
elements gIven tables which to a casual 
observer might seem Dew designs. P os· 
sibly this may be n Dew notion to some, 
and as all design is, broadly speaking, 
merely a new combination of forms or out
lines already known and rendered with more 
or less ease and grace, let me just suggest 88 
a very elementary lesson in furniture design
ing a few ideas that may be got from these 
tables. 

Perhaps tbe first wbich will occur to 
most is merely the change of tops, and a 
very practicable one too. By transposing 
the tops we get already fotlr different tables. 
Then there are the bottom boords; they 
may be. ch~nged in the same manner, The 
shaJ?ed ralls may be substituted for the 
strru.ght framing, or vice 1Jt1'sa. The tops, 
instead of being oblong may be square. 
Altera.tions in outline will also occm to tbe 
student, and by.and.by he will find himself 
able to prepare his own designs instead. of 
being, as is too frequently the case with 
amateur cabinet makel'Bt compelled to 
merely copy a piece of furniture, whether in 

: existence or only a drawing. When he is 
to some extent able to work alone, more 
pleasure, uot to say utility, will be gained. 
There is a desire to see the ideas eet forth 
in pencil embodied in solid form. The 
drawins but foobly represents the finished 
thing, 10 which the interest grows as the 
worK. proceeds. We have the ideal com· 
pleted article in our mind's oye, and we are 
naturally wishful to see whether the actual 
approaches it. It never does ; at least, 1, 
for one, am a1wa~ di'apPl?inted. in some 
detail Ol' other, aad I imagino that is the 

• 
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experience of most of us, whatever our work 
m.y be. 

But ,,;hy should this be mentioned 1 Not 
needlessly, I hope, for it may save the 
novice, at any rate, some vexation to be 
aware beforehand tbat success is only com
parative. If his work surpasses bis ideal, 
possibly his work mar, be superlative, but
and a very big" but' it is-the chances are 
that the ideal has been a very poor one. 

I s it an e.'(ception to find that as a mnn 
progresses in any art, so to himself does his 
Ideal seem more and more difficult of 
attainment 1 Perha~ he gets more critical 
as increasing knowledge sllows hitherto un· 
suspected weaknesses-just little, tiny, in· 
significant details wbich might be improved 
on. Ay, tbe ideal in furni ture work is not 
more eMily reached than it is in actua l life i 
but sball we on that account sit down ana 
not a ttempt anything1 N o; rather let us 
do the best we can, our motto being" Ex. 
celsior ! " 

The last fe'" sentences are to me a strong 
confirmation of the ideal not approaching 
the .reality. I would that I could bave ex
pressed myself in tbe glowinp language or a 
Huskin, but that is impossiole; and I can 
but hope that t ho suggestions offered may 
be of some service to those for whom they 
are intcnded- viz.\ beginners-not so much 
in actua l manipu ation as in desis n. OC 
coursc, it cannot be expected that the 
novice, however well up in tbeory he 
may be, will be able to design furniture 
without practice and knowledge of facts, 
but there are ma.ny little things he mi,sht 
manage not only to make but to deVise, 
without bein~ dc{>cndent on anyone for 
design. H avmg mdicated tbe principles 
which may assist him, let us now leave the 
designcr, or, ratber, merge him in the 
artisan. 

Tho size oC such small t ables is not 
bounded by any fixed rulcs, but suita.ble 
dimensions may be given as follows :-Top, 
1 ft. 10 in . X 1 ft. 4 in., at a height oC about 
26 in. from the ground. For the tops 
t in. stuff will do very well, and for the 
legs !:lin. The framing may be only lin., 
but tbe same substance as the top will be 
better. In fact, with a supply of!:l in. and 
t in. wood tbe tables may be made j and in 
speaking of tbese thicknesses it will be 
understood that they are those of the stuff 
in tbe plank, and consequently.planing and 
cleaning up will reduce them. To begin 
with1 they usually measure less than the 
nOffilnal t!tickness, and by the time they are 
finished thoy will probably bo little if any 
more than 1 in. and i in. respectively. Those 
who prefer to use thicker stuff may of 
course do so, but with good sound timber 
the substance named is all that is necessarx. 
In any wood the thickness for the top WIll 
be sufficient, but with a soft, weak wood
such as ,sequoia-it stands to reason that 
thp curved legs may advantageously be 
thicker than if tbey are made of a. strong, 
tough wood like ash. Ordinary ba;v;.vood, 
walnut, pine, etc., will do if of the tblckness 
stated. 

The tops will llO.ve to. be jointed, i.e .• the 
necessary widtb wiUllave to be got by join
ing two pieces of board. Glue alone will 
be sufficient to join them. the edges in con· 
tact being dlaned as true as possible and 
well worke together. Thejomting should 
be done while the boards are in the rough 
and before anytbing else is done full-sized 
drawings of the va.rious parts should be 
made. For the shaped pieces, in order to 
ensure uniformity or outline, it will . be 
better to form template~ or moulds of thin 

-
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c.'lrdboard or wood cut t o shape. These can 
then be used as rules to set out the actual 
work by. 

For the top, 
which is cut to 
!Size (22 . will be 
required tbem will 
be of the size and by Fig. 3, 
and the others by must 
also be got out, as in where 
it will be more clearly seen the 
illustration, F ig. I, that they to the 
!ower .end, and tbat they are recta nW;11ar 
lU sectIOn. 'fliey may be of the s..'lme thick
ness throu~hout. but they will not look so 
weU, and tne tapering, so fa r as the thick· 
ness is concerned can easily be managed 
with the plane. The t aper in widtb will of 
course be provided for when cutting the 
legs from tbe plank. We may suppose that 
the thickness of the leg at the top straig.bt 
part is 1 in., or a little over, and at the 
bottom from 4- in. to -f in. '1'0 ensure the 
rigbt amount being taken off each side, the 
bOttom end should be marked, and if this is 
done it wiJ1 be unnecessary to take the 
trouble which would be jm'oh'ed by mark. 
illg off tbe taper on the face of the wood. 
It will be observed that whcre the curve in 
the lcg is most pronounced tho wood is 
wider than lower down. T he 'rcason for 
thi s is to gi"e extra. strenp th where the 
bearinf;" is across the grain, lor a. moment's 
reflectIOn will show the verielSt tyro that the 
wood can be more easily split or broken at 
this p.1.rt than elsewhere. 

It is now necessnry for tbe reader to 
refer to Figs. 6 and 7. showing the plan of 
frame and le~ fastened to~ether. Fig. 6 
shows the ordmary constructIOn of framing, 
where the rails and legs are either fastened 
together by mortise and tenon or by dowels. 
Fig. 7 shows a construction whicb is ,·cry 
much simpler nnd equally serviceable for 
light things. It will be observed tbat the legs 
nre on the ucnnt," as it is afton called, i.e., not 
parallel witb the framing as they generally 
are when tbe ordinary construction is fol· 
lowed. Now. understanding tbis, refer to 
llg. 8. which sbows t still in plan, the con· 
nection of the fra mmg and tbe legs. A, A, 
represent the framing D the leg, and C, a 
block glued to A,A, wbicb it connects, and 
by means of screws is fastened to the leg. 
To form and fit tbese connections proceed 
as follows: -Get four blocks of the section 
shown, and not longer than the width of 
the framing. See that two of the sides form 
a perfect right angle, easily ascertain able 
with tbe square, for if they do not it stands 
to reason that the framing will be " out." 
Fasten them into the corners of tbe framing 
with glue, and if there sbould be any doubt 
about the gluing being sufficiently weU 
done to ensure durability, a small screw or 
two ma.y be used tbrougb each block into 
the rail. No harm can result from the 
addition of screws, and if there is anytbing 
amiss either with the glue or its application 
they will prevent a. collapse. 

. At this stage it is apparcnt that tbe 
framing will liave square corners, which 
must be cut off so tbat the leg may be 
fittoo. First of all get the thickness or the 
leg, and set it off on the t op of the frame. 
Then witb the gauge run lines down to th e 
bottom of ' the fmme. The Jines give a. 
reliable guide to cut off the corner to, and 
if they are accurately followed the square 
part of the leg must fit perpcndicula l"ly. To 
fasten the framing to the leg a couple 
of good stout screws are driven tbrou .... h 
the block into the leg, which may also t; 
glued up, but, ns it is next to end grain, 
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too much reliance must not be pla.ced on 
glue alone. 

The top is fixed to the framing by blocks 
like those in the corners, glued both to 
the t op and to the rails. Two or three 
blocks of, say, 3 in. long along each side, 
and one or two at each end, will be suffi· 
cient. They are of course fi."ed. within the 
framing, not outside it under the overhang 
of tbe top, where they would show and be 
unsightly. In addition to the blocks, it will 
also be advisable to use screws, say one 
through each rail into the top. They should 
be driven in on the slant, and care be taken 
that they do not come through to tho sur· 
face of the top. 

The stretcher and bottom board shown 
in the illustration are not absolutely 
essential, but as they give rigidity it will 
be us well not to grudge the extra. time 
required for them. For convenience of 
description ther ha.ve been left till now, but 
in actual work It will of· course be seen that 
they should be prepared before the table has 
pro"'ressed 80 far as described. The board, 
or Sh elf, may be t aken as measuring a.bout 
13 in . x 8 in.,bnt the size is really of no conse· 
quence i whatever it is, the construction wilL 

. be the same. Four pieces, say I Hn. square, 
support it. The outer ends 0 these are to 
be cut to fit tho legs, and the others screwed 
to the shelf from below, taking care that its 
corners nre evenly placed a.bOve each mil. 
It will perhaps simplify matters for the 
beginner if these are fixed at right angles to 
each other, i.e., the pair at each end of the 
t able, as in the diagram Fig. 9. Were the 
legs stouter it would be better to sink the 
ends of the stretchers in them ~ and this 
might be done even as they are, out not to 
any great extent-not more than! .iust suffi· 
cient to let the ends in, say, n m. or so. 
In either case n. screw ring or eye should be 
driven into ca.ch leg. The stretchers will 
rest on the eye, nnd a screw driven through 
it will hold firm enough. 
. Now for tho other table, which is made in 
a. precisely similar manner, the difJ'erences 
bemg that the top is shaped as shown in 
Fig. 10. 'fhe fmmmgis straight{3in. wide), 
the legs either straight t.'\pered, or, as they 
may be, turned, and the bottom board 
larger, extending from Ie'" to lc~. As a. 
suggestion for the turner. ~'ig. 11 IS given. 
The square block allows plenty of substance 
for tho shelf to be weU sunk In it. 'I'he cut 
may be most easily made by sawing across 
and removing the surplus wood with a. 
chisel, and the stretcher roils may be dis· 
pensed with altogether. It will, however, 
be better to have them, and in this case 
one can be carried right across to the 
opposite leg, the other bein~ cut in th e 
middlo, o..'i in Fig. 13. 'fhey WIll be screwed 
both to tho shelf and the legs, as in the 
other table. 

