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DESIGNING FOR Work : How 70 Go 4sour IT,

DESIGNING FOR WORK: HOW TO GO
ABOUT IT.
BY JOHN W. HARLAND.

s =

THERE is really nothing so difficult as de-
sicning, in the true sense of the word. It is
not that suitable 1deas will not come into
the mind just when you want them so much
us how to express the ideas you have in such
a turm as that the workman or the amateur
can carry them out readily without any
superabundant labour that this dithculty
most frequently presents itself. In other
words, any ingenious mind can think of
some form, or arrangement of form, that
will please the eye ; but something ‘more
than this 1s required—that the design shall
also be what we call practical or practicable
—u.e.,, that it shall be capable of being
applied to the purpose intended, and that
there skall be no violation of the law of the
fitness of things. For instance, a stitl]
although elegant, combination of geo-
metrical curves and ficures would be out of
place in the Hat, such as a panel ; yet, owing
to the folds 1n which all drapery falls, would
be very suitable if carried out in curtains,
table covers, or tapestry hangings, where
the severity of outline would be tempered
and blended, and could never be seen entirely
at one view. Iurther, to design for any
given purpose, the designer can never suc-
ceed to the full if technically ignorunt of the
after-process by means of which his design is
to be carried out. Anartist who attempted
to design a chair or buffet, let us say, with-
out understanding how the construction
ought to be made to combine strength with
lightness, would certainly fall into some mis-
take which would betray his want of know-
ledge, and entail a large amount of very un-
necessary work upon whomsoeverhad to carry
out the execution of it. We think there is a
vast amount of good inventive design thrown
away for want of some theoretical know-
ledge of the after-processes, and one of the
functions of Work is to supply in its
columns an insight into the principles of
construction, as well as to teach the actual
worker how best to do his work, that the
designer may curb his imagination and
modify his creation by studying the means
and methods afterwards used to perfect and
embody his designs. And the actual worker
ought to know something at least of the
pnnmples on which all designing is based.
I'he sooner we can explode the thenr}r that
“the cobbler should stick to his last,” “the
gunner to his linstock,” ete., the better. A
workman will be better for any knowledge,
however extensive or varied, however theo-
retical or practical, concerning his tools, the
materials in which he works, their proper-
ties and relations, and of the forms he is re-
quired by his copy or design to give to such
materials. To illustrate this, suppose a cir-
cular form occurred in the construction of
any piece of work, and the workman did not
know how to reproduce with compasses a
true circle, he would never get it absolutely
perfect by any other means, and he would
absorb endless time in approximating to it.
Of course, this instance 1s purposely chosen
to show how ridiculous it would be, but
there are other curves than the circle that
some designers and many workmen could
not reproduce in a mathematically true
manner, for want of theoretical knowledge.
WorkK in time will no doubt give the requi-
site_knowledge, both theovetical and prac-
tical, and what I want to urge is that any
one in reading Work may benefit himself
much more than at first sight appears by
carefully studying articles that do not

seemingly apply to his craft or business at
all, and that Ee fancies do not concern him
in the least.

The cleverest imagination, if untrained,
1s intractable and wild, just as the strength
of a glant who knows not how to apply it
is valueless and purposeless. l*‘liglltrﬁ of
fancy leave no impression on the air, unless
undertaken systematically and with a clearly
defined aim or object to confer the quality
of usefulness upon them, in addition to mere
beauty. It is all very well to sneer at
utilitarianism, but it is the great factor that
may make imaginative work productive and
profitable. What is the use of the carrier
pigeon soaring into the upper air and flying
a thousand miles without t‘]ﬂ missive, carry-
ing news to others, beneath its wing? Its

Hight is no less wonderful, the bird no less -

beautiful, the curves it performs in mid
alr none the less graceful, but it is, after all,
its practical utility that is the chief cause of
1ts being appreciated, and these other attri-
butes which might have passed almost un-
noticed are brought to notice and admired.
From this let us deduce our first law of
design.

(1) (tidity enhances the value of beauty.—
If this law be always remembered, imagina-
tion will be, to some extent, fettered at first
by not having a free vent for expressing it-
self, but this curbing will, in the end, act as
an 1ncentive to it to widen the channel ; and
since it has no other escape, it will be much
more easily utilised and turned to good ac-
count, instead of wasting itself on i1dle fan-
cies and useless dreaming. We leave to the
moralist to point out how such a gift as the
imagination, left untrained and idle, runs
riot and induces sin ; we content ourselves by
saying that, for the purposes of Workxg, it is
waste not to cultivate and train it to a use-
ful career. One of the most curious and
intricate, as well as subtle, powers of ima-
agination 1s the building upon realities and
facts by association of ideas a claim to sym-
pathy and appreciation in others and by
others. All beauty has a power over the
human soul, and if the form and colour are
beautiful in any design, a certain charm
malkes itself felt in the beholder ; but if this
sentiment 1s enhanced and deepened by
association in his mind with other beautiful
things, by recollections of tender passages in
history or his own life, how much more is
the beauty of the design made to penetrate
and move him ! This is one form of utility,
for the olject, or one of the objects, of the
designer 1s achieved : his work has expressed
a sentiment, a feeling ; it has touched some
chord. Such a design lives—nay, outlives —
its designer : 1t 1s not the result of chance
or accident, but of thought. Our second
law of design is almost an axiom, since it is
contained in the meaning of the word.

(2) Z'o design, one must think.—One must
think of every surrounding circumstance,
every concurrent 1dea—think of days gone
by, of all possible memories of form and
colour—and think how these thoughts can
be utilised and made subservient to the pur-
pose in view, selecting such as are har-
monious, reserving others that are not so
for a future season, that no incongruity may
mar the work. The more thought 1s ex-
pended, the purer, nobler, and higher, the
more powerfully sympathetic, will the result
be.

All human and mundane things are
limited—time, space, power, and so on ; our
mode of expression more, perhaps, than all.
Our power of expressing the brightest glory
of light is reduced to mere white, the
deepest darkness can only be rendered by
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black ; between these range pigments tha
do not express one-thousaudth art of Lo
colours visible in Nature. To eep, as i& H0F
were, to scale, colours must be used r:nr ol
tively—we must be content with our limimf‘_"’, .'
capacity for reproducing them in pett, it Bk
degree, In miniature, as to force as ';'Gll; :
as to size. Again, motion is inaxprmihh".'r:._
as it involves an idea of three or mom &
positions of a body following one annth::':.-ﬁ’#'
at three or more different cunsecutiﬁl 1
times. We are limited in art to repro- !
duce one position only at a time: we wlh
can only select such a position as will give £
an idea, firstly, that it has been arryeq
at only and sﬂiel}r by motion from a pre- |
vious position; and secondly, that it ig
transitional only to some other future posi.
tion. In short, we must express the cop.
dition or attribute of unrest. ~ We can only
arrive at such expressions as these by the
aid of thought : first by analysing Natu ;
which is the consummate art of God ; a |
secondly, by our imperfect art endeavouring
to express 1ts sentiment, rigorously and con-
scientiously abstaining from the temptation
to attempt more than a confessed inferiority
on the one hand, and on the other to a mere |
servile 1mitation. These remarks apply |
more particularly to the highest forms of
human art, but are necessary here as gene- |
ralities having a bearing on the thought |
necessary in the almost trivial design of |
every-day work. For it is most true thata
careless, thoughtless spirit is evil and non- !
I
|

productive, and Nature carries out into the
most 1nsignificant detail the most wonder-
ful and loving beauty of thought far
mightier and grander and more exhaustive
than 1s possible to the human mind. The
more the imagination is enchained to dwell
on such trains of thought as we have, faintly |
only, indicated, the more negative it wi |
become, and the more surely will it veer
nearer and nearly towards the direction of
its guiding Pole-star, even in the most
simple and apparently insignificant work of
the day’s business.

To illustrate this and show more clearly
the intended bearing of the foregoing re-
marks, let us suppose a border is required to
separate a dado around a room from the
papering above. The idea of a border of
this kind is self-evident ; our every-day men-
tion of it would be expressed thus: “A
border running round, etc.” This abstract
ideal must be the governing motive; the
form we select should be chosen entirely for
its attribute of running. Now, as we can-
not draw or paint anything in more than
one position, and can only select an emblem
of running, let us turn to the book of Nature.
Plants give us delicate and beantiful colours, |
and as they grow and mnvg'lmperceptlblr :
to us, give us the best facility for emble-
matic motion. Further, many 1:-11(171’&';J g o
pagate by what are called “runners,” like :
the garden strawberry, which throws out |
long tendrils or shoots, which run along the f
ground and strike root here and there,
eventually to form other plants. :

Here, then, is one motive, available for a g
design for a running border. Further - °
search would reveal thousands of plants r
that would fulfil the conditions. Suppose |
again that, instead of a border round &
room—.e., a horizontal one—we requiré &
border round a panel, we should look fors
creeping plant as a motive ; but with v
fact staring us in the face, that creepler.
plants cannot creep in the air mthm_lt_ i
port of some sort, which would compel s R
think again for the ideal support requ 2
Back again to the inexhaustible book €

=2
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Nature, inquiring, in a spirit of reverence,
for truth. What supports the ivy ? Often-
times the oak. Qak branches twist them-
selves into various forms, and shoot out at
all manner of angles, and bend into endless
curves ; the ivy follows for the sake of 1its
strong support. llere i1s a motive : one out
of thousands that Nature holds out to us.
“But we don’t want a mere copy of Nature,”
it may be said ; anybody can do that sort of
design. I reply that I also do not mean to
adhere to Nature servilely and strictly, but
I believe this, that there 1s no truer, purer,
or more logical basis of design than Nature,
and if one only thinks out a natural synonym
or emblem, as it were, pre-existing in Nature,
that the functions of any design, however
conventional, even geometrie, its treatment
may be, must of necessity bear the impress
of their origin. I would add that if-you
quote from Nature, let your quotation be
eorrect, and thus acknowledge its source, no
matter how your fancy may lead you to
carry it out 1n the way of treatment. There
is nothing new, or even original, in this.
The art of the Egyptians and the Greeks
was thus based ; well-known instances are

'~ the lotus of the one and the acanthus of the

Corinthian capitals. These remarks bring
me to “style,” as it is termed, which only
means carrying out in design a motive in
the sort of way commonly done by others,
either at any particular epoch, or in different
countries, or in harmony with architectural
ornamentation. The designer, when select-
ing a style of treatment, should therefore
have read something of the history of, and
be somewhat familiar with what is known
of, the epoch, or people, or architectural
ornament which that particular style ex-
presses or represents. As the style very

" frequently 1s not a matter of choice with

him, but depends upon the style of other
ortions of the decoration, it follows that
1e should study until he is fairly conversant
with all styles. He should be able to
analyse ideals, refer them to their own
place, classify them as to style, period, or
country, and to reproduce by special treat-
ment other motives in the same style as
they would have been treated at the time or
epoch by those who produced the models of
style he 1s called upon to follow. I point
this out to the readers of Work in order to
enforce the truth that nothing of any value
can result without labour and knowledge,
which is its highest result, and without the
constant exercise of thought, which is the
nearest approach possible to the mind of
man to the “ Divinity that shapes our ends,
rough-hew them how we may.”

As it would be almost an impossibility
for any one mind to amass such a wide
knowledge of facts, and, at the same time,
to undergo' such drudgery as would train
eye and hand to the mechanical dexterity
known as the “technique” of his profes-
sion, as well as a knowledge of the after-
processes of all trades in carrying ont his
design, so that it should be practical, as
before pointed out, it is well to select one
ﬂnllly of the almost infinite classes of design,
and become thorough master of that, rather
than study superficially the whole range—
design, say, for textile fabrics, for furniture,
for carving, for modelling, for casting in
metal, for repoussé work, leather work, for
engraving, etc.: for any one of these, not
attempting all or even many of them. Aus
longa, vita brevis est. Art is long, life is
short—too short, alas! to succeed even in
one thing sometimes : to succeed in every-
thing far too short, and to attempt it would
prevent success in anything.

Perhaps I have been led somewhat deeper
into the ethics of my subject than was my
first intention, but I hope, on some other
occaslon, to write more on the practical por-
tion of 1t. The illustrations are examples
of design and treatment which apparently
have but little reference to the present
article, but I give them in the hope they
may prove useful as ideas for others to
think out, as bases for other designs, or for
adaptation to other purposes—in fact, as
suggestions. For instance, for fretwork
border round a panel one has only to leave
the necessary stops to keep the white or
solid parts together, and then saw out the
black parts, or even, vice versd, to utilise
these designs at once. Again, for stencilling
in colour upon a flatting ground in house
decoration, Figs. 1 to 5 would answer very
well ; or, again, as the basis for a carved
frame, with very little modification in treat-
ment, they could readily be adapted.

CLEANING AND LACQUERING OPTICAL
BRASSWORK.
BY CHAS. A. PARKER.

PREPARATION OF NEW AND OLD WoRE—HOO0KS
AND HOLDERS rorR HANDLING AFTER DIPPING
OR POLISHING —CHAMFERING WORK—DBUFFs—
LACQUER DRUSH.
IT must be understood that a lacquer is
applied to the surface of brasswork for the
purpose of improving its appearance and
preserving a polish that has already been
obtained, and is not intended to impart a
brilliant lustre to old and tarnished brass,
as some may imagine ; the lacquer simply
being a form of varnish which prevents the
freshly polished surface of the metal from
becoming tarnished by exposure to the
atmosphere, hence the necessity of always
lacquering work which should retain a good
appearance. In point of fact, the operation
of lacquering newly polished work detracts
slightly from its appearance, but as it would
soon rust and turn black 1if exposed to the
air, 1t becomnes necessary to protect the sur-
face by a coat of lacquer, which, if good,
will retain its colour and resist the action of
the atmosphere for a number of years. The
process of lacquering is rather dithicult to
execute properly, especially on large sur-
faces, when the beginner will find the
lacquer continually getting a smeary 00k ;
but after a little practice, 1t will be possible
to lay on an even coat of lacquer free from
streaks, the great diffienlty being to know
the exact degree of heat best suited to the
articular lacquer in use, and the effect to
Ee produced, this kind of knowledge being
such as can only be obtained by personal
exjperience,

LPreparation of the Work.—In all cases
where the work consists of a number of
parts fitted together, including camera fit-
tings which are attached to the woodwork,
it will be necessary to unscrew or separate
their component portions and arrange them
in such a manner that each screw, ete., shall
be returned to its respective place ; in fact,
in order to prevent mistakes, it will be
found advisable to number each piece of
brasswork on the under side. The polish
on brasswork may be produced by several
different methods, as may be imagined from
the great number of workers in this metal,
each of whom pursues his own particular
course in order to obtain the same result—
a highly polished surface; difterent pro-
cesses being gone through in each workshop
according to the custom of the trade.

For finishing off coarse or common class

L
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new work, such as rough castings, which it

1s wished to protect from tarnishing or

oxidising by a coat of lacquer, it will be

necessary in the first place to prepare the

brass to receive the coating by washing it

thoroughly in very hot water with plenty of

washing soda, using a stiff brush in order to

entirely free 1t from all traces of grease, and

after giving it a good rinse in cold water,

the articles are dipped in a pickle, composed

of equal parts of nitric acid and water, until

covered with a white coating of the appear-

ance of curdled milk, when they are quickly

removed and rinsed in a large vessel of
clean water, being afterwards dried in hot
boxwood sawdust. The sawdust should be
kept in a tin biscuit box, which can be
placed over the kitchen oven to warm, and
when the brass is clrn&nped in among the
sawdust, the box should be well shaken, in
order that the article may be quickly dried.
On being removed the metal will be found
to have acquired a splendid lustrous appear-
ance, and may be lacquered forthwith ; or,
if desired, the more prominent portions of
the work can be smoothed by means of a flat
file, which 1s held as nearly horizontal as
possible, going over the surface first with a.
second cut, and then with a dead smooth, 1f
not in possession of a smooth file to come
in between the last named ; the work being
finally brought up to an even grain by
means of Qakey's emery paper, in the fol-
lowing degrees of fineness: Nos, I, I' I,
and O.

In order to preserve the colour of the
brass up to the moment of lacquering 1t.
will be advisable to dip it in a little com-
mercial nitric acid to which a small quantity
of ecream of tartar has been added, the
article being 1mmediately afterwards rinsed
in clean water to remove all traces of the
acid, and then dried in hot sawdust, the:
dust being afterwards brushed off with a
dry soft brush, and the article lacquered as
quickly as possible.

In the case of old work which has been
previously lacquered, such as a microscope -
or photographic lens, 1t will be necessary to
first unserew the lens cells and separate the
inner tubes from the outer jackets, being
particular to note the position of the
various parts; and when thus separated,
hoil off the old' lacquer in a lye made
by mixing } Ib. of potash with a gallon of
water, the work being allowed to remain 1in
this lye for about twenty minutes, when
it should be taken out and immediately
lunged into clean cold water, which will

ave the effect of removing the whole of the
old lacquer; it is then taken out and
brushed with a clean brush, and if consider-
ably tarnished, it should be dipped in a
pi{:ﬁle as before described, which will eat
away all the outer coating of corrosion and
leave the surface of clean brass. When
quite bright and clean 1t 1s removed from
tllle pickle and thoroughly rinsed in clean
water. If running water is to hand, so
much the better; if not, it will be found
necessary to have several vessels of clean
water handy, so that the work may have a
good rinse in all of them, and on being re-
moved from the last water, it is transferred
to the sawdust box, from which 1t 1s taken
in hand to be pﬂliﬂilﬁd according to the in-
structions herein contained, un§ the degree
of finish required.

It is advisable to conduct the operation
of dipping out in the open air, or in a well
ventilated apartment, as the fumes given off
by the nitric acid are very baneful to health ;
but where ordinary care is exercised, there
need be no fear of danger. Those who
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object to the fumes of the nitric acid may
use the following pickle, which has no un-
pleasant smell : Make a saturated solution
of bichromate of potash with boiling water,
and (when cold) add 1oz of sulphuric acid
slowly to every 2 pint of solution. Never add
the water to the acid or pour the latter into
the hot solution, as it might be attended by
serious consequences.

If an article has to be handled after
dipping or polishing, it should be held in
rag in the hand, or suspended on a piece of
wire bent in the form of a hook, or it may
be held between a pair of tweezers, a strip
of wood slit longitudinally being a capital
substitute for the latter. A brass or copper
wire of about No. 10 B.W.(G. may be bent
into the form of a hook similar to Fig. 1,
and used for the purpose of hanging the
articles on while dipping, flat brass plates
being placed on a wire holder similar to
Fig. 2. As stated above, it is necessary to
avoid handling the work during the opera-
tion of dipping, etc., as the slichtest trace
of grease tgnm the fingers will spoil the
after process of lacquering.

In preparing new microscope fittings for
lacquering—or in fact, any work for which
a superior finish is required—it will be neces-
sary to first scrape uP the curved edges of
the various parts, holding them in the hand.
or clamping them in the jaws of a vice
between two pieces of sheet lead or leather.
The tool employed for this purpose will be
a scraper, which is simply an ordinary tri-
angular file, the sides of which have been
ground up smooth and sharp on a grind-
stone, the edges being set on an oilstone
until they are sufficiently sharp to take off
clean bright shavings. All the flat surfaces
and straight edges of the work must be
smoothed by means of a dead smooth file,
which will obliterate all traces of the pre-
vious file-marks. When this has been done,
take a piece of emery paper (not cloth) and
use this to get rid of the file marks, wrap-
ping 1t round an old smooth flat file or a thin
strip of wood, having previously cut the
paper to a size about an irch less in length
and about three times the width of the file
or wood, in order that it may be wrapped
round it and held in position by the fore-
finger of the right hand whilst in use. beine
partioular to rub in one direction only, and
continue the process until all traces of the
file marks have disappeared, when a finer
emery paper may be substituted, until the
finest (or flour) emery is finally used to
obliterate the marks made by the previous
paper. Ifa dru]; of o1l 1s now smeared over
the surface of the brass the grain may be
bm_u%ht up to a smooth and even semi-
polish. It will be necessary to carefully
clear away all traces of emery dust before
commencing to use a finer paper, otherwise
ugly scratches will continually appear on the
surface of the work, only to be eradicated
by going back a step and commencing de
novo. After the finest paper the finish will
be very good, but it can be further im-
proved by rubbing with a piece of water-of-
Ayr stone, which must be moistened with
water from time to time.

Never substitute emery cloth for the
paper, as the latter lasts much longer and
works smoother than the former, very fre-
quently working down to a glossy surface
before giving way, and, moreover, the flat-
ness and sharp edges of the work are better
?reserved by the paper than by the cloth.

f the article is now held in a clean rag in
the hand, and is then brushed with a soft
brush (or a stick covered with one or two
«thicknesses of:- woollen cloth) and a little

whiting, being afterwards wiped dry on a
clean limen rag, 1t will then be ready for
lacquering : or, if desired, the final polish
may be imparted by means of a buff stick
and a httle crocus powder, or any of the
numerous polishing pastes and powders.
Ol the latter, the writer has personally used
" Davis’s Metal Polish,” 1d. per packet, and
the * Universal Metal Polishing Pomade,”
1d. per tin. The latter, which 1s a German
preparation, has gained four prize medals,
mcluding a gold medal at Kensington in
1884, and 1t 1s certainly the most useful
article for instantly imparting a brilliant
polish to metal work that the writer has
ever had the pleasure of using. Mr. H.
Seeger, 21, Mincing Lane, London, E.C., is
the sole agent for Great Britain, but it can
be obtained from oilmen and some cyclist
CIMPOrims.

The following will be found the best
method of using the preparation : Anoint a

Fig. 1.

Tig. 2.

Fig. 1.—Wire Hook for Handling Articles after
I]l]]pil_lg‘ or Polishing. Fig, 2.—Wire Holder
for Dipping. Fig. 3.—Mode of Chamfering
End of Stone. Fig. 4.—Mode of Making Buff,
Fig. 5.—Best form of Brush for Lacquering
Broad Surfaces.

polishing buff with a little—not much—and
then rub briskly, and with considerable
pressure, upon the surface to be polished,
remembering that it is always usual to take
the strokes off lengthwise of the work,
which should be the same way as the grain
left by the emery papering. This will
speedily bring up the surface to a lustrous
polish, Erm'iding that the article has pre-
viously been papered up smooth, and care
has been taken to eradicate all the file
marks. When the superfluous pomade has
been cleared off by means of a piece of soft
rag, the surface will present a polish very
slightly inferior to a burnish in point of
brilliancy. The screw holes will require
cleaning out with a piece of pointed wood
cut to the requisite size. This is a neces-
sary precaution, otherwise the grease will
melt out of the holes when the article is
heated and overrun the surface, thus spoil-
ing the lacquering. Small nuts and screws
may be polished by means of a chamois
leather which has been dipped in the
pomade, and is held between the thumb
and first finger of the right hand, being
quickly rotated over the part to be polished,
the superfluous pomade being cleaned: off by
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another portion of the leather as soon as the

P

polish appears. Screws will seldom require

emery-papering first, unless they are very

=
t

old and tarnished, as they are generally left

tolerably bright from the lathe; but
they need it, the paper may be used
same manner as tfxe leather.
Although the process just described, in
which the file-marks are eradicated by
means of emery paper, is very rapid, it is
apt, 1n 1mexperienced hands, to have g

knack of taking off the sharp edges of the

work, giving it a slovenly appearance ; it i,
therefore, usual with the best work to
secure a superior style of tinish by means of
stone-polishing, using grey-stone, Llue-stnne
and water-of - Ayr stone. This prﬂcess:
although more tedious than the one pre-
viously described, imparts that neat and
square appearance to the work which, in the
eye of a connoisseur, is a sure indication of
good workmanship. In order to secure
this superior class of finish, instead of using
the emery paper to remove the file-marks
the three qualities of stone mentioned above
are employed for the same purpose in the
order given.
first, must be wetted with water, and then
worked rapidly across the surface ‘of the
metal, also in cireles, until all traces of the
file have disappeared, care being taken to
prevent 1t from slipping over the sides or
ends of the work so as to damage the sharp
edges. This stone is afterwards followed by
the blue-stone, which is used in the same
manner until i1t has removed all traces of
the coarser stone, the article being finally
fimished by going over the surface carefully
with the water-of-Ayr stone, which is taken
straight across the work from side to side,
in order to lay the grain, the article being
afterwards dried by wiping it on a clean
rag : after which the final polish is im-
parted by means of the pomade before de-
scribed, or, if desired, tripoli and oil may be
used instead. A great many workmen file
their stones to the form of a chamfer, as
shown in Fig. 3, and rub the chamfered
portion on the surface of the brass; a
greater pressure is thus brought to bear
upon the work, and the task of obliterating
the file marks thereby hastened. It will be
necessary to wipe the work each time that
the stone 1s changed, and the polisher
should be careful not to get any grit on the
surface during the latter stages of polishing.
When 1t 1s wished to finish off the brass 1n
the highest state of perfection cleanliness is
the first consideration, and unless all the
materials employed are kept distinet from
each other and quite free from dust, it will
be useless to attempt to get good results.
The work should be lacquered as soon as
possible after being polished, as it will soon
lose its brilliancy. To prevent the rapid
tarnishing as much as possible, it is usual
to wrap the articles in a clean linen cloth
until ready for lacquering. The stones
above mentioned can be obtained from any
dealer in watchmakers’ materials; for 1n-
stance, Mr. Cohen, 132, Kirkgate, Leeds.
They are sold in slips from 61in. in length
and about an inch square. Round or flat
buffs will cost about 2d. each, or they may
be readily made by gluing a thin strip of
leather on to a narrow piece of wood, as
shown 1n Fig. 4. -
Referring to the appliance shown in Fig. 5,

The grey-stone, which is used .

representing the best form of brush that can -

be used for lacquering broad surfac

shall reserve its description until I am able
lacquering,

to deal with the methods of

which space compels me to reserve _f“:l' (v

another paper.

should
In the
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' THE EOLIAN HARP: HOW TO

MAKE IT.
BY C. P. ‘WEBB.

Tars interesting instrument is somewhat
incorrectly named ; its more proper appella-
tion would be Aolus's harp, as it derives
its title from Zolus, who, in the heathen
mvthology, held the place of “God of the
Wyirflds :” but modernusageand euphony have
corrupted it into the name it now bears. In
a practical journal like WoRK it may be
incongruous to dilate upon its scientific
principles ; suffice it to say that it consists
merely of a wooden box or shell, across the
top of which are stretched some strings,
which are acted upon when placed In a
current of wind, producing a succession of
harmonious sounds. The weirdlike, yet
melodious, sounds proceeding from it have
inspired the thoughts of many poets, but

by 4 in. Finish these nice and smooth, and
attach them to the soundboard, on what
will be the under side, at 1 in. from each end
and side, as shown at B in the sketches ;
they may be fastened on by glue and screws
from underneath. This board may now be
laid on to the framework ; the blocks, if
properly fitted, will just drop in, and in order
to withstand the strain to which they will
be subjected may be further strengthened by
two small screws on either side passing
through the sides of the box into them (see
Fig. 3).
sides and ends by means of glue and
screws round the edges. The other piece of
thin board 1s now to be fastened to the
bottom of the box 1n a similar manner, and
the body of the instrument is complete.

We shall now require seven iron pegs, the
same as are used for holding the strings in
a piano, and a like number of violin pegs.
Bore seven holes 1n each end of the sound-

none more so than Thomson, who, in his ! board into the blocks in the position shown

| the unshaded portion in Fig. 1.
| the whole on the window-ledge and close

. it l : A
The top itself is fastened on the | tones peculiar to the sEolian harp.

small !

|
|
|

ing the current of wind over the strings, we
must now take two pieces of } in. deal, 6 in.

. by 3 in., and a piece of board similar in size

to that used for the bottom of the instru-
ment ; glueone of the small pieces across the
edge at each end of the board ; this will stand
over the face of the instrument as shown in
Now place

the window down on to the top of it at b,
Fig. 1, and with a moderate breeze blowing
we shall be rewarded by hearing the plaintive

+
THE WATCH BALANCE-SPRING.
BY A. P. B.

Tue balance- or hair-spring of a watch 1s a
fine spring attached to the balance, to control
the movement of that part when set 1
motion by the power of the mainspring, com-

the more satisfactory will be the result.

We will first consider the construction of
the body of the instrument. For this we
shall require a piece of sound deal, 2 in. thick,
8 ft. long, and 41 in. wide; this must be
nicely &dplane»d, and have the edges truly
8quared. Cut this up into two pieces of
3 {t.6 in. long, and two of 6in. long : carefully
dovetail the ends of all these pieces, that
they may fit together and form the sides
and ends of a box measuring 3 ft. 6 in. by
61n. For the top and bottom take a very
sound clean piece of } in. or & in. deal,
planed up and lass-papered, 7 ft. long by
18 into two equal pieces of
em, which is
to form the top or soundboard of the instru-

ﬂ:‘t‘g“ﬁ}: fgﬂﬁ f:ﬂn each end, and in the
. ¢tentre-longitudinally,
4 indiameter % Fig. 23',

- penknife,
-f,r.. this board for the reception of

cut a hole about 2 in.
with a fretsaw or sharp
e next require two blocks to

46 pios and screws which the strings are
greached to, For these, take two pieces of
pEeCh. or other hard wood 1 in. thick, 5 in.

at BB, Fig. 2; these should be bored in a

diagonal direction : as indicated at c ¢, Fig. 1,
see that the pegs fit tightly in the holes, the
iron ones at one end, the wooden ones at the
other. Now cut two pieces of beech 5} in.
long by 1 in. by 2 in., and shave off two edges
of each to form triangular pieces on a } in.
base : these must be glued firmly across the
face of the soundboard at about 5 in. from
either end, and a slight notch made 1in the
top edge opposite to each peg. These will
form bridges across which the strings are to
be strained.

Now procure some catgut (violin strings),
pass one end through the holes in the
iron pegs, carry it over the notches in the
bridges, along the face of the soundboard,
and attach the other end to the wooden
pegs, which turn tightly in their holes until
the strings are thoroughly strained. The
strings must now be tuned in unison—
that is, they must all be of exactly the same
sound. This isdone by turning the pegs until
the desired effect is ngtaiued.

" As the effect is much enhanced by direct-
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The name of its inventor, and also the I! © badly - adljusted  balance -spring ;: while a
dateof its invention, are apparently shrouded | O watch of inferior deseription might be ren-
In mystery. We have an allusion to it in E o dered less inacenrate by giving closer atten-
the works of Kircher, a celebrated philo- | O tion to this particular part than is usual
sopher, born in 1602 ; but it does not appear with watches of the cheaper class.

- to have been introduced into England until i o The strength of the balance-spring is
the year 1750, when it was described as a (o) mainly dependent on the aveight and size
new invention. of the balance itself, and must be of such
The principle of its construction is so e o . strength as will give the requisite number
simple that 1t is quite within the capa- W = of vibrations to the balance in a given time.
bilities of the veriest tyro in the art of & o ————— The number of vibrations per minute in
woodwork ; although, naturally, the greater Fig. 3.—Mode of fixing Side to Block. (Not to any watch may be readily found by multi-

~ the care bestowed upon the workmanship scale.) plying the number of teeth in the escape

wleel by as many times as the number of
leaves in the escape pinion i1s contained in
the number of teeth in the fourth wheel ;
this will give the number of double vibra-
tions the balance should make per minute.
Too strong a spring causes the balance to
travel too (uickly, and the watch gains;
but with one that 12 too weak, it will not move
sufliciently fast, and the watch will lose.
The most advantageous length for a
balance-spring is not so readily determined,
as 1n certain forms of escapement some-
what long springs are required, while 1in
others the best results are obtained by
shorter springs. It is, however, usually
found best in practice to give about ten

. turns of spring to a horizontal, and twelve

or fourteen turns to a lever, escapement.
To fix a new balance-spring : take the
halance, remove the small Ll‘ﬂ.ﬁﬂ collet from
the staff, and unpin the old spring ; then,
having selected a spring of the requisite
number of turns, place the outer or last coil
between the curb-pins of the regulator, and

' see that the balance pivot-hole will conie
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exactly opposite the centre of the spring
when the balance shall be in place; then
lay the spring on a flat surface, and notice
if there is sufficient room in the eye of the
spring for the collet. If, as1s usually the
case, there 1s not, then a portion must be
removed, so that the space 1n the eye of the
spring is of somewhat larger diameter than
that of the collet. To ascertain 1if the
spring selected is of the proper strength,
take the balance and pass the staff through
the eye of the spring, thén place a minute
portion of beeswax onthe point of the pivot
to keep the spring from coming off. Now
pick up the spring by taking hold of the
outer coil at a distance of about ;*.ths of an
inch from the end—the balance will be raised
with it, being supported by the small piece
of beeswax ; give the balance a shght turn,
and it will continue to move to and fro for
some half-minute or more. Count the
number of vibrations it makes in half a
minute (it is easier to count each alternate
vibration), and if this exceed the proper
number that it should make in the time,
then the spring is too strong; if, on the
contrary, the vibrations are too few, then
the spring is too weak for the balance, and
1n either case other springs must be tried
until one 1s obtained which will give the
correct number of vibrations in the time as
near as can be calculated by the eye.

The spring has now to be pinned to the
collet. To do this, first examine the small
lateral hole in the collet, to see that it is
quite free and clear ; now take the spring
at the eye, and bend the end to a distance of
about ;th of an inch to a right angle ; pass
this bent portion into the hole in the side
of the collet, and pin it carefully in. The
spring should now be quite true and flat
with the collet, which should be exactly in
the centre, and the spring leave the collet
with a nice curve, care being taken to see
that it does not touch at any other part,
and that the small pin does not project from
the hole and touch against the spring ; other-
wise 1ts action will be impaired.