The maker's work is now brought to an 
end and it only remains to finish the 
table by pol ishin~, or, what. is now very 
fashionable, paintmg th em with one or 
other of the enamel preparations. Nothing 
need, however, be said at present about 
either of these processes, as our chat about 
furniture ilcomsalready to be rather lengthy 
though 1 8incerely trust not unprofitable t~ 
anyone. It JlnS been my aim first to de. 
PoC riIJe tho form nnd construction of 0. good 
typo of Hmnll tnLle that will bo found uscful 
in any hoUfse in many IJ1aces for n. variety of 

!,U q JOijCH; and, KCcond y, by the dcaignli that 
lave been given by way of i1hultratioll to 
enable any carpenter, whether professidnal 
or amateur, to make such tables either for 
hil own Wle or for u le. 

cmCULAR-S,llV RIGS FOR TilE 
LATllE. 

:BY A FOREiUL"f PATTERN MAKER. 
, 0 , 

CmOULAR SAW A DESlnAD LE ADJUNCT TO LATlIlt
SAW Sl'INOLfi!S IN DUMIS. 'VOOO, AND STEF.L 
- IRON '.rABLE TO l'IT HEADSTOOK-HOUG H· 
ANO·READY 'VOOD A'lTACHlf.t. ... T -ALTERNA· 
TIVE 'Vooe ATTACHlII£..''T-FENOES- CUTTING 
BEVELS, ETC.-BEVEL SAWL"Ia-CUrrING RE· 
BATES, TENONS, GROOVES, ETC. - CANTING 
FE.. ... CE POB Lo!l'G BEVEL SA WlNO. 

THOSE who possess a. lathe of not less than 
four·inch or five·inch centres might often 
save a good deal of the time spent in light 
sawing by attaching a circular saw thereto. 
A good denl of power is required to drive it, 
hence no heavy work of this kind can be 
done in a lathe. I should place the limit to 
the thickness which can be freely cut at from 
five-eighths of an inch to three.quartersof an 
inch. But workmen, and especia.lly a.ma.teurs, 
often want to BaW large quantities of thi1,. 
stuff into strips alike or nearly alike j and 
it is in such work as tb..G that the saving is 
effected by tho U!e of such n. saw. When 
makin~ small drawers, cabinets, boxes, etc. 
it is Simply invaluable. There are several 
different wa.ys of making the att.'\chment, 
none of them very difHcult, nnd the cost 
but slight. I proJ.>osol therefore, to show 
sundry ways in wlllch It can be effected. 

'fho saw itself is mounted on :l. spindle. 
shown in Fig. 1. If the headstock mandrel 
of the lathe has :l. good thread on the nose, 
and the spindle is screwed to make n good 
fit therewith, no other support will 00 ne· 
cessary. But should the fit be imperfect, 
then the poppet centre must be run ut', 
and centred in the free end to steady It 
,vhile cutting. The spindle is preferably 
made of brass, cast from a rattern. After 
being screwed to the mandre nose, it should 
be turned up in its placo, care being parti
cularly taken to have both the pin, and the 
shoulder o.ga.inst which the saw abuts, per· 
fectly true. The dimensions aro taken from 
a sPlDdle of my own. r ha.ve found the 
friction of the washer, when pinched up by 
the nut, quite sufficient to keep the saw 
from llipptng 011 its mandrel. But probably 
if a saw larj;er tha.n five inches or SIX inches 
were used It might be necessary to ma.ke a. 
projection, or steady pin, on the spindle to 
fit a. corresponding notch in the saw, as 
is the ,Practice with circulars of ordinary 
dimenSions. But probably, in such (l, case, 
the interposition of a. leather washer between 
the metal washer and saw plate would effec. 
tually prevent slipping under the heaviest 
cutting which could be done in (l, lathe. 

Spindles of this kind can be mnde in hard 
wood, and will answer nearly, or quite, as 
well as metal ones. Fig. 2 gives an Illustra· 
tion of one of this character. A block of 
straight'grained hard wood, A, turned 
parallel, bonded with ferrules, and tapped 
like a. wooden chuck to fit tha mandrel 
nose, has a hole bored right through its 
body to tako a. ha.lf-inch bolt, :B, whose 
flquare head is sunk in at c to prevent it 
from turning, a. nut and washer at D tight
ening the Ba.W in place. 

Again, instead of designin~ the spindle to 
embrace the mandrel nose, It can be ma.de, 
as in Fig. 3 of (l, piece of steel, being cQun· 
tersunk at ~th ends for the point ccntres 
of tho lathe, and driven through a carrier. 
Or the left ·hand emt could be driven from a 
jaw chuck, or drill chuck; or, if filed squa l'c, 
could bc driven from a square holo chuck. 

Wo have the choice of various tables. r 
will describe three. Fig. 4 represent8 one 
which I made for 01)" own lathe, and which 

is (l, good nnd convenient type for headstocks 
having parallel edges on the front portion. 
It is m¥J.c to fit the headstock by means of 
tho grooves, A] A, sliding down the edges of 
the front upright. ,!,wo quarter·inch holes 
aro drilled and to.pt'ed in the sides of tho 
uprights, correspondtng in position with tho 
holes, :B, in Fig. 4, and a couple of thumb 
screws passing through these hold th e table 
at the correct height in rela.tion to the 8tl.w, 
whose spindle passes close underneath the 
table without actually t ouching it. 

The table is made of cast iron, for which :l 
pattern is required. Itisver't light, only three· 
sixteenths of an inch thIck in the plate 
and stiffened with a flange running all rounel 
the bottom edge. At c is shown a small 
fence, also of cast iron, which is provided 
with a slot and bolt, 80 that it is traversed 
across the table. The strip seen at its 
front edge, by sliding along tho front edge 
of the table, preserves the parallelism of the 
fence with the BaW. . 

The top of the table may either be planed 
Or simply fi led, the latter answering suffi· 
ciently weU. Tho slit for the saw should 
properly be cut, owing to the difficulty of 
casting it so narrow. A key-hole saw will, 
if sharpened with short triangular teeth of 
equilateral form, like those of a hack so..w, 
cut through soft cnst iron without much 
difficulty. A common hack saw will, of 
course do the same, but it is not tllick 
enough in the blade to cut a slot which 
"'ould take the circular saw, since the latter 
must have n. little clenrance in order to 
avoid noise, and grinding of the teeth, when 
running. To start the cut, it is necessary to 
drill a. couple of holes at the ends where tho 
slit is to terminate, then remove tho narrow 
se:parating film of metal with the point of a 
thm file and so gain an entry for the narrow 
end of tho saw, which, once entered, will 
cut tho slit with comparative ease. It will 
probably be 0. little uregtllar, a.nd perhaps 
not quit-e wide enough. If so, widen and 
8mooth the cut sides with (l, thin warding 
file. The holes drilled to start the cut 
answer the very useful purpose of giving 
clearance a.round the saw teeth, preventing 
risk of injurious rubbing of the same. 

r have given the sizes of my own table, • 
but these are not necessarily hard and fast 
dimensions. The measurement between the 
cheeks, A, A, is omitted, since this must bo 
accommodated to individual lathes. In 
a large number of lathes, in which the 
front upright of the headstock is not 
para.llel but curved in outline, the fittin~ 
and making of a. table of this kind woulet 
be troublesome, hence I should in such 
cases adopt one of the forms to follow. 

Fig. 5 shows a rough.a.nd.ready table nt· 
tachment, which, though handy for ocCt.'\· 
sional use, is not 80 8ubstantial as the other 
forms figured. It may be of wood, in which 
case a plate of metal must be let into the 
shank, to take the pinch of the set screw in 
the socket of tho T rest. But preferably 
it should be of metal, in which case tho 
pla.te and sbo.nk could be cast in one from 0. 
pattern. though a. better method would be to 
get a piece of sheet iron or bross, about one· 
eightn of an inch thick, and scre\\· it down on 
the top of a hit of iron bar, forming the 
shank. Fig. 6 8hows an enlarged viow of 
the union. A bit of Bolder may be run 
round the angle os showll, to stiffen the 
joint. Whether mado in wood or metal, 
fences of santO of the forms shown in tho 

' various figures can be fitted on tho table 
with little trouble. Even where the most 
substantial tables a.ro a.lready fitted to a 
Ia.the, it is wortb one's while to ha.ve 008 
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C1rcular-Sa.w B.IgI ror Lhe Lathe. FJg. lOo _ PJaln Wooden Fence in Pla.n. Fig. lOa.- Slde View or Ditto. Fig. lOb.- End View ot Ditto. Fig. 11. 
- Fence tor Bevel B&W1D& in Plan. FIg. llL- Ditt.o : Front. VieW'. Fig. 11 b.- Dltt.o: Hind. View. Fig. 12.- V Groove (or Table. F1g. 1S.
B1Dged Table : FlOllt. View. FIg. 13L- DlUo : End. View. FIg. It.- Method. ot mevatLDg Table without. Hlnge8 : Side View. FIg. Ua.- Dltt.o : 
Plall or One Comer. FIg. llI. 8&w1IIg Bebat.ea. FJg. 1& L Sawing Tenona. Fig. l lS.-Canttng Pence tor Long Bevel aawtng in pl l n FIg. lISa. 
- DlUO : Blele ruw. 

like Fig. {; for quick attachment and tern· 
porary usc. I ts slit is at once itadily 
adjusted to the saw, and the T rest is then 
clamped to the bed in the position cor· 
~nding therewith. 