The spring has now to be attached to the
balance-staff by the collet, the outer coil
placed beween the regulator pins, and the
end pimned 1nto the stud, the collet being so
adjusted that the watch will be in beat (in
horizontal watches the dot on the balance-
rim should be opposite the stud). The
spring should be pinned into the stud in
such a way that the outer coil will occupy
the middi); of the space between the two
curb-pins of the regnlator, so that when the
balance is moved to and fro, it will strike
both pins evenly. The regulator should he
placed at the slow position, and the spring
examined to see that it acts correctly ; if so,
the regulator should be gradually moved
round, and the spring altered where neces-
sary, till it is found to strike both pins
evenly in any position at which the index
may be put. The second coil of the spring
should be observed, to see that it does not
strike against curb-pin or stud. The watch
may then be regulated in the usual way.

—i--b

THE ART OF GRAINING.
PRACTICAL PAPERS ON PAINTED IMITA-
TIONS OF WOODSs.

BY A LONDON DECORATOR.
N P ——

INTRODUCTORY AND ILLUSTRATIVE — PREPARING
WORK o “GROUNDS” AND  * GRAINING
CoLounrs.”

TuE utility and art morality of painted
imitations, although not a subject of the

first importance to the student of graining
and marbling, 1s, nevertheless, sufficiently a
question of practical interest to the com-
munity at large to warrant its introduction
in these pages.  Notwithstanding this
distinctive branch of house embellishment
has been successfully practised and honoured,
to the direct knowledge of the trade, for
fully one hundred years past in our own
country, no subject of a like nature has
caused such disputation and outspoken
criticism  amongst eminent decorative
authorities of recent years as the practice
and study of such imitations.

Half a century ago, and even still later,
the art of graining was in the zenith of its
popularity. The successful imitator was
looked up to by the operative house
painter, and, in fact, by the patrons of his
craft as an art-worker—of the lesser order,
maybe—but of a branch of decorative
painting of a very remunerative nature, and
such as even Royalty was pleased to patron-
1se. As evidence of this, there 1s t{le still
existine marbled imitations which, under
the personal direction of the late Prince
(C'onsort, were executed upon the walls of
the Grand Entrance, or “ Marble Hall,” the
“ Grand Staircase,” leading from thence to
the Throne Room, the State DBall-room,
and other minor positions at Buckingham
Palace, about forty years ago, and at which
Periﬂd the present front of the palace was
ouilt.  Another notable example of painted
imitations comes to my mind—the grand
staircase of the aristocratic Carlton Club,
Pall Mall: a splendid example of painted
marbling, which Messrs. Gillow blotted
out with “ivory white” paint and Dutch-
metal gildine only some three years ago.
What a radical change has transpired
between then and now ! To-day we have
Work offering to the would-be grainer for
a few pence the foundation of that craft
which a generation ago could only be
obtained by heavy premiums or apprentice-
ship, and the exccution of which was
jealously guarded from the mauisitive gaze,

John Ruskin’s much-quoted dictum, that
“there 13 no meaner occupation for the
human mind than the imitation of the
stains and strie of wood and marble,” has,
unfortunately, been a potent force 1n lower-
ing graining and marbling from the exalted
position 1t had obtained at the period
mentioned. Until these uncompromising
words went forth to the “community of
refinement and art-culture” who hold him
as the exponent and high priest of all that 12
true and beautiful 1n art, no very weighty
opinion denouncing such 1imitations 1s
recorded. From the earliest known times
of 1ts introduction and use, the value of
this branch of house painting, which can
combine soadmirably utility with embellish-
ment, had, indeed, been fully acknowledgzed
and established ; and had this sweeping
condemnation heen penned by a writer of
lesseminent ability and fearless individuality
as an art critic than Mr. Ruskin, there 1s
little doubt but that its proper sphere of
decorative popularity wuulc{) not have been in
the least affected thereby. Comingas it did,
however, from one whose judgment on most
art matters is one to ‘“conjure” with, the
results were soon made evident, inasmuch
that it became fashionable to decry that
which was previously applauded, and the
skilled and clever imitators of the metro-
polis especially found their occupation
almost gone. “Old things have passed
away !” became the cry of the unthinking
following of this master mind. Even, as in
some instances, where the architect or
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decorator was not averse to its introduction &
in a building, it rarely happened that the = ¢
client—if a person of advanced knowledge «
and “art-culture "—would, himself, counte. =
nance so flagrant an exhibition of “artistie ¢

ignorance.” Herefrom, then, to
extent arose the disfavour accorded this

present day.

el
1.?".I
waf

a great.
imitative art, and which has continued, .
although to a less extent, down to the

-
;

The anthoritative decorators who uphold .
gramming and marbling number amongst @

themselves, however, men of eminence, not
only as writers upon art, but far more so
as practical workers, than even Mr. Ruskin,
For instance, we have the valuable opinions
of both the late Sir Dighy Wyatt and Owen
Jones—of “ Grammar of Ornament” fame
—that such imitations are permissible and
commendable, provided they are introduced
in situations consistent with utility and
common sense : that 1s to say, where the
genuine article could properly be used.
That this 1s but a rational view of the
matter no unbiassed person of intelligence
will deny, since, if the use of graining and
marbling be objected to—notwithstanding
fitness or merit of execution—solely upon
the principles of being 1mitations or
“shams,” the argument will carry one into
most absurd extremes. No staining of
simple deal or pine to imitate a more costly
or pleasing wood! No cast plaster imita-
tions of carved stone-work! No putty
composition or papier-méché enrichments to
the surface of apartment or furniture: not
even to embellish a mirror-frame—Ilest some
poor creature may be deceived into thinkin
it is genuine carved work! The amount o
}ﬂE‘ﬂHL‘iI‘E that may be derived from the
yeauty of the ornament is not worthy of
consideration in such work: so, at least,
appears to be the creed of the “ anti-sham”
party. Gilding a picture-frame or similar
ornament must also come under condemna-
tion, since where lies the difference between
so imitating a carved surface of metal and
covering a wall with an imitation veneer of
marble ? _

An extract from the Architect, published
some years back during one of those
periodical occasions at which this question
comes to the front, offers so suitable a
closing judgment upon the controversy
herein considered, that I am tempted to
quote it—with the promise, however, that
quotations shall not hereafter be substituted
for that personal knowledge and experience
of my theme which, I am aware, readers of
Work expect and look for. *Graining and
marbling, of course, are quite an inferior art
to veneering, and, to speak plainly, are
more directly a make-believe. A slab-slate -
table, for instance, enamelled to imutate
Aberdeen granite, has been known to deceive
for more than a moment the expert eye of
an Aberdeen stone polisher ; and it 1s_quite
a common thing for a sufficiently subdued
imitation of satin-wood or mahogany to be

mistaken for veneer, or an unpretenticus

panel of griotte or malachite for the real

marble.

Palace and Stafford House, are
panelled out in the likeness of
materials with such excessive liberality and
faithful resemblance as to create 1n

he is being made a fool of. N evertheless;
for common woodwork in a common hot :*-1'-
—setting aside for the moment the fashl_
of green paint and other sad colours Whic%

So cleverly, indeed, do gra.iner_'ﬁli-r;-f.
accomplish their work—when they permit -
themselves to operate with due reserve— =

that vast surfaces of wall, as in Buckingham ~
fﬂ'l.lﬂ il ¥ ﬁ
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costly ¢
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mind of a modest stranger the feeling
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to be in vogue—what can be more

& ~E£ﬂmry than well and discreetly executed

wainscot graining? Let us bear in mind
:nu thing that seems to be quite overlooked
- -at present. Why1s a woman’s cotton dress

printed with a pattern? Not for the sake
of the decoration—a plain colour would
often be far more preferable—but for the
gimple purpose that it shall not ‘show the
dirt’ The object of graining a door is, in
like manner, that it shall not be too readily
soiled and stained. Our YU ular colour
decorators know only too well how far this
vulgar consideration applies to the melan-
choly tints of painted woodwork which 1t 1s
their function just ncw to make supreme.
Perhaps we may put the case of graining
and marbling thus :—When the 1mitation is
too pretentious for possibility, it is no better
than the too majestic mimicry of the stage,
where the jewels are glass and the gold
tinsel ; but so long as it 1s kept within the
limits of common sense, for the mere purpose
of producing a decorative finish by confessed
imitation, the better that imitation is the
more graceful is the effort of workmanship,
and the more to be encouraged as a thing
that ought not to become a lost or even a
degraded art. As for the varnished deal-
work now so common (in every sense),
although 1t would be quite an error to
disparage it in principle, one may safely ask
whether, 1n order to make it really present-
able to a fastidious age, it does not require
much better workmanship than is customary,
ﬂ.nd“better material than it would pay to
use.

The Stafford House imitations of marble,
I may here mention, are not of the ordinary
painted nature, as the above able writer
alf)gea;s to class them, but consist of a kind
of imitation veneer, known as the scagliola
process. This noble building, the town
residence of the Duke of Sutherland, is
noted for possessing a grand hall and suite
of State apartments which compare favour-
ably with any building in London, those of
Buckingham Palace in some respects not
excepted. The hall and staircase to which
the writer evidently refers is a marnificent
piece of work. Some idea of its imposing
aspect may be gathered from the fact that
1t occupies, on a rectangular base, the whole
of the centre of this mansion. Its height
from floor to roof is about sevent y feet, and
1t 1s computed that a thousand foot soldiers
can be placed upon the ground floor. Its
connection with my paper will be fully
Justified when [ explain that the oveater
}éﬂrt.mn of the wall surfaces and the massive

orinthian columns of this staircase are
all decorated with the “scag,” marble
lmitation. Thousands of square yards there
must be ; and a grand effect it gives, being
moulded and panelled out, and with immense
oll paintings in the centre of the wall anks.
i!bﬁf-we 1t 1s without a rival of its kind in
the kingdom ; and as a noble example of
lmtative work its existence is one of the
& t answers to John Ruskin's tirade that

e student of such work can find comfort
and encouragement in.

The \pers on house painting which
appeared 1n Vol. I. of Work have made the
::;ﬂﬁﬂt reader who accompanied us through

t series familiar with most of the

- materials required for graining and marbling,

85 well as with the practical elementary

stages of “brush work," i int-
B ing is termed Al?]f‘;‘u.ghai;he lain paint

-}‘ att: make this set of technical

cttort will be
LAE , papers
e 10 1itself, it must be understood
8 contents of the former series are
' the student of graining and

marbling, and that in compiling these
lessons on “the art of graining” I have
assumed, necessarily, that the primary
knowledge above mentioned is common to
both writer and student.

Grounds for Graining and Graining
Colour are terms denoting two very im-
portant factors in connection with the imi-
tation of woods, the meaning and practical
working of which the student must tho-
roughly master before he endeavours to
produce the features and markings charac-
teristic of any specie of wood. The
“around” 13 a tE[‘L‘tlii‘ﬂ.l term involving
two distinet 1deas: namely, surface and
colour. A properly prepared and painted
surface should be free from grittiness,
coarse brush-markings, dents, or excres-
cences, and should present a smooth and
hard appearance. The amount of gloss
dependent upon the proportions of linseed
oll and turpentine used in mixing the
grounding paint—is scarcely a matter of
strict rule, but rather a consideration of
circumstance and the personal preferment of
the grainer. Some skilled workers advocate
about three parts linseed oil to one of tur-
pentine, “.TlliLit others fully practised in the
work use equal proportions, or even the re-
verse of those first mentioned. The student
may with advantage bear these points in
mind : where oil-graining with steel combs
1s used, the first-named, *hard-gloss,” is the
best. A dull gloss is more pleasant to work
upon in graining by water or distemper
process ; the water-colour has more affinity
thereto, and does not * cess” or runoff. For
the best class of this distemper graining I,
personally, prefer a dull gloss, in which 1mi-
tations, however, two coats of varnish are
necessary for a good finish. On the other
hand, there is a distinet advantage in using
a hard oily ground for water-graining, since
the o1l has a considerable binding nature
upon the pigment (when the water has
evaporated from the work), and, conse-
quently, one coat of varnish will * bear out "
much better upon this latter than upon
work execcuted on a dull paint. In no case
can a good “ ground ” be obtained with dead
or “flatting”* paint ; for there must always
be sutlicient o1l in the colour to allow the
paint to be thoroughly spread and Lichtly
“laid oft)” and hence ensure the above
quality of freedom from coarse brush-mark-
ings., As to the colowr of the ground em-
ployed, this, of course, i1s prineipally defined
by the wood we are about to 1mitate,
whether oak, mahogany, or maple, and so
forth, Deyond this leading fact, however,
there 1s a wide range of knowledse to be
acquired, by careful observation and ex-
perience, ere the student can correctly jndwe
the eombined effect of the two distinet face-
tors, agrownd colowr and graiming  eolour,
when manipulated together in the hikeness
of a wood.

Properly  prepared  Graiming  Colour
::lmuh'( be characterised by two distinet
qualities.  Firstly, that of working rrcely
and cleanly, not only from the brush, whilst
being spread, but during the subsequent
manipulation. Secondly, that correct and
particular colour combined with the trans-
wreney of the pigment, which, when super-
imposed upon the “ground,” shall imitate
the colour of the genuine polished article.
This matter of combined colour effect must
be thoroughly grasped by the mind of the
would-be grainer, since itis the chief working
principle upon which the imitation of the
wood 1s based. It isnouncommon oceurrence
for a writer upon such kindred subjects as
painting and graining to be asked for
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directions to make “ graining paint”: that is
to say, an opaque “body” mixture which shall
give the appearance, without the two distinet
“grounding” and * graining” processes, of
oak wood. A little study of the above will
show that this is impossible. So soon as
whate lead is mixed with the pigments from
which the graining colour is made, the trans-
parency and richness of the latter are prac-
tically nullitied ; whilst the graining colour
alone, beingonly of thie nature of a stain, lacks
the preservative and protective qualitiesof a
white lead or other “body” preparation.
The Preparation of Woodwork for Grain-
ing is a matter here calling for our attention.
Although the imitation of oak is very often
adopted for woodwork that is very rough
and 1mperfectly **got up ” by the joiner—as
much on account of the ficure *“taking the
eve off 7 this defect as for the serviceability
of the graining—a smooth surface and ground
are a desideratum. The * tilling up,” that is,
making level, of such poor woodwork is a
matterthat mustbe relegated toa futureseries
of papers; but, given a fairly good door, the
following processes will ensure for us a satis-
factory ground for working upon. The door
should first be lightly papered, unless the

joiner has done it for us, with No. 13 glass-

paper, and then thoroughly brushed down
with the dusting brush (shown in illustration
of painters’ brushes, Vol L., page 820). The
knots in the wood are then coated thinly
once or twice, according to the nature of the
knot, with “ patent knotting” composition,
the most transparent of which is the best.
This dries 1n a few minutes, when the work
1s coated with priming made from three
parts white to one part red lead, one-tenth in
welght or bulk of paste or liquid driers
added, and the whole diluted to a thin
paint with three parts linseed oil to one
art, or less, of turpentine. Whendry and
ward, the second coat 1s made of an oily
nature also—say one-third of turpentine to
two of o1l. This should be used ** rounder,”
or thicker, and be made from white lead and
driers, but stained a few shades darker than
the desired ground, and which latter we
obtain by the third coat. It should always
be borne in mind that any coloured paint

- will cover far better upon a previous coat a

g shades darker than if the reverse is

tried. Suppose we are desirous to lmitate
light oak—that is, new oak without any arti-
ficial darkening—our second coating may
advantageously be used of the depth of
colour given by the real oak wood. The
cround colour--in this case the third coat,
and which is the least number we can pre-
pare new work with—will then be decidedly
lichter than the second coat, and will cover
much better than upon white paint. It may
be advisable to mention that any nail holes
should be ““puttied up” after the priming,
when it 1s i"I.LL'iFLﬂ‘#lE to let the work stand a
day before painting again.  Paint should
always be strained before using, and the
work hightly papered down and dusted pre-
vious to each coating. The pigments re-
quired for staining the white lead paint
to the required ground colour is a. matter
governed by the colour of the wood we are
unitating, -

Samples of the Genuine Moods are equally
as necessary to the study and practical pro-
ficieney in the imitative arts for copying from
as are alphabets for the practice of sign-
writing. The graining of ficured oak is
very analogous to hand writing : so much
so, Indeed, that if an employer has several
cood gramers working for him he is easily
able, if himself a practical man, to say whic
of them has executed a piece of work ; just
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as an accountant can distinguish between
the handwriting of his half-dozen clerks, all
writing a good hand. For the correct re-
production of oak figure especially, the neces-
sity is a very imperative one. The student
of graining cannot do better thaninvest in a
picked sample of veneer of such woods as
mahogany, satin-wood, maple, and walnut.
Although other papers in Work will furnish
instructions for veneering them on to boards
or “panels” of yellow pine, I should not ad-
vise a novice to risk 1njuring expensive
samples by making his first “essay” with
them. As they will be of life-long wvalue,
rather have them mounted by an expert
hand—although there is no reason why the
student should not polish his panels, and at
the same time well study the characteristics
of each wood. Respecting the oak pattern,
it is the better plan to purchase a solid
piece of good figured English oak : for this
reason, that after mastering the growth and
nature of the “lights” or cross-markings of
one sample, we can get a friend to take a
thin shaving off the surface, and thereby
obtain for us another aspect of the natural
crowth to imitate. It is one of the peculiar
charms of
figured oak that
with every plan-
ing of a panel
some varlation
in the figure is
apparent : a fact
which the stu-
dentshould take
advantage of.

The  accom-
panying  Lllus-
tration of
Grainers Tools
represents a col-
lection required
for the ordi
nary 1imitative
processes, to be
hereinafter ex-
plained. Their
cost and par-
ticular use will
be briefly indi-
cated inthenext
meer, and will
e further fully considered as each tool is
brought into its proper use. In my next
article the graining of figured oak by the
ordinary oil process will be described ; and,
following this, all varieties of oak graining,
walnut, mahogany, maple, and other decora-
tive woods, will be carefully and practically
treated. The “present day?” and artistic
value of graining will be duly considered ;
and useful apers, interspersed amongst the
above, will be given on graining furniture,
plain staining and varnishing, inlaying, and
decorating with woods generally. The paper
on_house-painters’ brushes, which appeared
m Vol. I., page 820, should be studied 1n con-
Junction with the subjoined illustration of
grainers’ tools.
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NOTES ON SCALES AND SCALE-

DRAWING.
BY A WHITWORTH SCHOLAR,

To the vast number of the readers of WoRE,
who are engaged in any of the various
branches of constructive industry, an ac-
quaintance with the subject of scale-drawing
cannot fail to be of interest and value. 1
propose, therefore, to indicate briefly the
principle involved, and to illustrate my
remarks by the aid of practical examples.

Fig, 1.—Mode of Setting out Scale .in proportion of 1 in. to 1 ft.

Boxwood Scales. Fig. 5.—Example of Diagonal Scale.

In the first place we may note that it is
only 1n exceptional cases that we are enabled

to make drawings equal in size to the objects |

they are intended to represent. For example,
in plans of buildings, maps, surveys, ﬂndl n
fact the great majority of the instances in
which drawings are employed, it becomes as
neccessary to reduce the representation of the
object as in cases of minute mechanism (as
a chronometer) it is desirable to increase
them.

It is to be distinctly borne in mind, how-
ever, that to whatever extent the represent-
ation of the object is diminished or increased,
the relative Eruportiﬂn of every part of the
drawing to the corresponding part of the
object remains uniform throughout. It is
evident, therefore, that in construeting a
drawing to scale we must provide our-
selves with an artificial stnndarc{’uf measure-
ment which shall bear the same relationship
to the real standard of length as our draw-
ing 1s to bear to the real object.

For example, in the case of a map or plan,
this artificial standard or “scale,” as it is

called, may have an actual length of, say,
5 1n., and at the same time represent a

distance of 10 miles in the drawing. In this
instance the scale would be divided into ten
equal parts, each indicating miles, while by
subdividing one of these divisions 1nto
eigcht equal parts, furlongs may be repre-
sented. ‘

Here, then, we have an actual length of
half an inch, which is understood to repre-
sent one mile, and the map or plan would be
described as been drawn to a scale of half
an inch to the mile. There is, however,
another way in which this fact may be
stated. The number of half-inches in a mile
is 1760 X 3 X 12 X 2=126,720; and as
this number of half-inches is represented
by one half-inch, it is evident that our
drawing is only 735 of the real object
it is intended to depict. This expression
—arss 18 known as the “representative
raction” of the scale, and is sometimes used
to define any particular scale in place of the
equivalent expression previously explained.

In order to illustrate our remarks, we will
yroceed to construct a scale for a drawing,
i which one foot may be conveniently re-
presented by one inch, and of which the
representative fraction is thereiore ;.

We commence by setting out upon a
straight line, A F (Fig. 1), successive lengths
AD, BC, ¢D, etc,each 11 1n length. As
these divisions represent fect in the drawing,

e w mw — ——

Figs. 1, 3, and 4.—Sections of Ivory and

by subdividing one of them into twelve
equal parts we shall be enabled to denote
inches upon our secale.

~ To divide each of the larger divisions into
inches would be both tedious and unncees-
sary, for, as will presently be seen, the first
division only requires to be so divided.

¢ . : .

T'o satisfactorily fulfil their purpose, scales
must be constructed with the greatest pos-
sible care in order to ensure accuracy. It
therefore becomes necessary to explain how
the first division, A B, may be accurately
divided into the required number of parts.
To do this from the point A, a straight line,
AP, 1s drawn, making any convenient angle
with the line to be divided. Commencing
at A, we step along this line twelve equal
divisions of a convenient length, as shown.
From p, the end of the last division, a
straight line is drawn to the point 3. Then
lines ‘'drawn parallel to p B through each of
the divisions of A P will divide A B as desired.
If due care is exercised, very accurate re-
sults may be obtained by this method.
Practically, however, an expert draughtsman
would directly divide the line into the
required number of parts without any
difficulty.

If now we
examine the
scale, we shall
notice that the
end of the first
division repre-
senting feet 1s
ficured o, and
that the re-
mainderof these
large divisions
are numbered 1,
2, 3, ete,, in the
direction {from
left to nright:
But in the case
of the smaller
divisions we
commence  at
the same zero
point,and figure
the successive
divisions so as
to read from
right to left.
The advantage of this arrangement will be
made evident by an example of the use of
the scale. Suppose, for instance, that we
wish to indicate upon our drawing a length
of, say, 3 ft. 9 in. Placing one foot of the
dividers on the division marked 3 ft. and
opening the instrument until the other foot
rests upon the point marked 9 in the inch
divisions, we have evidently obtained the
required length, which may then be trans-
ferred to the drawing.

Ivory or boxwood scales may be puwr-
chased at any mathematical instrument
makerls. They are usually supplied in the
form of strips rather more than 1 it. in
length by about 1 in. in width, and of
various sections, some of which are shown
in Figs. 2, 3, and 4. A strip containing
eicht different scales will be found very
useful for general purposes.

These separate scales are undoubtedly
very convenient. It is well to bear in mind.
however, that drawing-paper expands and
contracts, according as the humidity of the
atmosphere varies, so that when the drawing
is on a very small scale, and the measure-
ment requires to be very accurately deter-
mined, a scale constructed, as previously

| explained, upon the margin of the drawing-
| paper will be found

most serviceable.
Vith this arrangement, both the drawing
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and scale are equally affected by atmospheric
changes, and the accuracy ot the drawing 13
not impaired. Separate paper scales may
he obtained, but as the various kinds of
paper are not equally affected, 1t t_ullrnr.f
that the errorarising from this cause is only
partially rectified by their use.

" There is another and ingenious form of
seale known as the “diagonal” scale. Dy
means of this device, very minute measure-
ments, impossible to define in a plain sc ale,
may be accurately and readily obtained.
The prineiple of its construction 1s shown
in Fiz. 5, a diagonal scale showing inches,
tenths. and hundredths of an inch.

In this case the divisions A B, B¢, €D, etec.,
are cach 1 in. in length, the zero point being
at B, and the first division, B A, being divided
into ten equal parts. The vertical height of
the scale, which, in this instance, 1s much
apeater than in ordinary scales, is also
divided into ten equal parts, through which
divisions horizontal lines are drawn. The
upper horizontal line, EF, is also divided
into ten equal parts, and oblique lines drawn
from the points in A B to those in EF, the
point B being joined to the first point In ¥ E,
and the remaining lines drawn parallel) as
shown. ‘

Suppose now that we wish to obtan a
length of 2 in. %ths and 35ths of an inch ;
or, as it would be generally expressed, 263 in.
To obtain this length we place one foot of
the dividers upon the point where the ver-
tical line, D, and the horizontal line, 3, inter-
sect, and the other foot on the point where
this horizontal line euts the oblique line
ficured 6 : the distance so obtained will be
2:63 in, as required, That this is so may be
seen from the following considerations :—
The distance between F and the first obliqne
line is, by construction, ;th of an inch, and
this distance uniformly decreases until at
the point B it vanishes completely. It 15
evident that as we descend from ¥ to B, at
each of the horizontal lines this distance
becomes -, th less than at the previons ome;
and therefore at the horizontalline, 3, we have
remaining -%.ths of 54,th =+3%;ths of an inch.
Thedistance nGtakenalongthe bhase line gives
26 in., and by measuring on the third hori-
zontal line we addd the +};ths just referred
tn, and obtain the required length, 2:63 1.
Diagonal scales may be used for a variety of
purposes, and, when carctully constructed,
give very accurate results.
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d.—Moserey’s “Cosmracterm” Toorn CABINET.

Siver the amatear workman went into action in
downright earnest, and aspired to turn out speci-
mens of handicraft in wood that woulid Compire
favonrably in point of constraction, finish, and
utility with articles made by his professional
brethren, tool-makers and dealers have eertainly
done their best and utmost to provide him, not
only with good-looking and well-contrived tools,
but with handy bits of furniture—for so the tool
cabinets of the present day really are—to serve
not only as fitting repositories of his tools, but
also to be utilised as a work-bench, and to spare

e S kﬂl B [} =T =%~

him the necessity of cumbering his “den”
with an ordinary work-bench if the exigencies ot
space and conditions of lifi are rigu.-h a5 com
pel him either to indulge in his liking for
manual work in his own special room or to leave
it alone altogother,

The latest in the field is the © Compactum ”

Tool Cabinet, invented, manufactured,  and
supplied by Messrs, Moseley and  Son, 523,
Hirgh  IHolborn, London, W.C., of which un

illustration
when closed
s wiven 1in
Fig. 1, and
another,
showine a1t
open., in Fig.
2 When
shut np, it
prosents the
,-Lpln-:u':mt'r:
of a hanl-
some - lool:-
inetooleabi-
net, 5 it. 6
in. longe, 3
ft. high, and
1 ft. 5 1n,

L']i P, \'n'ith i

carpenter’s

bench at top

of the lineth

just named,

but slichtly %
wider, The

henoh

# N -

s e e e

raised up, forms a back for the cabinet, and i3
fitted up with tools, as shown. When it s
lowered 1t zives width to the bench and makes g
flush top, affording a sutlicient surface for fitting
and planing up wide work. The compartment
on the right of the cabinet between the front
cupboard and the space occupied by the tool rack
is utilised for the reception of an  extension
picee for the work-bench, a leg for its support,
and large planes and other tools for which room
cannot be
conveniently
tfound 1n
thecupboard
in front or
the rack be.
hind. It will
ha seen 1n
FFig, 2 how
this exten-
S10m plece i3
utilised. On
the 1ns<ule
cdge are two
dowe ls,
_ which enter
e holes 1 the
S g e o f
7 fixed part of

the bench,

Under this
5 piece 18 fixed
: a leg, which
supports the
= = extension
e e picee  and

-

e
——

fitteld  with
a thoronchly
ool paral- _
lel beneh viee and a bench stop, as shown 1n
Fig, 1. If kept in a room that 1s nsed for other
purposes than joinery and cabinet-making, a
cloth ean be thrown over the bench and the
ceneral purpose of the cabinet kept ont of sight,
or. at all events, in the lackeround,  One of the
chief claims of the eabinet lies in the admiralle
way in which every inch of space within its
bounds is utilised,  ITmmediately below the bench

Fig. 1.- Moseley's “Compactum

" rigidity.

- imparts to it
" Tool Cabinet, closed. ra.” lrwfn':“‘ntﬂ'

firmness amd
It will be noticed that there are two
holes in the front edge of the bench, which enabl
the extension piece to be fitted on i front as
well as to the end, forming a convenient addition
for wood carving, cte., the workman being able
to sit at work of this kind on a stool provided for
the purpose.  The three special points claimed
for this beneh over any other that is in the

| market ave (1) The sinking tool rack, which
is a long narrow drawer, with compartments for | makes a flush top to the bench, and thus does
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Fig. 2.—Moseley's "Ec:_nmp actum " Tool Cabinet ope

nails, serews, ete., and, as shown in Fig, 1, there
are other drawers on the left-hand side of the
cabinet, about half its width and length, forming
a nselul place of deposit for carving tools, ete,
These drawers occupy an intermediate  space
between the cupboard in front of the calinet,
which is closed with two doors, and 1s fitted up
with tools arranged on the back ot the eupboard
and within the doors, as shown in Iig. 2, and a
rising and sinking tool rack. This rack, when
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I, 1'1?::'1;'13: g Etﬂrﬁ ge of ‘Tools and Extension of Bench,
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away with the necessity of having a raised back

" to the eabinet; (2) the extension I:-ieu_e. whi-:h,
- when fitted to end of bench, makes 1ts entire
length & ft.: and (3) the fitting of the extension

arranged for use micely within his reach.

picce to the front of the beneh, forming a com-
pact and handy carver's table, so that when the
operator is at work all the necessary tools can be
The
of the cabinet, with tools, is £16 106s.;

]_Jl‘il‘t?'. :
Tur Ebprron.

without tools £9,
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SHOP:
A CORNER FOR THOSE WHO WANT TO TALK IT.
2l

NOTICE TO CORRESPONDENTS.

. nsequence of the great pressure upon the
. {l,tSngp "q.;!ufumrw of WoORK, contributors are

requested to be brief and concise in all future
guestions and replies.

In answering any of the “ Questions :-:‘n?:_miufr[ to Corres-
pondents,” or in referring to anything that has ﬂf"
ared in ** Shop,” writers are requested to refer to the
aumber and page of number of WoRK 1in 3:1.'=i|~h the :_ar;b=
ject under consideration appeared, and to give the heading
of the paragraph to which reference is made, and the
initials and place of residence, or the nom-de-plume, of
the writer by whom the question has been ashed or fo
whom a reply has been alrendy given. Answers cannot
be given to questions which do not bear on subjects that
fairly come within the scope of the Magozine.

I.—LETTERS FROM CORRESPONDENTS.

Timber Measuring.—A, R. (Scorricr Sauw
Mills) writes:—* The following simple rules may
be of benefit to many amateur readers of WoORK .—
To bring scantling to 1 in. board measure, multiply
the breadth by its thickness, and by its length, and
divide by 12. Suppose a piece to be 4 in. by 5 in,
and 12 ft. long, example— 3

2| e

1:?1:;10{'3[} ft. super.

()
Again, to find the number of square feet in a board
or plank of any length or breadth, multiply its
length by its breadth and divide by 12, Example, a
plank is 14 in, broad by 20 ft. lnng—EE

12)250 (233 ft.
2%
40
36

4
To find the contents of round timber, multiply } «irt
by } girt and by length of log and divide by 144 : for
instance, u lor 32 in. around the centre, } would be
13in. or % gmirt ;: suppose the log to be 21 ft. long the
following will be the contents— ﬁ

J9
13

160
21

66

334

14 HA05G(28} ft,

288

1156

1152

ay
The above remarks may appear very simple to
many professionals who read the paces of WoRK,
but many an amateur may be enlightened by them.”

Slide Valve.—Erratuym.—T., R. B. (Neweastle-
on-1yne) writes:—* For steam-post (sce page 810,
Vol. L) please read steam port.”

Mitre Cramps.—IKiLnurN writes:—* The Kil-
donan (see paze 636, Vol. L) Combined Mitre Block
and Cramp is the best design I have seen yet, It is
far before 1I. J L. J. M. (Faling) (see page 766,
Vol. 1.). I ecan't see how he is going (o nail his
frame. He speaks of inserting thin wedges. 1
understand a wedge as having a thin amd a thick
end which won't answer in that Kind of work 1
think. I should like enlightening on the trinngular
piece of Kildonan's cramp—whether b is first
made in one whole picee and then cut, or is it
made in two small triangles asg represented in
design 1™

An Easily-Made Fret Machine.--I". 11. ('. 1.
(Camberwell) writes :(—** I have seen W. 1. S0s (ret
machine (see page 332, Vol. 1.) and I consider it the
best of any 1 have seen. For an amateur who in-
tends to make his own machine there is no better
than this. It is cheap, simple, and last, but not
least, it has a vertieal cut. If there is any one who
does not quite understand what W, L. S, means, he
has ouly to communicate with him, and I have no
doubt he will be as glad to let him sce the machine
for himself as he was me.”

Bookbinding, ete.—J. S. A. (Manchester)
writes :—* 1 am pleased to see this subject is being
treated (see page 716, Vol. L), as 1 have taken in
W ORK from its commencement, and should like to
bind itamyself. 1 have made a Irame for stitching
books, a rough drawing of which I send, as it may be
helpful to some of the readers of this valuable
paper. The following are the parts of the little
appliance ” :—

—_—————

T

Bookbinding Frame.

A, Table for ook ro rest an

B, Tep ratl with holes bored throngh for reecivine string.