Fig. 7 allows a very good &nd old·fuhioned 
rig for a circular saw, and one which almost 
&nybody who may not per~ care to tackle 
iron work can construct witli little difficulty, 
most of the work being in wood A is a fralQe 
of hard or of soft wOod, haYing a tongued 

• 

piece, B, screwed to its under face to fit 
between the lat he benrers. c is the actual 
table hinged to the back of .At the throwing 
back of the table being necessary in order to 
bring the framo undcrnc..1.th the saw. Being 
thrown back, and the frame slid undernc.'\th, 
the table is then brought down over the 
saw, the latter passing up th rough its slit 
the slit having been cut by the saw itsoJr nt 
the time of making tho table. The tongue 
alway.s fitting closely between the bearers, 

there can be no trouble duo to wnnt of 
u.ljust ment. I n this case no dimcnsi.ons a rc 
given, but t he d iagmm nffon:!~ an Idea. of 
relative and suitablo proportions. the SIzeS 
being properly adapted to 0. fh·e·inch In.tho. 

The full advantage of the3e tables IS to 
be obtained only by t he addition of various 
fences for the gw dance of stuff wbich is 
being sawn. Some o f these attachments I 
will now describe. Fi~. B shows a plaill 
guide for pnrallel snwmg, ndapted to a 
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wooden table like Fig. 7. The table, A, is 
grooved along the front edge to receive the 
tonrrue of the sliding bar,. B, . to which t~e 
g\li~e, C, is attached. ThiS IS clamped In 
any position by means of the set screw, Dl 
which is tapped into a b~s plate sunk a~C1 
screwed into the tongue pIece on A, a slot In 
the bar, 13, allowing the latter to traverse 
freely over the screw. ~he .screw at~c~
ment is shown enlarged m Fig. I). ThiS, If 
well fitted, forms an efficient S!lide. 

Another fence is shown in Fig. 10, which 
may be fitted either to a. wooden or to an 
iron bench, and which enn very well be 
mo.de of two pieces of any hard wood screwed 
together. The gluing a.nd screwing of the 
dovetail slip. A, on the under side of the 
fence stiffens the base, which would oth.er
wise be much wea.kened by the cuttlllg 
throu~h of the slot for the thumb screw. 
The dtmensions given are proportionate and 
approximate only. 

Perhaps the b'1'eatest advantage of the 
applicatlOn of small circular saws to the 
latho lies in their adaptability to the cutting 
of bevelled and polygonal faces. The lathe 
saw is essentially an amateur's tool, and the 
more it can be utilised the better. By de
vising suitable arrangements, much work 
which would otherwise have to be done with 
chisel and plane can be sayed. Mitred and 
bevelled joints, rebates, grooving, t enons, 
and mucil beside, can be cut with rapidity 
and accuracy; and the very fine teeth of 
saws from three to seven inches in diameter 
wiU, if kept in order, leave the surfaces 
clean and smooth. 

To do bevel sawing at right angles with 
the table, it is clear that the piece of wood 
beiDS cut. must not, when set at the angle 
requtred, be slid along the face of the fence, 
but that tho fence and the wood must move 
together parallel with the saw. Hence the 
purpose of t he arrangement in Fig. 11, where 
A is a. V groove cut in t he saw table, 
parallel with the slit, to receive the sliding 
piece, B, on which is pivoted the quadrant 
fence, 0, capable of being slewed to any 
angle, and pinched with the thumb screw. 
The sliding strip may be of hard wood or of 
metal; but it must be very neatly fitted. in 
either case. A metal strip is to be preferred, 
sliding between metal guides. If the table 
is madc of wood, these can be fitted as shown 
in Fig. 12; and wrought iron or brass would 
be more suitable than cast iron. 'rhe quad.
rant, owing to the wea.kenin~ effect of the 
slot, should be of metal; but it is quite easy 
to make, the pattern being simple, and the 
filing and fitting slight in amount. The slot 
ca.n be cut out nearly to the size in the pat
tern, and finished in the casting by filing. 
It would not be a very troublesome task to 
divide out the circula.r edge of the quadrant 
into degrees, and, by bringing any division 
into correspondence with a centre line on 
the slide, to cut to any required angle with
out the trouble of tentative adjustment. 

In order to cut rebates, teoons, grooves, 
and shouldered work generally, it is ne
cessary cither to uso sa.ws of various dia
meters, which is troublesome] costly, and 
not precise; or to place blockmg, or thick
ness pieces, on the table, which, if deep, 
interfere with the fences; or to raise the 
table itself. 'fhe latter is the proper way, 
and it may be effected o.s follows :-Suppose 
t ho table is hinged, as in Fig. 7, it may be 
lit-ted with an attachment on tho underside 
at the front of metal, Fig. 13, A being a 
slotted quadrant screwed to the table, and 
B, 1\ piece screwed. to the face of the box, 
into which the set screw, c, is tapped. Thi8 
is n nent and exact mode of adju8tment. 

• 

A rougher method is shown in Fig. 14. 
Here the table, instead of being hin~ed, is 
dropped in place simply by means OI four 
pieces, A, fitting between the frame, the 
strips, 0, being added to keep the table from 
shifting sidewa.ys. The pieces, A, are tenoned 
into the table and by making them suffi· 
ciently lon~, there is room to permit of the 
parallel thIckness pieces, B, B, being laid 
upon the top of the frame. A supply of 
strips of various thickuesses can be kept in 
readiness for use. The pieces, 0, keep the 
table sideways. 

To cut tenons and rebates it is only neces
sary to adjust the height of the table until 
the saw stands above it · to the same dis
tance as the depth of rebate required-to 
adjust the fence, and run the stuff along. 
(Fig. 15.) Then readjust the fence and 
table, and run the second cut along to meet 
the first, so removing the piece, A, at once. 
For doing work of this kind in quantity, the 
lathe saw is invaluable. 

Lastly, the bevel sawing of long stuff is 
done .by means of a. canting fence. Fig. 16 
shows a plain form made in metal, the cou
struction of which is so easy that no ama· 
teur need be without it. In the absence of 
such a fence, blocks of wood cut to various 
definite nnples would hnve to be made and 
placed agamst the rigid fence. In Fig. 16, 
two lugs, A, A, n.re cast on the base, and two, 
H, H, on the fence. These uro united freely 
with pins. The quadrant picce, c, screwed 
to the fence, furnishes, with tho set screw 
and the upright attachment, D, the means 
of adjustment for bevel. The guide strips, 
E, E, fit in the groove in the table, and n. set 
or pinching screw (not shown) passing 
through the lug, F, holds the table down in 
any position. 

---~ .. ~.--- .. 
SIGN WRITING AND LETTERING. 

BY HENRY L. DENWELL. 

I .-INTRODUCTORY. 

THERE can be no doubt but that the use of 
II signs," as a means of advertisin"', is of the 
most ancient origin; in fact, it is ~nown that 
in old Rome the taverns had. signs, and that 
the Greeks also made use of them, o.s is 
proved by the frequent allusions made by 
the old Greek writers on the subject. 

In medireval England, when most people 
could neither read nor write, a "sign," or 
j'~n-board," was an absolute necessitytothe 
t esman, and in the reign of Henry VIII 
almost every house in street, lane, a.nd alley 
exposed a sign of some description. These 
signs were generally indicative of the trade 
carried on within. With the spread of 
education, however, these Usigns" gradually 
fell into disuse, although many are in exist<
ence to the present daYl as the three golden 
balls of the pawnbrOker, and the gaily 
painted pole of the ba.rber. 

It is not, however, the historical sido of 
the subject on which I intend to treat in 
tho present paper, but on tho practice of 
the modern art of lettering on Signs, shop
fronts, walls, vehicles, etc. Therefore, nun 
paint'mg, in the proper acceptance of the 
term, as an almost obsolete a'rt will be left 
untouched, exception to this rule being 
made only in the case of the royal arms, 
arms of public compa.nies, shields, and a few 
of the most general of hotel sign-boards. It 
is for this reason I have headed my articles 
U Sign Writing and Lettering" in contra.
distmction to jjSi~ Painting," which title, 
to say the lea..st, IS somewhat misleadin~. 
Indeed, the naming of this art-for art It 
is, although perhaps partly mechanical-has 

invariably becn a sore point with all previous 
writers on the subject, but, for my own 
part, I unhesitatingly say that the correct 
description of the work, as practised at the 
present day, is to be found in the title of 
these articles. 

There are very few men a t the prcsent 
day who undertake this class of work who 
could paint a subj ect on a sign-board; and 
this can hardly be wondered at, as the man 
who does such work must of necessity be a 
first-cla.'\S artist. This reminds me that 
some of our most celebrated artists have, 
on occasions, not thought it beneath their 
dignity to paint a sign. A specimen of 
Hogarth.'s work is, I believe, still to be seen 
inside I{ 'l'he Mischief" in Oxford Street, 
near to Soho Square, and an enl'l'raving of it 
used to be exhibited in the window not very 
long ago, if not at the present day. This, 
the old sign of the bouse, is said to bo 
Ho~rth's handiwork, and is specified as 
SUCIl in the lease of the house. Catton , 
one of the original members of the Royal 
Academy, and Wade, its first professor of 
perspective, worked occasionally for the 
London innkeepers. The latter painted a 
fuli · length portrait of Shakespeare, five feet 
h igh, for a publican, whose house was at the 
north-west comer of Little Russell Strcct, 
Drury Lane. Georgo Mol'land, I bel ieve, 
painted more t.. .. wel'll signs than any other 
artist of note. David CoX', it will be re
membered, painted a sign for U The Jtayal 
Oak Inn " at Bettws-y-Coed in Wales, 
which has since been the cause of litigation 
in the Law Courts. and only lately decided. 
At W'argrave-on-Thames, midway between 
Henler and TWlford, and hard by Sir 
Morel Mackenzie s country seat, is a quaint, 
old-fashioned Inn, the" St. George and the 
Dragon'" the sign of which was painted by 
two great artists; in fact, to be correct, 
that sido of the sil'l'n·board on which St. 
George is charging tYlC dragon was painted 
by Leslie. and the reverse side was painted 
not by 'Yatts, as has been sometimes as
serted, but by Hodgson. 