C, Prlece of lead tied to the top to hold balf of the loaves up
whitle atitehing.,

D, Table turned over to show how strines are fastencd nmilers
neath the table by means of 4 row of serews marked E,
to correspotul with the holes on top, The frame 15 all wood,
and s casy meade and very cheag,

Hot Alr Fitting.— ‘i1z 1vx Woop writes :—
“1forward you a sketeh showing how best a top
room may be rilled with hot air from a furnace in
the basement of building., A, furnace of fire-brick
or crate wanted ; size for very large one 2 ft, square,
3 fr. deep inside. 1, door to put the coke 1n; T,
door to admit air, and take out ash: M, cast-iron
plate with ribs on under side, and made 1o take the
four 6-in. pipes, B. These pipes should be reduced
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Hot Air Fittings,
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to 2-in, where they enter the soot hox, E. p,
chimney ; K, 6-in. pipe from soot box to chimney:
¢, cast-iron frame, open spaces 17 in. deep all
round to admit uir; n, drain pipe 26-in. to cnelose
the rl]_.'l{'.H, B, There should be a good thickness of
fire-brick at bottom of furnace. Make the furnnce
top so that it can expand with heat. Do not let the
other casting rest upon it, but on brickwork fix o
thick fire-tile to the doors. If the fire burn too
fast, open door 11, and close door T. May be madae
any height from 12 ft. length of stove pipe. A large
volume of air will blow very quickly up the shaft.
b, made of drain pipe. This is the cheapest and
most etfective of all healing operations that the
world has ever seen.”

How to lay out Saw Mill Machinery.—A. Il
I.Ei;'u:g'ru'r'] wriles : — " Many and varied are the
opinions of cngineers and others as to the best way
to lay out the above, and it is a question that re-
quires a deal of study before o commencement
should be made to fix the machinery ; if not pro-
perly tixed, mueh power may be taken that other-
Wise might be saved. Although Ido not class my-
self an engineer, 1 take great interest in such work,
and have studied it a great deal. As this paper is
open to eriticising, should I make o wrong statement
1 shull expect to hear of it.  In going through a saw
mills I always take notice how and where each
muchine is fixed, and in three eases out of four I
consider a deal of power is wasted, which means
cost, and lost cost, unless the machinery is refixed,
which is an expensive affair. Whenever machinery
ofany Kind is to be lixed, there should be forethought ;
Il put in by random, when it is too late, it is snid,
il 1 Knew or thought of it I would have had m
machinery laid out ditlerent. 1 have seen tixed,
and helped to fix, more than one machine, for saw
mill work, and will try to show what 1 consider
the best und easiest way to drive such machinery.
In the first place, you should know what machines
You are going to Ox, and about the average power
1t will take Lo drive each machine, then the size and
length of shafting, and number and size of pulleys
o be Keyed on the shafting, allowing for each ton
welght 1 1HLP.; this will give an idea what power
engine will be required, ‘T'he kind of engine I prefer
for sauw mills generally is o semi-portable. will
rive my reasons. First, it takes Httle room : 2nd,
It is easily lixed ; (3), steam is soon got up: (4) it
is very steady, the boiler being over the workings,
and resting on the frame of engine : (3) it takes but
little time in cleansing the boiler: (6) it runs at a
good speed, which is an important point, as the
main shatt should run at a speed of from 220 to 230
revolutions per minute. 1f the engine runs very
glow, a large wheel is required on it, and a
smull one on the main shatt to get up the speed,
therefore the main belt has to be at a great tension,
which means waste of power and a short life to the
belt. Aguin, as a rule the main belt is driven from
the fly wheel, 1 consider this a great mistake, as
it1su check on the engine, and the engine often gets
centred, when there is a ditficulty in starting
again.  The better way is to have a belt wheel on
the opposite end of crank shaft smaller than the
Hy wheel, and & much tighter rim than the rim of
fly wheel, the tly wheel being larger and the rim
heavier; when it gets up to a certain veloceity there
will be a force in it which will greatly help the
eneine, and do more work and with greater ease
than if the belt was on the fly wheel, Again, if
po=sible (1L use the word possible, because there are
exceptions), it is not at all times that the ground
room can be had to do as we should wish ; therefore
1 =uy, il possible, 1ix the engine so as to drive the
main shaft from the centre, as it will drive with
less power than if driven from the end; and on
cither side of drum or pulley, over which the main
belt runs, there should be a bearing to take the
pull ot belt, and to keep the shaft from vibrating ;
this should be the case wherever there is any great
sirain by belt. I would also recommend & Iriction
cluteh as made by Bagshaw & Co., Yorkshire, one on
either side of bearings taking pull of main belt, so
that at any time should there only be work for a
part of the machinery, the cluteh ean be thrown
out of gear, and that part of the shafting and
machinery thrown idle. Again, if you have several
machines to drive, key the pulleys thal are to
drive the heaviest muachines one on either side of
main belt pulley, then the next to the heaviest
on cither side of them, and so on, so that the
lichter maclines may be farthest from the centre
of shaft; this will regulate the load, and the
engine will do her work with less steam, which
menns o saving of fuel. Again, counter shafting
should be avouled as much as possible, but if it
cannot be avoided drive off fromn as near the centre
as possible, not forgetting to reserve the lightest
machines for the counter shafting, and if con-
venient run the shafting from underncath, as the
bearines can ba fixed more firm, and shaft will not
vibrate as if driven overhead ; vibration is iniurious
to all snw mill machinery, and ecauses the brasses of
bearings to cut quickly ; again, much power is wasted
by having too small a pulley, and too narrow. This
is a very important point. 1f belts are run over
good size pulleys they need less tension, and do not
rive 50 much trouble by frequent slipping, and will
ast much longer. In a future issue, with Editor’s

ermission, 1 hope to write briefly on the slipping of

elts. In a back number a correspondent writes in
reference to jaw-cracking words, and condemmns
gsuch: I feel sure if any one looks for such in this
letter he will be deceived. I think the most illiterate
may understand the above, and I hope it will benefit

many of the readers of WoORK."
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II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Colour Mixing.—£ s, n. (Navan).—You will
understand by the date at which your answer is
given, how utterly impossible it is to reply to
technical questions in * Shop” without a long in-
terval transpiring. The two pieces of wall paper
you enclose are in colours that are usnually called
“light sage” green or *‘lettuce” green — terms
usually adopted to give the unprofessional worker
a notion of what particular hue of green is meant.
Olive green would hurr.ﬂg be a correct term : this
word is usually associated with a much darker and
more blue kind of green. Should your woodwork
still be waiting, as a professional worker of varied
experience, I should advise painting the pnnels
about the colour of trimmed edge sent, and the
remainder of woodwork, skirting, ete., a much
decper shade, more approaching a russet brown.
The panel mouldings might then be picked out with
either a dark rich marone, burnt umber, or soft
coral colour. Either would be harmonious—the
coral would be the prettiest, and the umber the most
sober. You should then varnish all of it with inside
oak varnish. There is but a very slight difference
between the two shades you send and have marked ;
that on thc flower is slightly lighter and more
yellow. To mix the Emnts recommended, you
will require for the light about 3 Ib., made from
about 1% 1b. of white lead, } 1b. patent driers, mixed
well, with equal parts raw linseed oil and turpen-
tine, to wn&:in consistency. To get the desired
colour, stain Wfﬁ] yellow ochre and a little green or
blue pigment, purchased ready ground in_oil ;
should your colour appear too bright, tone it down
with a very little umber. This would be, as you
desire, a paint composed of the least harmful
pigments, and such as nearly all inside work is done
with. For the styles, ete., if you prefer merely
a darker shade of same colour, more yellow,
rreen, or blue and umber will giva it you; but if
cdesiring the brown, this woul require but little
white or green—principally ochre and umber. For
mouldings, burnt umber and a little ochre mixed in
turps and varnish ; if marone, use deep Indian red -
purchase twopennyworth, dry, and this with white
will make coral. The turps and varnish will dry
the latter, but, of course, the style colour will re-
quire some patent driers—about one-eighth part,
Strain all your colours before using through fine
muslin.—F. P,

Silvering Glass,—A SUBSCRIBER asks :—*“ Wil
you inform me what are the ingredients used and
the routine for using of same in silvering plate
glass?"—] have already, within the last few weeks,
replied to similar questions. 1f A SUBSCRIBER thinks
of silvering plate glass of any considerable size, my
advice is the same as Punch, under other ecircuni-
stances, has given—* Don't.” It requires skill such
asisonly to be got by much practice s besides, to do it
on a limited scale would be more expensive than to
purchase the glass silvered. I have succeeded in
doing small pieces fairly well, but should never
attempt a considerable plate of glass. The work
must be done on a perfectly level table, marble by
preference, with a gutter around it tosave the mer-
cury. Spread a sheet, or sheets, of tinfoil, whicl
must be larger than the glass, Lay the foil per-
fectly smooth without creases. On this pour pure
mereury, and carefully spread it over the foil with
a haresfoot. See that the glass is perfeetly clean
and free from all grease. On the amalgam place a
sheet of smooth paper, and on the paper lay the

lass. Now by a steady pull draw away the paper :

¥ 80 doing any dirt on the surface of the mercury
will be removed, also the film of air. Place a weight
on the plate and leave for some hours, then tilt it
on its edge for the mercury to drain. There is also
i chemical method, but from A SUBSCRIBER'S letter,
I presume the above is the one desired ; 1f not, write
again. The tinfoil can be procured at any mathe-

matical instrument maker's: sometim Sk
keep it.—0, B, €8 druggists

Graph Composition.—AyoRr SCRIBENDI (Clastle-
John).—Soak two ou nces of best thin Itussinn{ghw”iu
four ounces of cold water for twelve hours, then
put over a gentle fire, and when melted, add eight
ounces of common glycerine and five drops of car-
bolic acid as g preservative. Paris whiting must,
now be added until the mixture is of the consistency
of thickish cream. Thoroughly mix and set in j
shallow tin tray to set. This pre aration must not
be allowed to boil when on the fﬂ*e. I have other
formulas, but this is the most simple and tle
cheapest. For ink, purchase a bottle of aniline
ink rom any rubber stamp maker, or, for home-
muade article, dissolve g, benny packet of Judson's
];Iurﬂi% dye in two tablespoonfuls of hot water—

Magazines for Decorators,—). 7.
Jast).—*The Journal of Decorative Ert‘g pEcEzﬁiﬁ
monthly (postage 4d.), is the decorator’'s paper, and
full of useful designs and information. '1]1e'puhv
115]11:_1-5 brought out g Christmas number, price
1s. 6d., post free, which how to tleco-

rate a drawing.room from stp ia
tor which purpose it Start to finish, and

and eighteen full-sized
cutting. ‘T'he publishin
Street, Manchester.,
agent.—H. L. B,

Cleaning Silver-Plated Goods, — g
Ganton). — Get, some carbonate of u.'mm‘q{:':{?:l.ﬂ;::
some }mrtshur:q shavings, and dissolve in the wiauter
used for washing the silver-plated articles. This
will remove new Y-formed black stains. Tg remove
those old black marks mentioned in your letter,

powder up a little of the carbonate of ammonia, and
mix with some plate powder: make the whole into
a paste, and rub it on the stain until it has been re-
moved. You might try a little of Brooke's Monkey
Brand Soap, itis an excellent thing tb remove stains
from metal articles.—G. E. B.

Spirit-Level Tubes.—1D. J. (Oldham). — The
knowledge of how to choose and fix a spirit-level
tube may be useful to others besides the querist.
These LIILEE are of glass, and are made by drawing
out when hot in the glass-blower's blowpipe flame
glass tubes of a suitable size: a tube ecomes
smaller and smaller as drawn out. but with care,
does not cease to be a tube, though when twisted
hot, or broken cold, and placed for a moment in the
flame, the small tube existing at the thin point is
easily sealed up. These tubes are not straight,
though their erookedness is so little as hardly to be
seen ; the most crooked of them form the tubes
known to workmen as quick, because the -bubble
quickly comes to the highest portion of the tube * if,
therefore, quickness of movement is desired, let
D. J. (Oldham) get a crooked tube. Now, if he con-
siders for a moment, he will see thatin fixing the
rounding side must be uppermost, as in Fig, 2,
A tube like Fig. 1 would be quite useless, as the
bubble would divide into two portions, as shown,
and no indication be possible ; but let the tube Le
turned over in its receptacle, and be placed as in Figr,
2, the bubble comes to the centre witﬁ great prompti-
tude.:These sketches, which are exageerated inorder
to appeal more strongly to the eye, will give some
idea of how to choose i tube, reminding ourselves,
however, that for the sake of accuracy, a tube
nearest straight is best: further, a tube which
1s quite straight for a portion of its length, and
curves off towards one end, is very undesirable :
of course, if the tubes could be uniformly larger in
the centre, as if formed on a turned model, no
care would be necessary in mounting, as in Fig. 3.
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Spirit-Level Tubes. Fig. 1.—Glass
set, curvature exaggerated. Fig. 2.— Glass
Tube rightly set, curvature exaggerated.
Fig. 3,—Tube that might be placed any por-
tion upwards, Fig. 4.—Screws in Bench to
adjust Level ; need not be level at first, can
be brought level by trial and reversal of level.

However placed in the body of the level, the highest
point of the tube must almost inevitably be in or
near the middle of the top interior surface : but this
condition never obtains, and to attain it would
cause neecdless expense. Itis also desirable that o
tube, when set in its ll‘mﬂ’-‘" should give similar indj-
cations whenreversed, as in Fig. 3, although the sur-
face is not level ; this eannot be unless the curvature
of the tube is uniform, and is uniformly set in
its socket. The bought levels areset on a tin foil film,
which makes the bubble more easily seen ; if D, J.
and others cannot mount o, obtain some plaster of
Paris and a little powdered blue ; mix dry, orelse mix
plaster with water and bine ink ; quickly set convex
side upwards, so that the bubble reverses equally at
a slight inclination. This adjustable inclination is
casily obtained by inserting in the beneh two wood
screws for a portion of their length, as in Fie. 4.
By this means, Atrying and reversing the bubble
ought to occupy similar positions as regards distance
from the centre: then adjusting the serews until the
bubble rests in the same place when reversed the
centre can be marked. I need scarcely remind

. J., or any other reader, that long before this
has been accomplished the plaster will have set :
but it does not matter, a sharp trying plane will
adjust it by rlJlﬂning the under side better than any
fingers coulc adjust the tube: and if the tube has
been deeply bedded, as it should be, the block con-
taining it, can be made parallel after the under sur-
face is adjusted. Finally, I find it useful to have a
level 12 or18 in. long, beeause it is easy to estimate
iIf you know the length of your lével and the
length of the work—say, a 12-in. level sideboard
for instance, 8 ft. long; level requires to bring
the bubble to its centre » in. under one end, it
18 obvious that 1 in. under one end of the sideboard
Will be required to level it.—B, A, B,
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Bunkhlnﬂ.[ng Articles.—P. B. LWEH! morcland),
—Allthe articles necessary for bookbinding, whether
amateur or professional, may be purchased from
Messrs. George Royle & Son, 6, Lovell's Court,
Paternoster Itow, London, E.C. T should advise
. B. to write to them for their list and make a
seleetion. BBut as he is only an amateur, I may give
him an idea of what articies he really requires: g
StwWing press or “ beneh,” as it is called in the work-
shop, costing about 10s.; half a dozen keys, costing
25,3 needles and thread: a lying press, with
runncrs on one side for cutting, a plough and knife,
i Press pin, costing from 40s. to 30s. - pressing boards,
cutting boards, and backing boards, assorted Sizes—
not less than 20s, worth will be required ; a hammer,
95,5 a Kknife for cutting and paring, 6d.: a knock.
Ing-down iron, about 3s, 6d. ; a marbling trough,
98., wWith marbling combs costing from 7s. 6d. each:
marbling colours from 3s. 6d. per lIb. There will
also be required burnishers, a tooth agate, o flat
agate, a blood-stone or iron-stone, cost about 20s. ;
a glue pot and brush, 4s. 6d.; gold-knife and
cushion, with drawer, costing 10s.; a gas-stove,
costing about 40s. or 50s. Then the finishing tools :
sels of handle letters, ranging from 10s. to 50s., ac-
cording to size and style ; ornaments of all kinds:
sprigs, corners, centres, lines, rolls, pallets, tail-
pieces—the cheapest picce beine about 3s. 6d., while
some will run as high as 23s. esides these things,
bodkins, folders, compasses, scissors, and quite a
host of other things, that can only be added as the
necessity for them presents itself. There is, after
all these things have been rocured, the material to
be provided, such as leat ier, cloth, paper, straw-
board and millboard, zlue, gold, ete, in the selee-
tion of which I shall be most happy to assist in
whatever way I can. In the meantime, if . B.
writes to the address given for the list, he will find
it a great help. Many of the articles he could
easily make for himself, if he is handy with car-
penters’ tools.  If he should think of making any of
them, I will be happy to Eive him sketches and
instructions to guide him.—G. C. ;

Dulecimer Articles.—DULCIMER (London, TI),
—Before this meets your eye, you will have noticed
that these papers are continued. It is impossible,
having regard to the requirements of very many
thousands of readers, to continue any one subject in
conscentive weekly numbers of Wonrk, Each
subscriber wants his or her subject brought for-
ward.— Kb,

Leather Lace Machines.—G. I.. (Geinshore').—1
am not acquainted with, nor can I learn about, any
machine which would be likely to be more usetul
for your purpose than tle one you name. You do
not say what the laces are for, nor the quantity
you want to produce, so that I am not able to
advise you as fully as 1 might otherwise. The
most suitable tool I can suggest is a knife.—1). A,

Staining.—E. J. (Leith).—Your first letter was
replied to in due course, and long ere this appears
you will have seen the answer to it, I am SOTi'Y
to hear you are at a standstill beeause you have not
seen your former inquiry replied to, but it is reallv
(quite_impossible for answers to letters to be pub.
lished directly, even though they may be written at
once. You will easily understand that the magn-
zine must be printed some time in advance, and I
i sure after this hint you will not thinlk you have
been neglected.— D, A,

Gas Burners and Electric Lamps.—CinromMos
(Brixcton Ilill). —(1) I cannot give you the candle
powers of Bray's gas burners, from No. 1 to No. 6§
respectively. " Perhaps some one of our correspon-
dents can furnish CHROMOS with the desired in-
formation. I should think, however, that no defi-
nite reply could be given, unless one knows the
pressure and quality of gas to be consumed in the
respeective burners. (2) Your second question also
will not command an exact reply, since the battery
power necded to light up an incandescent lamp will
depend upon the resistance of the carbon filament,
and the necessary voltage to overcome that resist-

ance. A 12-volt 5 c.p. Swan Jlamp will require
a hattery of 6 quart Bunsen cells, arranged in
scries.  This would be the best kind of Inmp to

use with this battery. (3) As you want to light up
six of these lnmps with quart Bunsens, you will have
10 use 46 cells, arranged in series, the lamps also
being in series. If the lamps are arranged in
parallel, less cells will be required ; but in this case
the battery will soon run down, because it will
have to furnish a larger volume of current.—
G. E. B.

Storage Battery.—CoTTINGHAM (Hull).—If the
red lead paste has been pressed well into the per-
forations of the plates, it is just probable that the
cause of peeling off is due to a too rapid charge or
discharge of the battery. The plates should be
gradually *formed” by repeated and increasing
charges and discharges, not too rapid at first,
Four cells ofany size above six square inches of plate
surface will light up a 2} e.p. lamp, ranging in
voltage from 5 to 8 volts, but not those having a
voltage of over 8§ volts. You must choose the
voltage of the lamp to suit the battery, An S-vﬂl_t
lamp is most suitable to a 4-celled storage battery.
Your battery, when fully charged, should light up
an s-volt 5 e.p. lamp for six hours.—G. E. B.

Decorative Process,—J, S. (Bristol).—I'am not
aware who the agent for the process to which you
refer is. It seems to have disappeared nlmgﬂ_hmk.
An attempt was made to flont a company to Work
it, but, I believe, without success, as shareholders
money, I am informed, was returned.—D. D.
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Piano Small Work.—ASPIRANT (Glasgow).—
The butts are made in lengths, and workal com-
plete, then they arc cut with a small circular saw
to the size required, and the holes drilled after-
wards. Of course, to do this, you would require a
small lathe fitted up to saw and bore with: you
would also require & hammer rail for the butts to
fit in : the metal of the rail is eut with a wheel, with
a cutting edge. The cloth used for bushing the
bults is of a special kind, bein silky on one side.
For bushing, it is cut into strips the size of the
hole. and the ends are cut pointed ; then put a little
glue on your finger and thumb, and roll the ends to
a fine point, and leave to dry. When dry it is
threaded throngh the butt, and a touch of glue or
shoemaker’s paste is put on the part that 1is to
remain in the butt, and the cloth is cut off level
svith the sides. Then the holes are broached to fit
the centre wire. The cut for the vellum to fit in
the levers is made with a circular saw, but if you
will examine a lever, you will see that there 1s o
small cut across it; this gives freedom for the cut
where the vellum goes to open. The levers are
made in lengths of wood, worked with planes to
the size required, and the vellum is sized with thin

Jue, and hung up to dry, then cut in strips, and put
into the saw-cuts of the levers. Then the wood is
made damp with a sponge and clear water, and
narrow plates of iron, made warm, are placed on over
the hinge, with pressure from small hand-screws ;
this sends steam through the pores of the wood,
and softens the glue on the vellum. I do not know
where you get your smallwork in London. 'I'ry
V. A. Hallpike, 213, Mare Street, Hackney, London,
E., for cheap and good smallwork, then consider
whether it is worth your while making your own.
Small goods, such as vellum, bushing cloth, or
leather, he would send by post.—T. E.

Repairs to Plano.—G. R. (Manchester).—It is
very gratifying to all concerned in the production
of WORK to rcad such praise as yours, as it stimu-
lates us to further endeavour to meet the wishes of
our numerous subseribers, Thanks for introducing it
to your friends. You will find on examining the bent
sides of your piano that the glue has given way, and
l}ulleﬂ the bolts in the manner described by you.

o remedy this you will need to slacken the strings
with a tuning hammer where they are attached to
the bent sides, and if necessary take off the pins.
Now you will have to take out the bolts, and try to
make a good gluing with hot glue to the bracings
of your bent sides. It will probably come away
altogether on the removal of the bolts, as I expect
these are all that hold it, If you can get some
pressure with cramps or hand-screws all the better;
if not, when nicely fitted into its original place, put
Egur bolts in temporarily to hold it in position and

re some holes, say a dozen, along both edges of
your bent side into the bracings for J-in. No. 18
screws : and having fitted it to your satisfaction,

- you can make it warm and glue it down, putting

your serews and bolts in as quickly as possible ; also

lue blocks in behind the bent side to attach to the

racings. Before pulling your strings tight leave a
day or two to dry in a warm room. The cause of
the soundboard bulging is because the bent side, as
it pulled away, pressed it against the wrest plank.
If you take out the back of your piano you will find
that the soundboard has been forced away (where
it i3 bulged) from the vertical bars crossing the
soundboard. You had better run some thin glue in
between the bar and soundboard, and put some

1-in. serews in from the front.—1'. K,

Piano Alterations.—\W. H. S. (Crieff).—It 15
our wish to be courteous at all times, and shall
always deem it a pleasure to answer any question
submitted to us by our subscribers. Thanks for the
pamphlet you sent, and your good wishes for the
success of Wonrk. Your square piano must be a
very old one, judging, from the eu:ﬁr mechanism ot
the action, by the sections you sent. It was prob-
ably made in the eighteenth century. It would be
no advantage to extend the soundboard, bul yonu
may fill the cracks up with some dry pine wood and
keep it in position by gluing some strips of linen
underneath, gluing the cracks at the same time;
also put a screw or two through the bridge into the
soundboard and try to run thin glue in the opening
and draw close. should think the cause of ab-
sence of tone is that the soundboard has sunk,
and that the strings have no bearing on the
bridge of the soundboard. You can ascertain
whether this is the case by laying a string clear of
the pins of the bridge, and see if it rests on the
bridge when tight; if it does not do so, then your
soundboard has sunk. This i8 a very common
occurrence in old square pianos, the bars on the
under side of the soundboard not being strong
enough to resist the downward pressure, and often
they have been strung with heavier wire than the
original to try and increase the tone. But heavier
stringing would have the reverse effect, pressing
the soundboard down. You say you are ingenious,
and so, I take it, you have plenty of patience, and
don’t mind a little trouble. The only way to im-
prove it would be to take the soundboard out, and
put a couple of stouter bars on the under side,
making them a little round in their length, to throw
the soundboard up.—T. E.

Telephone Transmitter.—AMATEUR ELECTRI-
CIAN.—It i8 a very diflicult matter to advise AMa-
TEUR ELECTRICIAN as to the best transmitter, and
how to construct it, for the reason that trans-
mitters and receivers are the subjects of so many
patents; and although one may make and use

<8 patented article for experimental purposes, it
mes rather risky when made for * actual and

' Telephone Transmitter,

continual use.” When T wrote the article on the
telephone 1 had this fact before me, and purposely
abstained from going into the subject further than
the experimental stage.  IF the receivers which you
have made are of the pattern described in the
article referrved to, you must be earcial how you use
!hum_ as they are substantinlly the saume as the
instrument used by the United Telephone Company,
who are the proprictors of the Bell patents. One of
the best transmitters, the * Blake,” is also owned
by this company, and they are very jealous of their
rights. So 1t will be best to give a description of a
transmitter which does not trespass on forbidden
ground. As all transmitters are simply moditica-
tions of Professor Hughes' ** Microphone” already
described, if you have canght the principle ot that
instrument I do not think it would be a very ditli-
cult matter for you to devise a transmitter which
would then be your very own. 1have experimented
a good deal in this way, and find that alinost any-
thing will transmit speech provided of course you
have a battery to produce the necessary current
and a shaky connection close to the speaker.  lHow-
ever, I will give directions for making an execellent
transmitter, which may be used without fear of
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section — A, Wooden
Piece: BB, Carbon Rods; C, Carbon Cone;
D, Head-weight ; W W, Wires.

any trouble with the telephone companies. Two
instruments of course will be required, and the
desecription of one applies to the other, A little box
4 in. square by 1} in. deep, and without a lid, is
made. The four sides are made of } in, stull. T'he
bottom, or, as I should say, front, as it. becomes the
front when the instrument is complete, 1s made of
very thin pine about ¢ 1n. thick. This should be
well made, and the sides nicely polished. A small
piece of wood } in. thick, shaped like Fig. 1, with a
cut down the centre, and of the sizes given 1in the
fizures, is also required. The centre cut divides
it_into two picces, joined at the bottom, over the
tops, and coming down the sides about 1 in.; fix with
serew or pins two little pleces of sheet brass, shown
in Fig. 3, for the purpose of soldering the con-
necting wires to; two little pieces of { in. carbon
rod with a hollow filed in the centre of each to fit
tightly over the hrass-covered ends of the wood
piece; a hole is also drilled in the centre of each
carbon to pass a screw or pin through for fastening
up to the wood. The shape and size of the carbons
are shown at Fig. 2. Iprefer to make these carbons
from the rough carbon of the eas-works by breakin

oft picces and patiently filing them to the require

size and shape. Other two small pieces, each pro-
vided with a little lead weight, are necessary, and
when these are made the instrument is complete,
These two pieces arc made as small as possible, and
cone-shaped like Fig. 3: 1n ench make a cut right
round in which to imbed a small fine wire for the
purpose of attaching a small picce of lead to serve
s @ weight so as to ensure a connection between
the cones and the carbon rods. Fig. 4 shows the
complete instrument in section. The cones rest on
the carbon rods, and it is attached to the box by a
single screw passing through the front into the
small projection shown at B in Fig. 1. After all is.
complete a piece of paste-board with a small hole in
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the eentre about 1in, in dinmeter should be gloed
over the front to damp the vibrations, as the thin
pine vibrates too muech, and the sound of the
spenker's voice would thus be heard In the receiver
w little confused, T hope that with these directions
A. K, may be able to make his instragment complete
and eapuble of doing the work he requires, I pre-
sume he nnderstands that he will also require call-
bells to complete his system, and that all ghould be
mounted on o switch-board. Other information for
the necessary connections hoas been given in
“sShop.” If anvthing else is wanted I will e pleased
to help. I am glad that you like my article, and
that it has been a help to you,—W. D.

Connecting Time Alaruom.— .. T. ((lasgow’.
—Jollowing the idea presented in your sketeh, and
calling the battery A, the bell B, the switch &, und
the clock ¢, connect o wire to the carbon of A, and
lead to one of the binding serews on B; from the
other screw lead @ wire to one of the stops on 8
from the pivot of 8, lewd a wire to the works of the
clock, ¢: from the alarum hand on ¢, lead a wire
back to battery and connect to the zine element.
This will complete the eircait when the switeh i3
on, and the hand of the elock makes contact with
the alarum hand. See also replies to ONE 1IN NEED
(Corventry) (see page 813, Vol. 1.) and IroN TURNER
(Holton) (see page 520, Vol. L.).—G. K, B.

Sealing Gassner Cells, — 1. L. (Plymouth) —
The comuvosition appears to be marine glue, but
pitch will do equally well for the purpose. Shoe-
makers’ wax will also serve as a substitute, or a
mixture of resin and beeswax melted and poured
on the top of the cell.—G. E. I3

Electric Light Installation.—Ni1Mo (Ireland).
This correspondent wishes to light up his house
with electrie light, employing from 8 to 10 incan-
descent lichts, of 16 e.p. each, fed with current from
accumulators, charged by day with current from a
dynamo driven hi.' 1} h.p. engine. As his require-
ments ure probably a type representative of others,
1 answer the questions in detail. (1) The require-
ments for current are ten 16 c.p. lamps. Supposing
these to be §8-volt lamps, taking 08 amperes of cur-
rent each lamp, 08 amperes x 10 lamps = 8§ ampeéres,
and 8 amperes < 48 volts = 361 watts of current.
As 746 watts of electric eurrent equal 1 h.p. of
energy, we shall get ample power out of the engine,
even il we allow 50 per cent. loss for power con-
sumed in conversion, resistunce of wires, friction,
ete. This power would be most economically em-
ploved if used dirveet, without the intervention of
aceumulators., () As accumulators cannot be ex-
peeted o yield more than 80 per cent. of the power
employed in uhun:imi: them, you would have to
charge them for nine hours to get six hours’ work
out of them in return. (3) As we are about to use 43-
volt lamps, we shall need a pressure of at least 30
volts, umi this can be supplied by 23 cells, arranged in
series, since each cell has an EMLE. of 2 volts. As
these cells will have to yield 8 ampéres of current
for six hours (equal to 48 ampere hours of current),
and 1 square foot of positive plate will only yield
6 amperes of current, we shall need positive platés
exposing at least 9 square feet of surtace, since_the
plates will be injured if fully discharged each time.
The cost of each cell (I). and G. type) will be about
18s. per cell, or a total of £2210s. for accumulators.
(4) Any good type of ring dynamo, such as the
Gramme, Simplex, or Manchester, will serve your
purpose. It must yield 8 amperes of current, at a
pressure of at least 629 volts, if the accumulator
cells are to be charged in series, since the charging
current must always have a surplus voltage overthat
of the combined E.M.F. of the accumulator cells, to
prevent injurious reversal of current. The dynamo
would have to be driven at a speed of from 1,500 to
1.800 revolutions per minute. Mr. S. R. Bottone,
electrienl engineer, Carshalton, Surrey, will supply
-ou with such a machine for about £15. (3) 1 cannot
exactly tell you what wires you will need. This
can only be determined by personally inspecling
the premises, engine, etc. The size of main conduct-
ing cable will depend u‘;l:bnn the distance of the
dynamo from the accumulators, and of these from
the house. Anything under fifty yards will be
served with a cable of seven stranded No. 20 B.W.G.
copper wire. Branch wires may be of No. 20 double
cotton-covered copper wire. In addition to the
wires you will need 1 main switch-board between
the dynamo and aecumulators (this will cost about
£1); 10 small switches, at 1s. each ; 10 lamp-holders,
at 1s. each : 10 brackets, or pendants, costing from
3. 6d. each, or upwards, according to style and
finish : und a few lengths of safety fuse wire, at
about 2s. per lb. Lamps will cost 48s. per dozen.
(6) The above-named gentieman can supply all that
is necessary, if required.—G. E. B.

Model Telegraph,—C. J. G. C. (Brighton).—This
subject may be treated a little time hence.—G. E. B,

“Lathes and Turning."—C. J. G. C.(Brighton).
—If you will kindly refer again to the notice of this
book on page 413, Vol. I,, you will see that it is not

ublished by the London Lathe and Tool Company,
But. by Messrs. E. & F. Spon, 125, Strand, W.C. The
company publish the little pamphlet mentioned in
the same notice.—G. E. B.