Bywhat lhave said, therefore, itwill beseen 
that there are three distinct classes of work 
and workers, viz .• sign painters, sign writers, 
and the common letterers. The first is an 
artist pure and simple, capable also, as a 
rule, of doing any class of letter painting. 
The second is a clevcr man in his profe:;sioll1 
capable of doing any class of writing and 
lettering, from church work to the out· 
side of a West-end tradesman's shop, but 
stopping short at actual pictorial work. 
The last is the inteillgent mechanic, who, in 
nine cases out of ten, accidentally discovers 
that he is gifted with being able to make 
exact formations of letters and figures, and 
which by a little practice he acquires to a 
nicety. These Inen are to bo found in large 
wheelwrights' and carriage-builders' yards, 
a.nd in the railway carriage and wnggon 
works throuRhout the country. As a. rule, 
thoy gencraliy use block letters, with a 
simple shading, such as ono sees on railway 
waggons and coni trucks. This work is 
simply Ie letter painting," and those who 
execute it seldom got beyond it. It has 
much sameness about it, and holds out no 
field for illlprovement in the way of spacing, 
style, and display. I havo personally known 
many of these men on railways, and wh~n. 
o\'er they have made any {(ttempt at sign 
writing it has proved a most si~naL failure; 
whereas hacl thoy received a httle training 
from a practical man they would probably 
ha.ve soon been enabled to execute their 
work with credit. But I have knowledge 
a.lso of two cases where men have possessed 

" , 
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a rom3rkable" ~t It for this work-one in 
general sign wnting, the other in "Ietter:
mg" waggons. The sign writer, a. home
less, shoeless, drunken vagabond, is still 
alive. He cannot read nor write! yet he 
can paint a. sign with ornamenta borders 
and letter it in any style, without mis-speU
inf: II. word or making the slightest mistake. 
His charges are absurdly low; he is gene
rally in a. half·drunken condition, and his 
couch at night time is more often than not 
the floor of some out-house. This is one of 
the worst cases of II. mis-spent and ill
directed life it has ever been my lot to 
witness. In the other man the aspect of 
the case was just rc\'ersed ; he was a. 
mechanic of the roughest order, a waggon 
repairer, but honest, frugal, and sober. 
Whenever occasion called for it, he would 
employ th e sign writer just alluded to to 
re-Ietter a truck or waggon. Cheapness was 
no doubt his reason for getting his work 
done by such a man, who, moreover, fre
quently disappointed him. One da:r the 
waggou repaIrer-whom I had notice fre4 
quently standing for hours watching me at 
work on 0. wnggon-camo up to me and 
asked, politely enough, how Ilmd learnt the 

. art of forming letters, or, no, he put it, Co Paint4 
ing them 'ero Jetters on wags-ons1" I told 
him that I was self-taught, my only guide 
l)ei ng n. half-crown hnndbook on the subject. 
"Could I tell him where he could get the 
book1" "Ob, yes," was the reply and I 
entered the office and gave him the pub
lisher's address. It may scarcely be believed, 
but within 0. fortnight I saw that man let.
tering arailway wags-on,and forming letters 
to such a degree of nicety as to put even 
myself and the d runken professional writer 
"in the shade." 

These cases may help to illustrate the way 
in which (l. ~rent maj ority of men drift into 
becoming Sign writers. AJJ in all other 
trades and professions, it is often a matter 
of chance. But these men can hardly ever 
hope to become clever and proficient in 
their chosen walks of life i they have not 
studied the rudimentary principles of 1.he 
work, Imve not started at the bottom rung 
of the ladder, and do most of their work 
without knowing the why and tho wherefore 
of each individual process. 

] t i.'1 not, however this clnss of workman 
which we want in the coming generation
we must endca..vou r to make him sometbing 
better; nnd now that he hM found a fitting 
tutor an el guide in WORK, he will ha.ve only 
hir:~lf to blame if he sinks in striking out 
for fam ~ in the struggle of life. 

In the succeeding chapters on Sign 
Writing it will be my earnest endeavour to 
take the student through each successive 
course in the easiest possible stages, com~ 
moncing at the very root of the subject. It 
must not be inferred from what I haye 
already said that it reQ,uires a. gifted nature 
to properly acquire thlR art; on the other 
hand, with proper and methodical training 
it is within the reach of all. Indeed, to~ 
wards the close of my subject I hope to 
show how the more simple styles of pln.in 
lettering may be carried out by almost me
chanica l meanlt. These instructions, how
ever, nrc principally intended for those who 
rollow SOIllO trade in which a little lettering 
i" I'Qrnctime8 rC(lu ireti, but which the work~ 
Ulan hM not 0. chnnce to learn except by 
l,rOl>erly followi ng lip tho cOlll"l!e of instruc
tion I1S laid down in thel!o pages. 

Having brieflr surveyed the geneml aspect 
o( the lubject, ' will, in my next, commence 
th e practical pAlt of our work. 

('/'0 be r(m l;"1t~d.) 

THE KALEIDOSCOPE : ITS CON· 
STRUCTION AND APPLICUION. 

DY THOMAS RICHARDSON. 
, ~ I 

I.- TIlE SIlIPL! KALEIDOSCOPE. 

THE II tube of ten thousand flames." Such 
was the title applied by the Chinese to the 
instrument which forms the subject of this 
paper; o.nd certninly the title appears to be 
most appropriate and suggestive when we 
take into consideration the myriads of 
pictorial views it is capable of producing. 
'rhe peculiar name bestowed. u'{>?n it by its 
distin~ished inventor, Sir DaVId Brewster. 
is denved from three Greek words. signify~ 
ing II beautiful,)! "a. form," and (, to see." 
When first introduced to the public, about 
the year 1818) it is recorded that the effects 
produced by Its wonderful qualities created 
such an extraordinary sensation both in this 
country and abrond that immense numbers 
were hastily constructed, and cargoes of 
them sent to foreign and distant lands, 
copies having been met with in the most 
remote districts of Switzerland. 
It is not my present purpose to enter into 

a disquisition on tha principles of the 
kaleidoscope, but merely offer n short 
explanation to Msist the reader in com~ 
prehending the nature of the various pnrts 
of the inr,trument, and then pass on to con
sider its construction in its simplest form 
and after afn.shioo which ma.y be reasonably 
supposed to lie within the province of any 
in tellif:teot amateur capable of using n. 
soldermg bit or wood~working tools, and 
wishful to provide a source of amusement 
for the younger, and, for the matter of that, 
the older portion of the family circle during 
the long winter evenings. 

The kaleidoscope consists essentially of 
two pieces of glass, which may be oblong or 
tapering in form to suit the fancy of the 
maker. 'l'hese nro secured nnd supported. 
at any angle which forms an even, aliquot 
part of a circle, in a. suitable tube, at one 
end of which is a. cell termed the object 
box, formed of two circles of glass, the inner 
one being clear, nnd the outer one of ground 
~lass ; these are kept apart about i of an 
mch by means of a. ring of brass or other 
suitable material so as to enclose between 
them a. number of coloured and clear pieces 
of glass, etc. The opposite end of the tube is 
cloSed. with 1\ cap in which is a. small aper4 
ture at which the eye is placed in order to 
view the pictures presented by the several 
reficetions of the fragments of glass in the 
object box. 

As wood workers undoubtedly predominate 
amongst the readers of WORK, I propose to 
treat the subject first from this standpoint 
as shown in l! ig. 1. On inspecting the Fi$,.! 
it is obvious that access to a lathe wII 
materially assist the worker, or, if this is 
not possible, the cap and the flanged collar 
at the back of the object box may be ob
tained for n. trifle from any turner. 

To proceed, first turn or otherwise pre
pare a mandrel or cylinder 'of wood about 
0. foot long and 2 inches diameter, on 
which to prepare a. tube of paper i rub a 
little grease over 10 inches of its length as 
0. precaution against the paper being glued 
to the wood. Cut out a. strip of stout 
cartrid~e or brown paper, say 3 feet long 
nnd I) mcbes wide, up to 3 inches from one 
end, where it should have a projection of nn 
inch at each Ride, making 11 inches wide 
for the last 3 inches; set off 6 inches froUl 
this wide end, give the remaining portion of 
the strip a coat of thin, hot glue, fasten the 
projectlllg edges of the clean end sqUAre 

along the mandre~ and fold the strip tightly 
round it, pressing out with a cloth any ex· 
cess of glue, so as to finish with a smooth 
surface. After standing Mide for 0. doy to 
dry, it will now requir~ the ends cut true, 
and the best way to do this will be to fol(l 
a half sheet of note paper round · the tube 
about ! an inch from the end and run 11 
sharp knife neatly round close to the edge 
of the note paper i then treat the other end 
in the same manner 80 as to leave the tube 
8 inches long, and slip it off the mandrel. 

We next require two circular pieces of 
mahogany t of an inch thick to fit each end 
of the tube, ha.ving n portion removed as 
indicp.ted in Figs. 2 and 3 to an anglo of GO 
degrees, which angle m o.y be easily obtained 
by dividing the circumference of a ci rcle 
into six: equal parts. 

The reflectors measure 8 inches in length, 
and are 1! inches wide at one end, and I -tK 
inches at the other. They may be cut from 
mirror glass or from plain clear window 
glass, moderately thin, say 16 oz., and the 
backs prepared. . by giving them a. coat ot 
drop black mixed with varnish, and a. littl e 
terebin.e to accelerate its drying, or even 
blllck varni8h will do for tho purpose. When 
dry, the rellectors are now ready to be 
placcd in the tube and sec'Hed in position 
by a piece of stout curd cnt to fit round tho 
curve and llleet at the C(lges of tho rellec
tors. Before placing the card in l)Qsition, it 
should have a piece of dead back paper 
pasted on the inside or by giving it a wash 
with Indian ink. 

The n~"{t step is to provide a cap (or the 
eyet and this Dlay be achieved in the lathe 
by hollowing one side to a depth of i of an 
inch to fit outside the tube, With a. clean cut 
aperture in the centre i of an inch diameter, 
then to reverse the work by turning down a 
piece of wood on a. chuck to fit the recess, 
a.nd finish offtbeoutside as shown in section, 
full size, in Fig. 4. • 

The object box may also be constructed 
of wood in the manner shown in section 
and elevation, Figs. 5 and 6. A piece of 
hard wood, preferably of mahogany, 4 inches 
square is trued up to -?i of nn inch thick, 
and an opening cut or oored in the centre 
21 inches diameter j a recess 2!- inches 
diameter and n of an inch deep is further 
produced on one side in which to insert a. 
circle of thin, clear glass i a cap is nex t 
turned with a flange and bored to fit outside 
the tube at the object end. Fix: the gla.ss 
in the recess by means of a. red4hot wire 
applied to a. few tiny pieces of marine gluo 
laid round the edg~ and secure the flanged 
cap centrally to thiS square vicce with 4 
screws, being careful not to spht either in so 
doing. On the opposite face are also screwed 
two narrow strIPS 1 an inch wide and I of 
an inch thick, onc pieco along cach edge and 
across the grnin to provent warpin~; be4 
tween these two strips nnothorpiece 4 Inches 
by 3 inches and t of nn inch thIck is hinged, 
and provided. with clips to k!:ep it in 
po.'I.ition; this is nlso fitted with a. piece of 
ground glass, as shown, on the inside, with 
the ground (ace of the glass outwards. Tho 
foregoing method of constructing the object 
box admits of the ensy removal and change 
of the fragments of glass, etc. 

To those who nlO.y prefer to take tho 
alternativo course, 1 mny remark that 1110 
taller form is usually adopted when the 
tube is of tin plato. Still keeping to tho 
same length and the MillO diameter at tho 

. object end, 1 propose to taper the tube to 1 i 
inches at the eye end. The plate requires 
to be cut to the form seen in Fig. 7. .First 
ICcttre the pla.te by the corners with tacks 
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to the bench or floor, and make So trammel 
to draw the large circles by driving a. couple 
of wire nails through a lath 18 inch6!5 apart. 
Make the centre nail secure, and scribe a 
circle, A, B, on the plate as shown; now shift 
the outer nail 8 inches inwards and scribe 3. 

second circl~ C, D. With a. ra:ir of com
passes set to 1 inch mark six divisions along 
the line, A, B, and scribe lines through the 
first and last points towards the centre. 
Outside the figure thus formed, a. spnce 
about i of an inch wide must be set off to 
allow for the ~oiDt. Ha.ving cut the plate 
neatly to the hnes, bend about i of an inch 
along each edge slightly downwards over 
tbe edge of a block of hard wood, both edges 
ODe way; the underside will then form the 
inside of the tube, and the plate must now 

:F1g. 2. - Plan of Tube at Eye End, with cap 
Removed (full 81%e). . 

be gently bent or beaten with a smooth· 
faced wood mallet, round a. ma.nd rel having 
the same dimensions as the inside of the 
proposed tube. It now only remains to 
secure the plate on to the mandrel with a 
piece of wire twisted round in two or tInee 
places, solder the joint, and the tube is 
complete. 

The reflectors for this form are H inches 
at the object end I and taper to ~ of an inch 
at the eye end, or the third side I should 
still advocate the use of cardboard as in the 

! 
• 
: , 
• • 

I 

, 
• 

I 
I 

Fig. L - View of Simple Kaleidoscope, with 
Parallel Paper Tube (half full s1%e). 

same may be said of the object box' but if 
this is not desirable it may be made of a strip 
of tin plate f of an inch wide, formed into a. 
coUar to fit outside the tube, and one edge 

• 

turned over about -h of an inch all rounel to 
support a circle of -ground glass cut to fit 
the interior j over this glass is placed a 
brass rin~ i of an inch thick, neatlr curved 
to t he CIrcle, and made to spring 10 some· 
what tightly. The object.s chosen are now 
introduced, and a. circle of clcar glass rest
ing on the ring is laid over them ; the box 
with its conten ts is then slipped on to its 
place., and by way of embellishing the tube 
anel attaching the box to t he same, a piece 
of wall paper of a small neat pa.ttern is 
selected and past.eel over the whole length of 
the tube, th e object box included. Now 
~lue the cap to 'the pnper coYer and the 
Instrument is complete. 

Respecting the choice of colours, blue, 
greeD, and yellow will be found most suit-

Fig. 3.- Plan of Tube at Object End, with 
Object Box Removed (full sIze). 

able, always selecting pale t ints in preference 
t o opaque objects. Colourless frn~ents 
may also be introduced, together With the 
coloured glass, with effect. 

The symmetry and beauty of the picture 
or patterns produced, and consequently the 
pleasnre derived from the contemplation of 
them, will depenel princiJ;lnlly on the degree 
of accuracy attained III adjusting t he 
reflectors to the correct angle, which may be 
tested by having but one piece in the object 
box, large enough to occu'pya considerable 

portLOn of the field, say 
one - third, when the 
observer will notice 
there are six views 
ranged rOllnd the an
~ular point formed by 
the j unct ion of the 
reflectors. Eacll section 

• 

cylindrical ' form, but 
it ma.y consist of a 
similar piece of glass 
or a piece of thin wood 
blackened on the in· 
ner side. In order to' 
bring the aperture in 
the cap at the eye end 
into a central position 
as regards the tube, it :F1g. B. - Section of Eye End of 

:FIg. t .-Sectlon of Cap for Eye End should then be ap-
(full sizo). · parently of t he same 

will still be necessary Taperform Tu~, with Cap Removed (full size). 
to raise the narrow 
end of the reflectors 
into the most suitable 
position for the eye, 
III its relation to the 
reflectors. This su p
port is shown in ele
vation in Fig. 8, and 
may be formed of tin 
plato with the edges 
turned back where 
t hey come in contact 
with the glass. The 
same course must be 
taken wi th the object 
end, as in Fig. 3, se
curing each support 
with a drop or two of 
solder. It will be best 
to form the ca.p in 
wood, and perhaps the 

o 

" 

, 

• 

" 

• 

• 

: 
i , 
• • 
! 
• • 
• , 
• 
• , , 

Fig. 6. - Flan of Object Box, With 
Glass Removed, showing Con. 
I lrUcUon of Top (hal! fUll l ise), 

A 

" 

" o 
Fig. IJ. - Section of Object 

Box on Line, A, B, Fig. 6 
(h&lf full size). 

===;::;;:00 l:Iize, and their adj a
cent edges coincide 
with each other. The 

c D 
o 

FIg. ? - Mode of Setting out 
Plnte tor Taper Tubs 
(onl-fourth [ull lilze~ 

images being reflecteel 
from the posterior sur
faces of the reflectors, 
this interf('res very 
considerably with t he 
pe rfect form of the 
patterns, but this de· 
tect will be obviatcd 
in the instrlWlent to 
be described in future 
chapters. This instru
ment, it may be said, 
is the invention of the 
writer, and will t cnd, 
it is hoped, to render 
the kaleidoscope of 
g r eater prac ti ca l 
utility than heretofore. 

(To be continutd.) 
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OUR GUIDE TO GOOD THINGS. 

L"TRODUCTQRY. 

MA."y a workman, unfortunately, misscs tho 
chance of obtaining some special tool, machine, 
or applianco that rony be of tho utmost use to 
him in his particular calling, because ho may not 
h.-we seen it, or even heard of it, in the locality 
in which he lives. Show a Ill3l\ a new tool witlt 
which you havo reccntly provided yourself, and 
it oftcn happens that he will SA.y, " Why, where 
did YOII get hold of this? It is the ycr r thing I 
want, and jllSt what I havo boon looking for I 
don't kllO l\' how long!" And having Icarnt. 
wbere tho articlo on , 'iew may bo had, off ho 
goes, {:ongratulating himself on his good fort uno, 
lind buys olle at tho earliest opportunity. 

K ow, it is in t.he spirit, nnd with the hope, of 
ghing such useful nnd desirn.ble iu
fOl'mation, week to week, to tho 
renders of " rom, that" OUI' Guide 
to Good Things" has been set on 
foot- to make them ncquai ntt.'<l. , in 
fact, with the exis tence of new tools, 
IlIncbincrr, apJlliancell, t echnical 
works, etc., of which they might 
otherwise be s till in ignomnce: an,l, 
:IS it has I.x>ell sait! et'ICwhel'e, to gi\'" 
timely notice of "all things useful 
ami novel that manufactuI'C1'S tllll 
inventors may IJroduee in the ill
tercst of thoso who labour with tho 
hanw." T hat lIuch not ico mny be 
bcnefi cinl to those whose pl'oduc
tions and goods may 00 mention(},t 
is ob" ious to ali, 1.lUt it must not be 
supposed fol' a momcnt that wlillt. 
e\'el' may be ad\'unccd hero is dono 
in tIla intel'cst of manufactul'er 0 1' 

Helicr, with the vicw of direcil,· I'C. 
(;ollllllenuing any pnrticlllllr clI:tido, 
amI thllS, IJCI·llaps, indirectly depI"> ' 
I ' i:ttin~ a nothcr . 'r ho llIunes of 
lIlakm ,;, and of sellers too, lIlust of 
necessity be mentionct.l, bllt in tho 
caso of the laUCI' it will be 11Ither to 
show who hail l",en the first t o give 
infOl'llltltion I'espccting the tool or 
appliance de~CI'ibcd , than with nny 
intention of b lingillg tholll pro
minently into not icc liS selIol'lI of 
tho goods dcscl'ibed. 