Elastic Wheel.—J. S. (Brisfol).—I am very
sorry to say I can afford you no assistance with this.
If it is still made, perhaps some of our readers can
oblige with nume and address of maker, but I think
it very likely if you were to inquire of some of the
travellers who call on E:u, you might elicit the
desired information.—1D. D,

Canada Balsam Cement.—E. H. N. High-
bury).—The bottles mentioned on page 503, tﬁ. L.,of
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WORK can be procured from any of the leadin for your work going dull. If you will let me know

opticians in London or the provinces, and it wnulﬁ Erer.-ist:l_v,r how you have puligimd anything which Trade Notes and MEmﬂl‘lﬂﬂﬂ_
therefore be invidious to mention any one in par- as not kept its brillinncy I may be oble to help : A

ticular. In reply to the second partof your question, | you. I do not understand your inquiry about -WIH the exhaustive Chinese report referred to in
I have tried many cements for the purpose of resist- | ** glazing of the polish.” Ry **glazing” vou may h“m‘- Eugﬁ 750, Vol. I, we have summaries of
ing the action of glycerine and spirit, and find that | intend the technical expression, but from the rest th“ numbers of members belonging to the unig
for glycerine, gold size, or a solution of pure india- | of your letter I am inclined to think you mean | the contributions per head, the gerﬂeumge
rubber in wood naphtha, is the best. For spirit the | rather to ask how to get the brilliant gloss seen on | Meémbers on unemployed, sick, and superannua.
lutter is about the only safe cement, and even that | a well French polished surface, Tﬁis is got by tf.“ benefits, and the amount per head of member.
is not very reliable. I find it is best to use spirit as | using the spirit rubber. *“ Glaze” is simply rubbed | S11P paid for these several benefits. Then follow
little as possible, on the principle that prevention is | or varnishedon. Nodoubt the articles on polishing detailed tables of particulars of the ditferent

better than cure.—A. T. S. will be of more assistance than any of the already :-énr:iet.ie' reports, which occupy the bulk of the
Smoky Chimney.—F. W. B. (Lancashire).—If it | published handbooks, none of which we care to re- ﬂggﬁ;ﬂ‘élsgéggjl‘iﬁ::gU'i"i'llggl.:ihnﬂdEﬂusﬂa of death with

were possible for me to tell you how to cure the | commend.—D. A, i, - s of accidents anqd
above, I should at once confer a blessing on hun- Glass-Burning Kiln.—Virre.—The kiln T had :1,],:3;:;"5 fﬁ]‘ E]:?I;gll:dih'fnnefﬂ::?tLl;;?:mp%;gmh{hgﬂln%%
- - a E

dreds of people. There are so many things to be | for burning glass was one of Thommpson's patent zas : -

' considered, for instance:—1st. Was the chimney | kilns, It cui?:si:-;tud of a fire-brick L]'Immhtlzr ﬂ[mrf;ﬂt %ﬂﬁ&fﬂqﬁﬁltﬁ;u;gti}g{fmt;ﬁatram _“lnmnﬂ Eﬂmgletea B
properly cored or swept when built? 2nd. Is the | onc end, but shut in with iron doors, and a small | full of interestin facts for {;.'n:'ﬂ'umﬂ ole ?vaﬁﬁ"
opening between the grate and fireplace, or the | trolley was run into this chamber, upon which the | o contrast this Enverument ing people. t
throat, or that portion of flue directly above the | glass was laid ;: a series of Bunsen gas jetson the | time when combinations y I'EIE_GI:'T. u.tl"qrda to the
grate, too large, and therefore admitting more fresh | two sides of the kiln played over the under side of | gnd punishable with im O artisans were illegal
air than is warmed? 3rd. Does the flue communi- | the top of the brick chamber, and made the bricks A PrIcOnENGRL i

cate with another flue? 4th. Is the fire properly | red hot, and the heat was then deflected on to the i EFLNEIBLE decrease of the natural gas issuing
supplied with fresh air? 5th. Is the chimney sur- | glass, and soon turned it to a bright red heat. Two 11?{111 lhe earth in the region of Pittsburg, U.S, has
rounded by high buildings, hills, clitfs, ete., or built | peep-holes were placed in the iron doors, so that | ‘&lely been spoken of. DBut 1t must be insignificant,
aﬁ'pinstﬂ gable end or other wall higher than the | you could watch the glass, and know when to turn | Si¢e there are figures published to show that, in
chimney itself? 6th. Can you see the sky when | off the gas. These kilns are rather expensive, the I iLtsburg alone, there are 500 miles of main for con-
youlook up the chimney? I will now give yousome | smallest one costing, I believe, about£30. Small terra- rn::&nﬁg the natural gas. These supply 37 glass-
methods that I have seen adopted, which have toa | cotta muttes, capable of turning a small quantity of tm};&sgtlﬂ. -1[}I iron fm:t?}rlles, 83 foundries, 150 other es-
great extent had the desired result. I think the | glass at a time, can be bonght of Lechertier, Barbe | '3Plshments, and 4,268 private houses, The annual
simplest way of doing so will be to consider all the | and Co., Regent Street. These are heated with coke, | BWount of gas consumed is represented as being
above questions apply to your case, 1st. Have the | and are comparatively inexpensive. If only a small | £34ivalent to 7,000,000 tons of coal.

chimney properly swept with the view ‘:‘f Tﬂ"‘f:"a'i“i;' quantity of glass is required to be burnt at a time, - e —
any obstruction, and not only soot. 2nd. Put a | it would be both a saving of trouble and expense to WORK
board or a piece of zinc across the fireplace, so as | send it to a professional kiln man. The chargeis | ; ; : .
to reduce the opening. Of course this may be as Iv betw ; " 18 published at La Belle Sunrage, Ludgate I, London, af
ornamental as youn wish. I slicht ecase, I only between id. and 6d. a foot for firing.—F. M. 9o'clock cvery Wednesday morning . and showeld be ohtinable everye
memb:IP a deer rulclzl:::é tﬂnl?l::‘ﬂ ﬁulﬁtlelliigﬁt:]-}i ;{Et Glass Kilo.—J. J. D. (Bournemouth).—A kiln | where thronghout the Usited hinydom on Friday at the lutest.
b ] & g . . ! ._" o 4 i =1 3

over the difliculty, and in another instance (as in Fmimlb.']‘ Epnhtllurﬁp,d-?f hgm_l-: with flues, h““ELd TERMS OF SUBSCRIPTION,

ours), where the fire was only occasionally lit, a | o0t O¢l0W, and the iron boxX to contain the glass 8 months, free by post .. .. .. 1s Bd
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v E A : il above. Lechertier, Barbe & Co.. llegent Street, Liscments in Sale avd Exchange Column are charged Une
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_ . 1 pator sipdewdl, SAristanng "ol it ; Prominent l'vsitiwma, or a series of insertions,
lace of chimney pot. I have used R. Boyle and fft::.hil,t:{}fﬁtlﬁj’.ﬁ111; hI:ILkIP mh.']h“.t’ “11.“15? 80 nt::-t hﬂg by special arrangement.
sSon's cowls with success in several cases of this it wonld b Il . HIE“ 1}11'[“ s Ao B !;r“"'. *s+* Advertisemonts should reach the OMee fourteen
1t would be cheaper to build a kiln. Thompson's days m advance of the date of 1ssue,

description. 6th. A simple zine or galvanised iron : : :
pot with two elbows, just sufliciently bent to pre- kas kilns are very admirable for firing glass. (See | oo

vent you secing the sky when yon look up the flue | #R3Werto VITRE above.)—F. M. " "
(the ﬂ,ri% nif the jn];;.mﬁ”[;.f thehpml should not on any ”IElementar.rrIy '%‘nnll Bnukl. —I;;L h{}nnwn:'n EN- SALE AND EXCHANGE.
account belargerthan thatof the flue), might get ove THUSIAST. =1The book you shoulc ny s “Cuttinge 2
this trouble. I must also state that T hive known | Tools Worked by Hand and Machine,” by k. 11, |  Beits Patent Enamelled Adhesive Water-
cases where most of the above methods have failed, | Smith (3s. 6d.), published by Cassell & Company.— | Froof Advertising Paper Letters and Figures
There are more elaborate ways of endeavouring to | ¥- J. C. in all Colours and Sizes.—Scle and Original Manufactory,
get over this problem, but as you ask for something Future Subjects. — H. R. (Manchester).—The | .7’ I."'I.I.'L]"lé.l'l.' mlmef' New Oxford Strest,, WG Ageans
you can_do yourself I hope they will meet your : subject you mention will be fully treated in Wonic TrEaar SIVHPRESRCE SIS ke
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Veneer Purchasing.—Novice (Cardif).—Write | pleted. From time to time further supplements will | D€t to form any word or name, box, pad, ink, and holder,
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diteh ; }V. and J. R. Hunter, New Bethnal Green | wood) are in preparation, as well as some on sash- ot e VR
Road, E.; Maple & Co., Tottenham Court Itoad, W.: | makine, for this volume.—ED. Repoussé Work.—Tools, Materials, and Designs.
or A. J. Hall, Barrington Road, Brixton, S.\V. Pht;tn sankia A 11 Chiki c Price List post free.—C. PooL, The Mechanics’ T'ool De,t,
Have you tried Messrs. Sessions & Sons, timber TtE ; % P i plp pBCEB, — LONSTANT | 55 Hockley, Nottingham.
merchants, Cardiff —A. J. H. ' EADER (Somcrsct) will be able to procure all he Tools f C t Join Cabinet-
: requires from most apparatus manufacturers, or ools Ior arpenters, olners, dine
Turned Articles.—S. S. (IF"almer).—You can | from Henry Park, 1, Orvchard Buildings, Acton mukers; En.s;ﬂtj:eru. Plumbers, etc. List one
easily obtuin the turned 1:-:11-15 for any piece of furni- | Street, Kingsland Road, London, K., who advertises stamp.—FPooL, Nottingham. 5 [3 %
ture you may wish to make from any eabinet maker, | to supply any partsof photographicapparatus.—E. D. Tools, Tools, Tools.—The cheapest house in the
trade for Englishand American toolsis LunT's, 297, Hackney
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not to get a lathe of your own, or to clt!h 1::*l.'ii.l"l %t}hyr Flux for Solder.—H. J. (Bristol) writes:—"If | | FEH‘I{TII;II i-E::ﬂinf:fip?jsriarcha.l!:;;’;uli'rE:xf srméﬁlzi:f;f

anmateurs in your neighbourhood to purchase one | BLOWPIPE (see page 732, Vol. I.) finds he cannot | Puwesar 6z Pikes Lane Glosso i (s R

for general use. The best wood for turned parts succeed in making a flux for soldering by the use lpliplad sy y S B :d '

depends entirely on cireumstances,—[), A, of borax, the simplest and best way of getting out .Hﬂ.t?rinla for Violin Making ﬁ"?"“‘ l’:“‘:";'-'::““
Overmantel. — F. D. (Salisbury). — Several ot the difliculty is to purchase a bottle of soldering '1":“*:‘*'1‘&;”‘“‘* vi“mé‘“!l“* and Double Bass Makers, [?ml;:

designs for these have alreniy by .gi?en but | fluid prepared especially for silversmiths, which he | Mereid SOEE, Lesos. . . 7

though none of them seem Exncil}' what you ARt can obtain nf“H. Isanc, 32, Trinity Street, Leeds, at Bead Planes, all sizes to £in., 2s.; §in., 2s. 2d. ; fin.,

you ought to experience no insuperable difticulty in 6d. per bottle, 2s. 4d.; 1 1n., 25, 6d. Carriage paid.—CLARKE, FunBI

getting up one to suit yourself if you will carefully | Varnish for Pipes. — C. W. B. (Plymouth) | Maker, Excter. _ 12

study the hints and instructions which have ap- | 8sks:—" Will any one kindly inform me of the Designs.—1c0 Fretwork, 100 Carving, 100 Repoussé,

peared. As some idea of the mode of procedure | Most approved varnish for meerschaum - washed | 100 Sign Stencils, (all full size), 300 Turning, 400 Stencils,
the following remarks will be of assistance to you. | ¢lay pipes—also for *torrified —and the method of | soo Shields, ete. Each packet, 1s. 100 Decorator's Stencils,

First make ﬂmu: back framing. To this from be- | Procedure?” 2s, 6d. All post free. Lists free.—F. CouLTHARD, East

pported on brackets or turned columns at ti . 5 : i Model Worlk. — Castings, parts, models, screws.
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—An article on the above subject appeared in No. 24 | 125 WORK™: Woob WorKEn 3 J. 8. (Skegield) ; C. 8. (Glas- | —S. J. Eaton & Co., 3, New Inn Yard, Tottenham

of Worik., Y W o s i ﬂIﬁ'].'LE‘LI‘L{ m No. 33 ﬂu{t‘l; E. J. Bt Burton-om-Trenty; H, N, . (Sonth Norwowmd) ; Court Rnﬂd} V. .'"l.gt.‘nl.'.icﬁ granted. [1s
ou would probably be able to get the | OXeIN A FIX: L. W. H. (Liverpool) ; C. E. T. (Liwerpooly: A. D. - 1

necessary tools, ete., through any good tool shop in | (Senth Hacknew; X. B, A, (Shegietds s W. S, M. (Leeds); B, W, Notice.—We take in Exchange Lathes and various

our city. If not, write to Meclhuish & S o (Peckham, 8.E.); L. J, P, (Wellingboronah): Preyuunew's A. M. | tools tor better. Catalogue, 6 stamps. List of Second-hand,
ne Lnnﬂﬂﬂ E.C 1“'1 '.li”“uhh &"' bﬂn, ]‘LL[EI‘ (Hunll) : A. K. (G lazgqowy; A, 1 (frerpvan); 12, R, 13, v FL(Elgin : ad. — lirnttannia CD {:.;E:hég[fr P

oo l,' e ]:]l ‘1 .y 10 Will no doubt bLe able to J. 1. T (Leeds): F. H. A. (Tnuelic); G, E, A, (Newport); W. +-'t: y 1 o a2 = h
PPlY you.—D. A. (Shildon); JOE (Liverpool) ; A, B, (Buattersea Riser: H. I (Chat- Largest Stock of Engineers’ and Mechanics’ Lathes,
Pﬂliﬂhmg.—'F. P. (London).—1f you will ki"l’“j" freene) 3 WY, .'!ﬂ. {L-[lfrintlﬂiaxvrj:r\k’_ H. 8. (Sulford): VILLAGFI; Slmpr:rs, ete. Stocks and Dies. FUTEE-'Sp etc.— Britanma

refer to the ** Shop” columns in our back numbers 71r*'|:‘{;n!~ﬂ"n MﬂmE ﬂé.t::-t-.':iz}:'lu:;"'i‘ui:-f:!um” ﬂrm“t:c'nr:i'frpi ”é'”?!:"“:f: Lo,, 300, Houndsditen, Londos, '

S ! ! : 10 W. D. (Ne -1 ¢ Jdo L (Carlizie) ; C. rth :
you will find that most of your questions have been | Shiclds) : LLEWELLYX (Camelon): OSE WHO 15 SOT A .f-;:.mi:;m, Call and select from our stock at reo, Houndsditch ; il

%{E}Eﬁgﬁftﬁ“;}ﬁ iﬁ[hml ]:'ﬂi;llt crs utijlr_i duly answered. Ii;lrmﬁ:r;;} ::;Il:: :[ﬂ: i;'l‘-.ﬁ:v,;tllgi!.!! J{ﬁﬂ I;_ln::i:-:u.:;q.rm}; -‘.':I'IT !";,"LI;TI;HI 1; | butallletters addressed Britannia 1'ool Factory, {_,‘,n]che":#;- f _
. : " g Enlnﬂ llnﬁ H ullt :!'f_l'“[" l:]utlﬂ ur r-.. & LY : . # l arhg flll‘ #ulia ; '- a t‘q E [t i G I G 5 E i :_5 m t & .C'
b Ty - 3 5 (Fipton) 3 J. R, C. (Bucup); T, D, P, (Dalston); AL . . riitannia Oo. supply Las or oteam ILNEINES, %4
working it is impossible to assign the correct reason | Avesug; W. P u::uuu-p;frﬂ. HOREIILE ARDNAL TANK up workshops complete. ‘Terms, Cash or easy terms. }’-I» y
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Work—April 5, 1890.] A DVERTISEMENTS. 4 7

[Headache, Giddiness, Fulness and Sa elling after Meals, Lizzines el

Drowsiness, Cold Chills, Flushings of eat, oss of Appr-tate, Short
ness of Preath, Costiveness, Scurvy and DPlotelies on the Sk . b arstarleeed
Sleep, and all Nervous and Trembling Sen-ations, & So. “Fhe firae
dose will give relief in twenty minutes,  “Ilas is no ficting, §ur they
have done it In countless Ciases, lovery suiferer 1s earne .-'.3_, Lirvite] e
try one Box of these Pills, and they will be acknowledoed to b

A ‘K? ‘ ’ Iq I ' E: E FUL MEDICINE Are universally admitted to be worth a fsuinen o Box for Bilious s
e Nurvous lhsorders, such as Wind el [an i e Srnmsaeh. Sind

ECHA
P

9S
S Worth a Guinea a Box.

FOR FEMALES THESE PILLS AR

“A priceless boon, a treasure more than wealth: the banisher of pain, the key to health.”