FurtllCl', in .'I ll 1I0tiees of nrticles 
described in this part of tho maga· 
zinc, H will bo sought rathel· to 
gi\'o a. clear and aCCllm.te descl'ip. 
t ion of the tool, machine, 01" Ullpli
fUlce undOI' cOllBideration, nnd to 
point out tho plll-pDSO it is intendcd 
t-o sen'e, than to expl"Css nllyautho. 
ri La ti \·c opinion l"Cspccting it , lc[win" 
it to ench reauel' of " ' OUK to detCl~ 
lI1ine for Jlimsclf whether or not i t 
is tho thillg ho nocds, and if it be likely to pro\'e 
of valuo t o him . 

H aving thus clcured tho way, as appea.l's de. 
simblc, ill order to [,void nn)" misuppl'ehellsion, 
Ict 100 a!lk all manutacturers, iU\'\Jntol's, Illlt! 

Handy Short Screwdriver . 

patentees, under whoso notice ,VOIIK lllny come 
to BUI)ply infon r.ntion with respoct to thei:' 
IIpccililiLic8, thllt t hey mlly receil'o early mention 
in these pages ; nnd for the sumo ond let me /llso 
nsk all dC'J.lerB, nud r enders of " 'OltK as well, to 
I\(lnd information of nlly good tbillg with which 
they mny I,y<!ome acqunintoo. In tho ease of 
snutl l ur~iclcs . which cnn be tnUlsmitted b r 

r,ared )>osl, it ill des.il'llble that [I sJlecimen should 
10 8('nt fol' inspection, as it is impossible to 

u(-sclibe nny tool clcnrly nud nrcurnte.'r with. 
out II.!dng nnd lumdli ug i t. " 'ith l'el:Ct1t'd t o 

machinery, lathes, otc., it is r equisite that 0. full 
and complete description sh ould be sent, or that 
arrangements should bo mnde with the Editor for 

• 

Small Parallel~jawed Wrench. 

its inspection, cilher by himself or by some com· 
petent person. In all Clt8t.:8 it is of the utmost 
importunee t hat nn illustration of tho articlo 
under notice should accompany the descl'iption. 

Tbe BritannI a. Company's New "Lukin" La.tbe. 

I.-Till: "LUK IN''' L ATHE. 

Tho first picco of lllachinery th.'1 t offers i tself 
for description ill 'VOl1K is th'l "Lukin" Lathe, 
fl. new and useful appliunce for plni ll and 01'111\· 

meumt turning, made f rom the dcsign of the 
Hcv. J ames Lukin, B.A. , It gentleman 
who hns long been known in t he me· 
cllanicul nnd engi neering world as a. 
relinble authori ty on lathes and e" ery
thing conllocted with them. It is 
llUlllU r/lctured by t ho Britannill Com
puny, Culchesler, Essex, who will 
promJltlr allswer nny inquiries thnt 
Inl1.y be ronde respecting i t. 'The illus· 
tration ghon herewith affords (l. good 

rcpresontlltion of it, nnd f rom I1.n inspection of 
this the render may obtnin It fair idea of its 
construction nnd general I1.ppearnnce. It is pre. 
ferably mnde, however, either with cmnk nnd 
steel centres, 01' with impro\'ed roller beurings, 
so ns to bo r endily accessiblo for cleaning nnd 
oiling. , 

It should nlso bo noted that tho tnlhe mny bo 
hnd constructed with inside crnnks Aud hooks, 
with tho Axle npon hal'dencd centres. 'l'hcso 
detnils, llowc,·el', IU'O altogother optional, and will 
be suited to the wishes of the llUl'chnscr. 

Tho lathe, liS shown in tho ill lUltmlion, is snid 
to be 8Iltisfaotory in every respect. 'Tho bod8 aro 
4, 4?t, or 5 feet long, tho longth of bod being u. 
yariablo qunntity, SO to speak; tho centres uro 
6 inches high. 'fho mandrel headlltock is titted 
with oil CUpll; tho fllces and odgesaro bl'ight., I'ln({ 
tho r est j npannod blnck. The mandrel ill tml'erSo 
ing, with tho f ront neck 1 inch and tho other 
t inch, both workin~ in collars of hnrd steel, or 
of phosphor bronzo i1 preferred . Other d imen 
sions Ilr e :-'Vidth across faeo of bcd, 4& inch es: 
depth of bed, 4! inchos ; diamet~r of nose of 
mllndrel, 1 inch; pitch of screw, 8 per inch : 
wameter of dri"ing wheel, 27 inches. It wi ll hn 
understood from thnt which has becu !!.'1id a l lQ\'O 

l'ospccting the bcd, thnt th c latho ('I\n 'Ix.: had in 
three sizes in this resl)CCt. 1t is ulso IIllPl,licd 
with gap-bed if desired. 

Thero aro six formers, or guido screws, 0: 
steel, of the follo wing pitches :-
8 , to fit the 1II11.1ldrc11l08e, 10, 12, 16, 
24, nnd 30. 'fh080 aro fi tted on ill 
tho usuni manner, and work in :t 

segment plate. By OIeans of tho 
traversing mnlldrel with tho g uide 
screws, t hr!!ads may he Cllt upon 
t olescope, microscol>C, and olhel' 
similar fittings, in wootl or metal, 
not exceeding the length of thc 
g uidos. 

The o\'el'hond is of the usual kind , 
with tension rod nud pulleys, thol'O 
being a h ollow muhogany roller !lnd 
a pair of cast·iron pulleys, thllt on 
the right being intcnded to gOll l' 
with the small ono on the Cl'ank 
axle, wboroby II. \"el'y slow motion 
may be obtained, which is somc_ 
times desirable. The slide rest I'e
presented is of n Yel'y Silll)lle clm_ 
m ctcr, and, though good of its kiml. 
is not intcnded t o bo t.'1ken as 1I,i' 
Lest possible lor the " l .nk ill " 
lathe, which cnll be fitted to onlcl' 
lil this r espect, nceol'lling t o tho 
desil'e or the requirements of tho 
lJUrchnscl' . 

'fhe Inthe wa~ originally dnsigned 
to meet tho genoml Jlurposes of 
amateurs who are fond of Iuthe work, 
and is therefore mario .,f sullicielJL 
t>tl'ength nnd subst.ancc to admit of 
roughor usago than usunllr flllls t o 
the lot of lin "ornamental " lathe, 
properly so·called. Thus It will 
carry II. 6 lb. jaw chuck or hea"y 
10 inch face plate, with largo metal 
turning r est, and, at the sallie time, 
will executo lille eccentric wOl'k wi t 'l 
the utmost accuracy . Tho range o f 
its capabilities depends, of eOUl'se, 
upon tho chucks und filtings; but 
with It drill, eccentric, and vert ical 
nnd horizontal cutter, an immellse 

amount of beautiful wOl'k mar be done. 
1"01' example, all ]..;n<!s of p'inin turning in solt 

and hal'd wood can be dOll!!, such a1! hoxes with 01' 

without SCl'owed co"ers, tool handles, ,"ases, egg 
eup~, b l'ead pll1.ttcrs, buttcr dishes, needle cases, 

Patent Bra.s-capped Braus.wl. 

spill pots, spice boxes, string boxes, l'iug stands, 
nllpkin r ings, curtnin rings, chair and tnblo legs, 
pillnrB, p lain or twisted, spindles for o\'ermantel s, 
brockets, etc. , wntch stands, chains cut out olthe 
solid, metal spinning, etc. e tc. All fittings call 
bo screwod br aid of the tnwersi ng mandrel 
instead ot oomg glued together, which is an 
nd,·antago in mnlly wnys. 

I n ornament:d t urning, with an eecentric eultel' 
nlone, used with the divis ion plate, nll simple 
p"tt cm.Q ot interlncing (·ircles mnr he cX(lculell. 
\Vith the \"erti('al a.nd hOlizolltnl culler, lx.sket 
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and fluted work can be done. With tho cccen· 
trio cutter alone, 6n,t faces can be cut, as, for 
example, the flat aides of n. hexagon or IL cube, 
and ILIsa a perfect ball or sphere. With tho drill , 
vnrious perfomted work of (L highly decorative 
character can be cut, besides fluted work. By tho 
addition of a spiral chuck and dome chuck to the 
lathc-appliances already mentioned-Eliz.'Lbe
thaD twist, spherical work, andsueb-like, may be 
included in the list of ornamental work dODO by 
me9D!1 of thislllthe. 

In addition, any brass work, with 8crowed 
joints or otherwise, may be turned out, such lUI 

miCI'08COpes, telescopes, electric bolls, the purls of 
model engines; and a 'variety of light work in 
iron and steel may bo done, such as screws, nuts, 
and smnll bolts, and if C8stings are obtained tho 
lathe will suffice for fitting up many pieces of . 
moehn.nical apparatus, chucks, etc. 

So much for tho capabilities of the latho, 
which it will be allowed are numerous and eom
prehensi \·e. It only remains to nfIord a few 
particular!! with r egard to construction. ',rho 
fittings of the rost headstock for omnmental 
turning have boon already mentioned. A plain 
sleoye is provided, to bo used in place of the 
&Crow former, when plain turning is to bo done, 
or whon scrow cutting is only toml?orarily inter
rupted, a simplo dovice being provIded to avoid 
taking off and putting on scrow guide and slee"e, 

'l'he cone pulley is mado of gun motal with 
throo or four speeds, and ita front fitted with n. 
division plate having threo or more circles of 
holes of any selected numbers and a apring index 
point. A driver chuck and face plate are fitted. 

The loose head or poppet is fitted ,vith a steel 
tDbuInr mandrel, coned. at front end for centres 
and l>Cl'Cwed at back end, and fittod with a left
hand square throad traversing screw, and bright 
turned hand whe.el, and secured to the bed by a 
through bolt-lind-bow nut and plate beneath,. A 
plain hand rest, with T 's for wood and metal, is 
fitted, The bed is of cast iron' of strong seetion, 
without cross ribs to impede the !reo passago of 
poppet nnd rest from end t o end, and with doublo 
fint faco truly planod. It is mounted on strong 
Cll9~iron St.'lDdards. 'rho treadlo is fittod with 
bright turned rocking shaft and cast-iron arms. 
The bright turned wheel shaft runs on friction 
rollers, and is coupled to the ro.:'king shaft by 
chlUn and roller gearing. 'rhe heavy.rimmed 
driving wheel has threo quick spccd.s and two 
sumUor speeds for slow motion. 

The luthe is fitted with B polished mahogany 
. tool board ut back. The ornnmental overhead IS 

constructed with strong rigid eust-iron {verticnl 
supports as shown, carrying tho bright turned 
horizontal shn.fta. It has, us it has been SIlid, 0. 

turned and polished mahogany drum or cylinder 
to slide ulong tho upper grooved shaft, and 
dri"in~ wheels with tension rod and pulloys for 
adjustmg the drh'ing gut. 

The prico of the lathenlono, for plain turning, 
is £22 lOs.; with ornamental overhe.'l.d motion, 
!i30. A p1n.in slide r est in addition raiscs tho 
price to £35, and nn ornnmontnl alido ' rest to 
£40 lOs. Theso quotations are for the lathe with 
4-feet bed; for longor beds or gap-bed 0. small 
lIdditionnl charge is mado. 

2.-NEW WmE·TlIRBAD FRET SAW. 
I think the readers of WORK will bo the first 

to hear anything about this New Wire.thread 
Fret Saw, which was shown me a few days ago . 
by Messrs. Richa.rd Melhuish & Sons, 85 and 87, 
F etter Lane, London, E.O., and to which, for want 
of n specific title from the maker, we ventured to 
assign the above name. Literally this now fret saw 
i8 nothing morn nor less thAn a picco of ftrong 
stool wire toothed on all sides at wide intervalB 
betwecn the t.ccth, and pre8llnting the apl:o.mnl.nee 
of a picco of ",ire of extremelyamall . eter, 
barbed with small but 6.J:coodina-Iy sharp pointa 
in every direction. Now the acIvantage of this 
peculiurity of corutruction is that tho SIlw will 
cut in any direction, be.okwards, forwards, up
wards, downwiU'ds, sidewayll, just as you will, 
wit}.(mt anV netd of turninl the saw handle. Make 
a singlo hole with a drill, in the Wluai way, and 
iI1llelt the SIlW, anrs. you may cut out tho most in
lI'icato forms, going into as many point. or curvce 

• 

I 
as you will nnd back again without any palpable 
change of direction of tho saw blade. It is n. 
yeritable novelty in fret-SIlw bIndes, and ca}lllot 
fail, I think, to com"e speedily into favour with 
fret cutters. It is not possible to do more than 
mnko early mention of it here. Tho !IRw will, of 
courso, be mnde in sizes like tho generality of 
fret SIlWS; but wit.h rerrd to price, about which 
I particularly inquire, nothing definite is yet 
settled. Further notice will be given of this at 
the earliest opportunity. 

3 .- SlolALL PAlLALLRL- JAWED 'VRENCH. 

There must be few nowadays, it is fair to sup
pose, to whom n. handy pockot wrench haa not 
become a daily r equirement, and espociolly for . 
bicyclists and hieyclists. The Small Pn.rallel. 
jawed 'Vrench fi~ed in the preceding page is 
useful for a vanety of purpoaes, and presents 
good points in its construction which nro not to 
be found in others of its kind. In tho first place, 
it is n. composite tool, capable of acting as wrench, 
hammer, or screwdriver, as may be required, the 
projection at tho upper ond, abo,"o the wrench, 
serving as tho last_named, and tho upper jaw of 
the wrench, which, it will be noticed, projects 
alightly boyond tho lower jaw, as tho second. 
Tho jaws of the wrench 11.1'0 strengthened and 
kept In their r elativo poaitions by two stout bars 
fastened into tho upper jaw, and passing through 
holes drilled in the lower jnw for their reeeption, 
The screw, which proceeds from tho handle and 
passes through tho jaws, is threaded in opposiro 
dfreetions, so thnt when turned one way It has 
tho effect of drawing tho jaws apart, and of bring. 
ing thorn t ogother again when turned tho othor 
way. The jaws open to tho extent of ono inch 
when brought asunder to the utmost. 'rhe handlo 
is of wood, and therefore moro pleasant to handlo 
on a cold day. 'l'he price of the wronch is 35. 

4.-HA.~DY SnORT SCltEWDlUVER. 

Without deilbt many a workman ha.s found the 
ordinnry scrowdriveryery much in the way when 
ho has been engaged in putting Il lock on to the 
inside of tho front of a drawer, and IIi" ,"'tria
moro pnrtieuliU'ly when doing tho dc, tlcr,a , or 
taking the lock off, becll.use this is generally done 
with the drawer in position-that ill to say, in tho 
t.'lblo. 'l'he short scrowdriver illustrated in tho 
preceding page is well adapted for work of this 
description , and indeed for any kind of work in 
which it is necessary to insert screws with tho 
blado of the screwdriver turned t owards the 
workman. Tho handle being broad and flat is 
convenient to hold in tho hand, and the blado is 
short and strong, and securely fixed in the handlo 
by being deeply notched into the brass ferrulo 
that is shown in tho engraving, between the han
dle and the blade. This screwdriver is not men
tioned as being absolutely new, for it has be<,n in 
the market a yeiU' or more, but I do not think it 
is widely known, and possibly Il. knowledge onts' 
existence may be useful to many. 

6.-PATKNT BRA.SS- C,oll'PED BRA.DAWL. 

This is an improvement on the old form of 
bradawl, which only r equires to be kn(lwn to 
ensure its general adoption. In the old bmdawl 
the tang of the blade was driven into the handle, 
and a semblance of strength was given to the tool 
by the ferrul e, whether of brasa or iron, with 
which the upper end of the handlo was encircled; 
and ITequently after a little use, when the b rad
awl has been thrust into a piece of wood some-
wb.o.t harder than usual, handle and blade have 
~d company in a most aggmvatin$'way when 
It has been sOught to draw it out o.gtun, the han_ 
dle remaining in the operator's hand and ' the 
blade in the wood, IroD\ which it has been re
moved by other than tho legitimate means. Such 
a catastrophe, however, nmy be a" erted by the 
use of tho Patent Brass-capped Bradawl, in which 
the upper end of tho handlo is worked in such n. 
manner into tho brnss co.p that take! tho pInce of 
the ferrule tbat the bInde is l!6eurcd in the handlo 
eo firmly that there is not the slightest possibility 
of any separation between the one an{i tho other 
in the manner described obo"e. Having used 
these brodnwls myself, and found them fur supe_ 
rior to the ordino.ry bmdnwl, I enn recommend 
thQm. TIlE EDITOIJ.. 

Tl'atlc Notes nlld MClllorllluJu; 
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Largeat Stock in London. L,"hu, 'i'rradle, "Ad 

Steam Saws, AnviiJ, Vices, Drilling MachiACS.-DRI" 
TAN NIA Co., 100, HoulIdsdilch. 

Stocke and D ie .. firSl-cI:au quali ly, slighlly soiled. 
Second·hand Slide Rurs. POrlable ~"ori:e. CalalDglJe, 
6d._BRITANNIA Co. , Colches ter. 

Lat of Second· hand Lathes. D ri!lh'g aod 
Pbning Machines, p"'r[!J and sundries, IWO Iiamps.-All 
leiters 10 BRITANNIA Co., Colchester. , 

Small Patent MlJJlng Mnohlntl, to IHC! on .. 
,S·in. bthl!. Nl!uly new. On view,-BItI'IANNIA Co. , 
100, Houndsdi lch. London. 

Boltaapfel Latho, with numerous chucks, ruts, ele. 
COSt [,75°. Highl!st offl!r above £250 dllriAIi:' ?ial'(:h. 
Mu!! be sold. Do v;ew.-DRITANNIA Ce" 100, Honnd •. 
diu:h, London.-Particlilan, onl! ltamp, 
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THE GREA1' CURATIVE 
Has no equal for a.llaying Inflammation and Hemorrhages, Rheumatism, Gout, Hemorrhoids, Wounds, Burns, 

Bruises, Outs, &c. &c. 
IN' USE OVER F'OIc.TV VEARS! 

POVD'S EXTRACT is the onl'lj P 'J'oP"ictlWY CWl'ltt-lVC t/w.t is honOl""'Cll wit". fJenC'l'al BO'!!ltl l J llh'01W(JC. 
lYc sU'7Jpl'll :JJDtEOT the /ollo'UJln(J lllnstl'loul'j l'el'SOUlt(Jes: 

HER MAJESTY THE QUEEN Hot" Highness Princess of Nassau. 
O F R OU MAN I A , H or Serono Highness Princess o f Wlod. 

H or R oyal Highnoss the Duchess of Cumberland. His Sore no Highness Princo Nicholu.o of N ussau, 
PAJ1fPflLh.'T WITH MEDICAL TESTIMONIALS, be" POST FREE ON APPLICATION, 

Sold in Bottles only at 13ld., 28, 3d., 4 8, 6d., and 8s. Gd. Oau be obtained of all Ohemists, or of t.he 
SOLE PROPR IETORS : 

POND'S EXTRACT COMPANY, LIMITED, 64, Great Russell Street, London, W.C. 

CARVING TOOLS, 
ARKANSAS SLIPS, &c. 

We hold one of the Largest Stocks and most complete 
of any in London, 

• 

0UR (JARV IN<; fOOLS 

12 ~~ORTE.D. 8f 
! • , • • 0 , 

C;5(3,(P u LL $ET) 

ItEAOY fOR USE. 