These are FACTS testified continually by members of all classes of suciety, and one of the Lest guarantees to the nervous and debilitated is,

BEECHAM’S PILLS have the Largest Sale of any Patent Medicine
tn the Trorid, |

Prepared only by the Proprictor, T. BEecHas, St. Helens, Lancashire, in Boxes 1s. 1ld. and 2s. gd. each. Sold by all Druggists and Patent Medicine
Dealers 1"~'+.'r_1.'u!u'-rt‘. N B —<Fuil Directions (e given it cacn lov,
T———— :

TOOLS. By prom the MAKIERN, the OUdest Ixtablislhed i T H E T A M = 0 ’ S H A-H- T E R H 0 N E S

crined the Best Howse in London.,

, Are Praiscd by all Classes. :
NOTE.—Our New Illustrated 200-Page Catalogue is now ready, con- Piw one Bt :nu: ,_mmufilmm il ! oy
taining 700 Illustrations of all the Latest Improved Tools for Carpenters, No clammy oil reguired in sharpen-
oiners, Enmineers, and all Metal Workers, . INE : use water.  Prices, ubcased, for
éarv:rs. Fretworkers, etc. B ettt e WY, (T huives, Razors, Plne brons, Aves, &o,,
EJI" post, Ed- ,__,-—-_-'_—___-'-'—_F_F-__- it . e Ir -I!!|1H..|_ ’_" 1s, Ed tach .IJ: el Cabses,
—— s \ ' 1. 6d., 15, 0d., 23, un-l 28, 6d. 11 seut
= o= = —_— . e, Iy pest 3d. extea, and 4id. for Toaner
— e 0 e e attd heavy Heopes at 18, 6d., tooasodd e
e e TR O ==NABRRTITER. O be dad al e Jrompioneers’, Seodmien,
= WK T NAWORS Nucvservomen, &= IF tiey cannor
3 R b2 LA A L I T e Frivie X Mg re, sortie arvect fo
== COLD MCDAL LONDON'IS885 || JOHN C. MONTGOMERIE,
EFT TS S Ry oy P R - Hone Works, Dalmore, Avishire.
OUR NOTED CAST STEEL HAND-SAWS. | Monthly, 4d. NANDOW'S famonus Trainer, Letila. writes —

1€ in. 20 i, a4 i1 s 11, ; o i ‘e . . - . .
iy ; =3 1 Ripoor Ha f Riy | Pumiline Limiment is the finest thing in the world to

J/8 4, 5 CARK g - T L 1 ; L I 5
ARRIAGLE PAID (4‘135#5_1} LL JS ' relieve the muscles and to inmpart strength, I stroogisy

) el 6 d
avokess . MOSELEY & S i ] | | urge its use to all athletes."”
RESS SON, 323, High Holborn, W.C., | TIME  TABLES. | e—
- - EETQF_:_N‘_S :

oy -

2 DELICIOUS TEMPERANGE DRINKS. S WaT :
e
0 g ] : . | A ERPRUUF
- These Essences produce in a | One Tablespoonful = |
a > ;:':w. e i L—'f-!"l‘J"i'{“‘I”" e gMnhﬁun'a Extract of E E | FLUID GLUE-
lerance e ar Uil Yalnrer, | cr 8 makes ooe rallo of == | o
E E Orange, Raspberry, Llack Cur- | splendid  Deer, I'l.Li-I'L‘-]I.lIIl.: lt;ull:J E 2 i {PMLJ”':_
4 rant, Lime l':I'LiiI'.1 = { | No-intex poaatumr, — g | HI.-" ;.I;“r‘ 1s. Ed‘ et Ed. s
A Sample Bottle of either Essence or B smat e i . — . _ i EEANEE 1 . = e e ¥
H — 1] ntd‘:hnf;m url;rﬂ;ttﬁ-uu? u;?;nl.uﬁl]}:]r{lﬂ z'L.E:Jtu';;E_ rompLol o o= WATERPROUF GLLE (0 NEVER FAILS to give immediate Relief and finally 1o
- NEWwWB . oo A3 | MALLREL ol 9 Lure all cases of Muscular and Chronie Rheumatism.
s ALL & MASOIN, Nottingham. a. -' €2, Dale Strect, | Gout, Stiffiness of Joints, Sprains, Bruises, vtc. Al
g .IHI'H-'H lrl'fH.I'f'l‘f, e o l LIVER P l:] O L o=t e¢lhcacions 1 Brﬂ'nﬂhltlﬂ and Thruﬂt and UllEEt

Affections.

. VER ol i STIMONIALS FROM \i[ tDICAL MpeN.,
RUBBER STAMPS, | v ooy o o an

- r A ' oAl e : s " :  Wales wtes 1—
H. SAVAGE, Manufacturver and Patentee, .0 0% <ie oy e e T Tt Ade,
1 NS Writes — " Pumiaie oured me moa severe bronchial

i ¢ Mediwai Fress - s T=""stern s Punethine s reliabide anc

Rubber Stamps, Rubbier-faced Type.  The * Climax "
and other Dating S unps,  Patent Ink Pads, &c, S,
Moakers of Doxes, Mounts, Presses, Vulecamzing and

Moul Ij”" Niacel B, IR 1Y O ol AT " .
ding welunes H‘III:”I.I;!I‘DE.LHHLL[ Ovals and other i'iice Is, 13d, and ?s. 9. per Rottle

o F il

MoATERLE LT and all "'|'.'r_|.|'.'". for fire Trade. Sase R | Froms alli SEMILESE, ¢ FXLPE SO Foxiare, Freoasg
FUR WUUD‘ H. SAVAGE. SB.WCIHIEAP-SIDE. LONDON G. & G. STERN. 62. GRAY'S INN ROAD.
Specimens and LONINWN, W.C.

———————— -
Prospectus giving TO INVENTORS' i Awork on the " Hume Use of Punuline ™ sent free or

full details as o Ifyou have an idea for an invention PAT ENT ut for u truling cost. appiication.

use free by post. Particulars and Pamphlet (ree, | Fo N - :
. s RAYNOR & CAS SELL, Patent cf . o8t free en application,
E C. ETEPHEH, 181, Aldersgate St,, London, E.C. 7. CHANCERY LANE. I'_1 N I;::t;\n] rlﬂnEHtE. | CASSELIL'S CLASNSSIPIED CATALO EX &9 Of

Jo H. SKINNER & (0., EAST DEREHNNAM, NORFOLI,

“uritis ' PHOTOGRAPHIC APPARATUS AND FRETWORK MATERIALS.

b T N L T LERLINT I FLY FALH | 4 vy o atd spi it lor Lje- W - . o ¥ . e
Wards ol e wierknion, wlacl: .uiu-r-l ehelusavely for the manmiacture of | Linber -l":”d*"- ""'””'l"ff el P““HH[‘J Mills caveruiy ubowe

1-J'|||u.._'r.|| L A fjaaratius ol EVOryY desciijalion, mroin the LllLJ[JL".:.I. to the | I't-ﬂ'# .'.l.l‘."l‘l'.'u" ITTL 3 & _.H-" l.hl'rl'y Hfl‘.l f iuu
WSt exjisnsive, .
dhe processis simplicity itself, Fall lustructions supplied with cach set. |

36 The Ecipse Camera Set. 36 | pldl ok Oeth ol ok 100 120,000 Eoimue Desigm, o, 108
Complete, consasting of a Polbshed Mahovany Shubing Dellows, "{.plate | &0, besides a4 very Larye 11|.1.u'.l-:.|j' of '[-r-L,;;,E} I.I.FIL.I_ |::qi

(_'lll.lu-]'l t|| '_"| -:I r_r.||l1| I'.J]Il."\-.l.:l_' L I|r'||_.|| AT .:I-.'I 'h\|r|'|_ I'|r_| ”r"""lljri.‘r e T 1 i lllll‘ | f:-l |||-i'.‘ | .ll‘ll'[u |I=|-I. [‘“tilllll.r ‘t IR II I'.L.\- . -||I“I Euuiuuu
Park Shile, Brasscmounted Lens, Brass | tinges, Developone and Fixinge FULL-SIZE DESIGNS for Fretwork, Wood

'hl Mt birmis, i L.l,'[ ol |H'I|' l'].[[-'-.., adad h|.| I:|_.“- LN, fni:.huh' JIEY R ':ri].l."l."i'l'! l.:" ﬂ.ﬂ", Lie=tifess Jim0 Bi0idRae T Al I.,. 0o J tiIeer 5
wur 1o tke a goud Photograph,.  'nice 3s. td., ur sccuiely packed by Fool Chests, Fretwork Outhits, Dirills, Saw I'rames, Haud
Varcol | usl, 48, i anmd Treadle Machines, Saw Llades, &c. Ac,

7,6 Complete Photographic Outfit. 7/6

Comprsing FCLIPSE CAMERA S)2 I'. as above: alsoe PHOTO.
'f]:'”I““-. PEINTING APPARA I US, consssting of Hardwool HITHITIN Prive 15, No, 2, Contaunng o Sliveis of lanrer il more
.I'I-II'II', with Beass Spoge Bak, Sensitised  Albamunsed Paves, ok vlalorate Fatterns, o5, 60, Bouk of Won dCarsing @ esi s
Fanimg Sulution, Fixmg Solntn, Glass Ravls, Cards for Mountione, with | contauming 14 Patterns, price 1s. : these are all New P'atters 5,
lr-u.|-i- b Dois rine Sioeps, Also “.Ir..'.'.'l.-n-.l I--u.Li:l'i.f | rq--:-l. Stand e oo ws= ! mick sadid an ANy b lier forani, il “1'-I|t!. i osahd s "ll.'._'ll,u
Thimgr I“I]I. Frac e Tu., Bcd, S ||H-|_'.' F"“-L'H'L }-n:-'.t iri e Hﬁ, 3l 1 J i ]-._ i Cital l]lrfl.‘ or four Linmes the ANl o lar ':--I, 1-;1-[|u..,-:;.-_.-1':;,
0 portabile woud case, with lunged lid and leather strpsy, as i illustraion, Handbook and Workshop Gunle, L-l;t.l.hlh. New Desipns,
vloeatra, All Patterns greatly reduced in price. "

LEvery Set is earefully examined belure bwing sent out, and
puaranteed 1o be an Worr L g onder,

Specialities for 1888 & 1889, —Books of New - %
Drestens, FRETWORK M I, Contatimn 1 Lange Sheets, t W

Fv%7 O
AN N0,
Coraplete Fretwork Outfit, comprising 1~inch ’ r o< '

" . 1 st Framie, 45 Saw . aanl, e | lirs Wil s .
N.B.—If Apparatus does not Eive SatJEFJEiIDn_ prlamedd W "'-'-|:‘1.I:l'fl11:‘|. .:I 1 lewl .]*I il “ TT.'- II| I r.r-.;.“| LIL

and 15 returned uninjured within three days of | pnwe 5 ol carnage pand, 32 feet Assoated ll‘i,u.l..'-.l I ret
receipt, we guarantee to refund purchase money, | “uud gsood

H- tter "'\r_'l"u. [0S r-l.I| =15.: 425, JoON,, ﬂ,|l|;| l"]”-"l-.tfl:l"q. & > Eooc : = ) |
["-_-n||~]._|4_~ L.I1‘.I|[r1-.,'||.|- -nf‘ ].'|'I-.||-.!l'-ll.l|l'|_‘ 'I'||||]r.li' inls, nipe ]*:il'l-"'*'?'l.':JI.:IIEIEE:E.I::.H:__I;:t':‘:;i:l' I.:,: ;,_I;|||:|-|,-||.--|_:.-.r-_bullll.i...ll of Her
E;a”RI-FDLl‘I{._ H. EH-IHHLR o En'l E'ﬂ'bT DEREHAL{_ ! v 3 } - | i NiLE 2% 1

; 'IlrﬁT 3 ] a I ] L¥ = B

Whidesale Arent for Lomdon—], MOTHERSILL, TP oo PHL-FJI?E[F-E: {flll:l:\l.‘l'i.- m{'l'-"..'lt.’\.[;l.'!ﬁllfl'ﬂr .I’

7 6o, H lloway Kowl, N, and ¢, Southampton Row, where | Iusirarhions, with Inar it e oy ..|“ e S l'.-:-. . [',',_.-f :

E..Illll.lll;.'h I.l.l.]j" ].rl.'. BN, -Ll-l“ a, 1%, _1_|_I I.Lnr I_:llj-u'_"r; I".:‘Jl '.!||.!". s 'll.t. T KT,

Wall Bracketr
Price 0d
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3 A DVERTISEMENTS.

(Work—April 3, 1800.

We Recommend our
1t will do TWICE the work of other
Treadle Saws.
We Supply CASTINGS, FORGINGS, &c., for Lathes—for =
‘ Amateurs to fit up their Own. Patent Saw.
G BRITARNINIA CO.,

—
—

Arn LeETTERS— =

100, HOUNDSDITCH, LONDON.
[ TANNIA CO.,, COLCHESTER.

FRETTWORK AND CARVING.

| 54 .
| 2
~ Jl *» 25 3 Highcst Award —Gold Medal for Tools == 730
f | » i -E N, 751 and FPatterns.
% Z 853 o q*-" | Machines, Designs, Tools, Wood, Mirrors,
% OE g = MEA Hinges and Fittings, Varnish, etc.
@ ;T3 Mg . :
. E-i "= 5 ‘iq’:‘ T. ¥. writes:—*" I got a First Prize from
: 8 W, .| L one of your Designs.”
: Pl W L3v T R. W. A.:—*“ Received your Catalogue to-
-'Fq n: £ = day, and consider it the best I have seen.”
AN , R. D. M.:—* Machine to hand, am highly
IJ ot el - pleaced with it.”
1_' = ~ 1 u .
8 "5 -'jé,h J. A. S.:—*I have taken Eight First and
Fq 3~ 3 | ~—== Cne Second Prize will various patterns of
- HL oo . E yours."
m 2 E - | s 0 .. Tl ustrated  Catalogue  of all Touols,
'E - i : IV aod, ote., and SO0 Miniature De-
. e | | Bty | 5 E" ez un | \g 5%‘ sigfaes, free for Sia St ps,
| . . o] | ; ] . _ § | . _.
1 R i 4 " = 4 ] =._| - : B St W N
i — - S i 5248 | w3 Harger Brothers, _oi:iq
: - ; - . - : II - C ::_-_"‘_"I_ . 3 i T r.-'.i. g .:-::l:ir
| L"—"\.\":‘"-‘"_ ... _.;' 41 E— “ hg'zé“:‘hc :::.I‘I-l!:.llﬂ'l‘:.,il-.E EETTLEI YORKE' F-H-Iliiu‘-:ll.:t iz I.'H;..n-
L7 105 e g 1 e Bt . | from the System, and
R i0e o 2 PATENT ' T DESEASE EXTERMINATED gvery form of Nervous,
phigs =Pusd 20§ R ciay o WGRK BENGH | Muscular, KNESS speedily overcome, with-
[- wlat Ly | | or Organic out Poisonous Drugs
et A AND | .
: . — or Quack Medicines.
cr i TOOL CABINZET. | | o e
ey | Invalids should know that there is positively no

TITwestretedd Fists
J";*i'r’ ‘,‘.Jf J'H.‘-‘f.

aulcsd Excellence of TOOLS
gl g <! for Wood Carvers and
5y HJ all Metal Workars,

1 Bronze Medal - 1883, |
? : Gold Medal - - 1820-.
We hold thie miast exm-
oA plete btock of | ols anl
3 Hardware 1nthis country. |

i .. RO-MELHUISH & SONS, |
g uptaigse- oo 84,85, 87, Fetter Lana2, |

L - el

AR ST LONDON

Invaluable as a |

Indispensable for enriching Gravies,
preparing Soups, Entrées, dc.

Pure, Palatable, ' . N
instantly prepared. W

WILL KEEP ANY LENGTH OF TIME.
SOLD FEVERYWHERE.

Strengthening and In-
vigorating Beverage.

AILMEN TS,

Nerve Tonic and IHealth Restorative agent on
carth so valuable and harmless as Nature's

own remedy, “ ELECTRICITY.”

Mr. C. B. HARNESS

Presicfent of the British Associalion of
1 r

Confidently recommends ail Sulferers

| fram RHEUMATIC and NERVOUS

AFFECTIONS, LIVER and K1D-

NEY DIsEAsSES, LADILEY

Local or General Debility, to

wear his Patent

| ELECTROPATHIC
BELT.

" whowish
to be
Healthy
and Strong
permanently
should wear one
of these comfortable B

Appliances,

Er 3

".:., |Jl|I !-rlll-:’--'-. Iif-”_'l..

They are guaranteed to

or any form of

produce a mild, scothing,
¥ invicorating, imperceptible
current of Llectricity which
speedily vitalises every Nerve,
Muscle, and Organ of the Body.

They Prevent and Cure allk

Thousands of
Testimonials,

/ NERVOUS AFFECTIONS,
¥ and are invaluable in cases of

WRITE FOR
COPIES.

PRINTED AND P

AL Cormtmussications treated as STRICTLY PRIVATE & CONFIDENTIAL

RHEUMATISM.

SufTerers should call without delay, and in-
the Thousands of Testimonials

spect
received from all classes of society.

- - & FI
anE“LT.ﬂ-TIﬂH FREE of Lriare, FEFION Zid)
ar by letter, on all watfers relatiny to Health an § e
apaicalion of Luralire Flectrialy, Alasiage, and Avniiin

7 v . N — o ] T mw
Ve franscal Fxerceses, I yor canrsf cidee, Arae JoF LD2zory

frre Pumpdtler and Private fvie Form

Note A ddress—THE MEDICAL BATTERY CO, Ltd.,

52, 0OXFORD ST., LONDON, W.

{Corner of Rathbone Place),

UBLISIIE R , R LonDON. K.C
SHED BY CasssLL & CoymMpaNy, LiamiTeED, LA BELLE Sauvace, LoNpon, K.C.
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