RQ: UlSH & SONS" 
FETTER LANE, LONDON, E.C, 

PrlJ:o Modal 1"or excollonco of" 

Worko,.. In Motal. , also 
W05t!l Carvo,.., etc. 

We hold. t ho mOl t 11011111'1\0 Stock In Ibll COUIl t!')'. 

A PURE ANO PERFECT ARTICLE 

'I'EE'I'rI, CW]VIp, 

Tooth·Polish, 
.. PURILINE" .. ill Purify.nd Dutll;f, Ihe TC( lh ",;110 .. 

PUrl" Whileneu ; I'ollah Ihe Enamel ; Prevent TartlU"; Destroy 
allli .. ,I1¥ Cu .... i lIuden .nd InviKor.&te tha Gumll and kt,.p Ihe 
Mooth In • dellCloul condi tion of Comfort , )1 ""lIh, Purity, .nd 
I'nar;U'tc. Non'Crllty and Ablolutcly Pllnt and H:u-mltu to usc. 

DIRECTION8.-kub th, damp T ooth·brush (rcdr 
1/ . aetQMd .. .. PURILINE:· UMon«adayocoftener. 1/ . 

P'!WIllTOI, A. WILSON, 412, CLU'UM ROAD, LoM OGI! , . 
• 

* the H ead, Chelt, Bo w els , IJver and 
neys: 1115.0 ill Rheuma.tism. UlceI1l, 
and all Skin Dllcasea- thue I'ill' 
a direct pur11!.er or tho Blo04. 

1835. 

* 
Hoth Pill~ 3nd Ointment l\re 100M In IJOat~ , price 

7ld .• l a o Ha., ""d ~a. Sd.-t by C. W" ItLI'TON & 
SON, :to ern"l' COllrt, ~ 11'1'1 :::ot rl'l' l, London, " nd ,,11 
Medicme Vendors li t home nnd ;t.broad. Senl f. ce by 
1'05t in the Uni t ~d Kingdom for B. '~ . or 33.1,,,,,1'10. 

N01·l. OJ~' 1 

•• TIIE Al'\f.[AT~UR" 
(ALL JUGHTS RES£RV£D). 

, : .• ;
HENRY ZXLLES &. CO •• PubUab, n ol"Tb, Amalour," 

!l1 and !lo, 'WILSON STREET. 'FINBDUny. LONDON, E C, 

For Infants and Invalids. 
-

NO'l' FA.nINACEOUS. lUch ill.' lcsh, Ncn'c, lJrnln, 
and UOlle } '(U'III CI'S, 

;sa f"cl tha t fll nn:lCI'OM roods caunOt be d iguled by Infant". T hl. is 
tho ooly food ill which the " ,arch h;u. lIcen wholly chan cd inl., 

eolublo lIub.taocc. which can "t ouce be con .... rtcd in the Iotly iute tvtnK 
blood, This remarkable relult il attained outside the body, by imit:lt;no: .... !letly. ITt 

the l"OCtu of mnnuf"ctn.e, the natur.lOl condi tiOn) of healthy amillerfet.t di;auon, 
MELLIN 'S FOOD h:u lIcen enmined phyuoiOf;ic;lolly by the hialll'lI Media d 

Authoritin, And telled ehemic:ally by the m," dil linl:ul.hed Ana1flta, and II .. alway. 
beeu ebBed by them A.. It has &&ined many awards of the hi,hest ment at "uLIIe 
E ahibitiool. 

No Food ill ' the mllrJec t can ~ho .. such " V :I.5t col1«tion of &I,,,J.fi./~ tn timonial. , .nd 
""'ny of these allude;n an C'ffiOlion .. 1 ye t .incere Ili!lWlC'r 10 tbe f .. « that "M'El,LlN'S 
FOOD baa .avcd Baby from Doat.b." 

U SED IN ALL CHILDREN'S HOSPITALS . 
Prtlllrc/'lI. Pa"'ilr/~/"'IJ S""'III, ~tl/"u "'" "11,k .. li.m f . 1111 J 111.',, '110' {I,", .lllln,,/'":''''''''' 

G. MELLINJ Marlborough Work., Stafford St., Peckham, London, S. E. 
-
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NOTICE TO INVALIDS. Men and w o m en in search 
Stren gth, and Ener gy, should 

HARN ESS' ELECTROPA'l'HIC BELT w ill stren gthen every n erve and muscle of the body . 
It is also unquestiona.bly the b est known C ure for Uhcumatic aud NCI' \ ' Ol1S 

Affectioll s , Live .' :11,,1 Jiiclnc y Disea s es , L:l(lics ' Ailments , & c. 

R 
, 

Assist.s the Digestion , promotes the Circula.tion , stimulates the organic ac tion, and imparts 
NEW Llli'E ctnd VI G O UR, to the Debilitated Constitution . 

BOOK of TESTIMON IA I.S, DU/:riptiilt: Pall/pliI(l, alld A dviu, f ru of dargt: 01/. appUcaliun. fo 

of H eal th, 
know th at 

The MEDICAL BATTERY CO., LTD., 52, Oxford St., London, W . 
o Our rudel'll aN! invited to (::1.11 and personally in5p«t the Beh~ before purch:uing. NOTE ONLY ADDRESS AS ABOVE. (CDrn,,. vf H"IMp"" p"'(~. ) 

CHARLES CHURCHILL & CO., I £----7+--""', SPECIAL 
NOTICE. 21 , c.; JCOSS ST l CEI.:T. FIl\'S II U IC \.' , L O N DON, E . t-:. 

WE ARE BONA.FIOE MAKERS OF 300 VAR IETI ES OF 

L ATHE S, F RETSAWS, PLANERS, 
DRILL I NG VICES, 

& c. & c. & c . 

CALL AT BRITANNIA CO., 
100, 1I0 Ul\'DSDI'I'C U. 

WRITE TO BRITANNIA CO., 
(;OLCllE S')'ER. 

l\t'"U.m.C l'Ol/ S PI'izc ltIcda, ls. 
E ASY T E RMS O F P A YME N T. C I RC UL A R,2d. 

Co.tnlogUGJ, Cd, B est B ook on L athe, 3 s., post free, 

WM. CLOWES & SONS, LIMITED, 
Law P ublish el's ana Boo,",scllcl'S. 

D CI11Y 8\'0, cloth, 70'; pages, 255-

PATENT LAWS OF THE WORLD. Collected, Ed ited. 
and Indexed. By ALI'REO C,uU'ltAEI., SOlicitor, Member of the Council 
nnd Paten t Committee of the Society of Arts; r-.lembcr of the Palent 
Commillee of the 8ritish Association; As~ocbte of the Institute of !>,lIeut 
Agents ; and Eow,\lw CM':PM.U,I., I3.A. , Patent Agen t, b tc 5cholar of 
~ t. John's College, Cnmbfldgc; Assocule of the Institution of Civil I!:ugi. 
nt"Cl'S; Memb..! r of the Society of Arts ; Fellow of the Iustitute of Patent 
Agents. 

" The book may, .... ithout reserve, be rKomm<:nded as the only complete and u tis. 
raclory coll«tion oft ..... ·s which IloU )'CI aplJe3rcd. "-£'HU 7,mr lfat. 

J us t published, demy 8vo, cloth, l OS. 

PATENT LAWS OF THE WORLD.-Supplement to 
Carpmacl's II Patent Laws of the \ Vorld." Edited by a Commiucc of 
Fellows of the Insti tute of Pa tent Agents. 

London : W M. Cl.ow~:s & SOX's, LIMITED, 27, Fleet S treet, E.C, 

COLO U B S- E X Q UISI'l.'E . 

For:s l (I"'s III/fer/us allIl III(Jo.llturs of 

~mcr.inut ~achine.fQ tilth ([;nnIs. 
CHUCKS, DRILLS, 

VICES, R ULES, 

GAUGES, CALLIPERS, 

nnCnOMETERS, 

FOOT LATHES, 

CIRCULAR SAWS, 

PLANES, HAND SAWS, 

BRACES, BITS, 

BORING MACHINES, 

and 
A GREAT VARIETY OP 

lRON AND W OOD . 

FORMERS, FRET SAWS, W OR KING TOO LS. 

N E W CATA LOGUE, t oo Pages, fjua rto, over 600 1 11u ~l r.11i"ll S . 
sellt for 1S. , stamps. 

TO O LS 
AND 

' . • 

MEC)iANICAL ApPLI ANCES 
Of every Oescription con be readily purchased 

AT LESS THAN HALF COST PR IO E 
T HROUG H 

"The Baz acw, E x ch ange ctnil JJIcut" 
N eW8pCtp el'. 

+ PRICE 2 D. + 

OFFICE : I70, STRAND, LONDON, w .e. 

SURFACE- LIKE P ORCELA. I N . 
T e s li n"l o niai s fro m the Qu ee n o r S w ede n, the M a r c hio n ess o t Sali s bury, &c. 

FOR ALL SURFACES ,OF WICKER, WOOD, METAL, GLASS, EARTHENWARE, CHINA, &0. · 
.. Simply Perfection. " -The Q,Utll , 

M ade in over 100 Colours. Sold in Tins, 4~d. , Is. 3d., and 2s. 6d. For B a ths (to r esist H ot 
W ater), Is. 6d . and 3s. Post free, 7d., Is. 6d., 3s .; I s. 9d. and 3s. 6d. 

READ Y FOR USE. A CHIL D CAN A PPL Y I T. 

BOLD EVER'Y'VV~ERE. 

S.E. ASPINALL'S ENAMEL WORKS, LOND O N , 
COLOUR CARDS FRE E, Telegrams- EDWARD ASPINALL, LONDON. 

-
PRINTE D AN D P U BLI8 H E D BY CASBIi:LL k COMPAX' \" LIMITED, LA. DELU: S AUVAQh:, Lo:s-DOX',. E.C • 

• 
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