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A SeEmr-Goraic Music CABINET: How 10 Mare IT
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A SEMI-GOTHIC MUSIC CABINET:

HOW TO MAKE IT.
BY JOHN W. HARLAND.

——— e

Evrry onewho has experienced the difficulty
of finding any particular picee of music or
dance or song that may have been the topic
of conversation or the subjeet of a request to
play, must have concluded that instead of
pithng up a heap of musie sheets in dire con-
tusion 1t would be an infinite improvement
to establish and preserve a system whereby
any given picee could be instantly found.

The merest reflection will show that some
receptacle which would permit of classifica-
tion, as well as preserve the musie elean and
intact, alone fullils these requirements. And
here in passing let us record the unfitness of
the ordinary paper upon which music is
printed to withstand ovdinary wear and
tear, owing to its want of fibre.

The first governing consideration in plan-
ning a cabinet to hold music must of course
be the exact size of sheet musie, and the
space that it will occupy in bulk. Now the
average size 1s found to be very nearly 141
by 10} in. ; and experiment will show that
whilst some editions contain 4, others 6, 8, or
10, and some even 12 pages, that the average
number of pieces laid one upon the other is
about 30 to one inch in height. The next
point to think about is how to classify the
different sorts of music—as, one, sacred
musie, waltzes, other dances, songs, operatic
musie, pieces; or, if preferred, two, sacred
songs, sacred pieces, waltzes, polkas and ma-
zurkas, quadnrilles. gavottes, and other pieces,
comic songs, sentimental songs, &e., or any
alternative classification, according to the
exigencies of individual preference and the
preponderance of any particular sorts.

Dy far the most convenient way of keeping
music 18 to make a series of trays of the
above size in which to lay the pieces one
above the other—cach tray devoted to some
specifie class, with the generie name on the
front conspicuously painted on a slip of
ivory or even written on a slip of paper
pasted on and varnished.

These trays may be made—according to
the taste of the individual or the facilities
he or she possesses—of millboard covered
with cloth with flaps similar to the cases
used m the musicsellers” shops which keep
the music free from dust, or of light hard
wood such as mahogany or walnut, dove-
tailed together and polished, either with or
without flaps to exclude dust.

Thus amateur bookbinders, apprentices to
binding, or those who have relatives in these
or similar branches, can more readily carry
out our first suggestion; whilst amateur
cabinet-makers, carvers and gilders, or other
workers in wood, can sclect wood as their
more convenient material,

In any case, the outer receptacle for re-
ceiving the trays must be, as it is an article
of furniture, either of wood or its alterna-
tive papier-méche.

This opens up an enormous field for origi-
nality of design—every conceivable style may
e employed, every “combination of finish
called mto requisition.  Our province, how-
ever, 18 merely to indicate what we may term
the base of construction, and to suggest
1deas, leaving to our readers the option of
carrying out their own deduced plans
therefrom, and to stimulate them to strike
ont fresh designs on our skeleton models,
Nor do we confine those who wish for even
greater ingennity and originality than this
Lo our views, since we believe that the mere
interchange of ideas is often, nay generally,

“productive of wit in others” as our great
and venerated Shakespeare says.

To those who are too immersed in other
affairs, who are too i{ﬂlll‘lg and inexperienced,
we feel we are fulfilling our seclf-imposed
duty in giving a comparatively easy design
to carry out, suitable rather for the music-
room, the school-room or library, reserving
for another article the treatment of design
suitable for drawing-rooms in the “Queen
Anne ” style.

Our illustration shows a side elevation,
a front elevation, and a section of a semi-
Gothic cabinet, severe in its simplicity,
which may be easily carried out by any one
who can use carpenters’ tools, at a minimum
cost for material ; the more aspiring may £0
to the expense of walnut, brown oak, maho-
gany, or even rosewood ; whilst those whose
sclf-restraint empowers them to content
themselves with plain deal—stained, ebonised
or even painted—may do so, and thus econo-
mise sufficiently to carry out other projects
suggested in WoRK, reaping twice the
pleasure and double the self-improvement
they would secure in lavishing upon one
only of our suggestions all their spare cash
and labour.

The upper part of our design shows the
music cabinet proper, but as it would be
extremely inconvenient to place it on the
floor, as well as giving a very insignificant
appearance to it as a piece of furniture, we
place it on a stand or pedestal, utilised as a
sort of cupboard for “bound-up” music,
hitted with a shelf. There are now-a-days
several valuable although cheap forms of
muslc of smaller dimensions than ordinary
sheet music, printed from type instead of
plates, such as the Musical Budget and
others, and another size termed “ Bijou.”
To provide for these odd sizes—between the
upllmr parts of our cabinet and the lower, or
pedestal portion—we place a drawer into
which these publications can be put, as also
any MSS. sheets (which are invariably
smaller than printed plates, averaging 10%in.
by 8}in.). Students’ music-slates and pencils
may also find a convenient resting-place in
this drawer. This breaks the elevation into
two distinct portions, the drawer symmetri-
cally forming a parallel to the plinth of the
lower half, giving coherence to the design.

Any second storey, so to speak, of an
construction, should Ee, of course, not so hig
as the first storey, but as the most important
consideration as to height is governed by
the second storey—uz.e., the tray-holder—we
must now decide the height of the upper
portion, which should be made separately so
as to lift off the pedestal, being much more
portable than if made in one piece. By
making it separate we are enabled to make
the lower portion wider, and thus add to the
general symmetry of the whole, which might
otherwise give an appearance of greatly
excessive height accompanied by narrowness.

Frame up two frames of 3 in. by 1 in. stuff
for styles, and 4} in. top rails, with 3 in.
bottom rails, all grooved % in., 2 in. deep,
also 1 1in. thick. ,

Before gluing, make two panels, diagonal
1 in. matched boarding, rebated 1 in. to Hush
at back, so that when in place they may
finish 1 in. at reveal. Stop-chamfer 1 in.
short of styles and rails, except at top,
which, as shown in side elevation, is to be
carved to a four-centre arch, taking care
that the joint of the second board from the
bottom of the panel bisects the angle of the
lower back corner of the frame exactly; the
rest will follow if the drawings—which are
drawn to 1} in. scale, that is one-eighth full
size—are carefully enlarged to full size.

The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com

Then proceed to fra imi
other frames for the m:d:}]g‘m?l“"-;l}a{’ly lt?“
styles, top rail 31 1n. Ey ! S l:;t;ttoil r:.ﬂ
41n. 1. Note that the styles shonld ha
left 6 inches longer than w ere the lowe
rails’ lower edge comes, 50 as to afford fixi <
for the plinth, and allowing the mnrtisetﬁllg
of the full depth of lower rajl (orif preferred
made o 0 mors) 1o g g
This remark also applies to the frames of
the upper portion, as the *orms” drop into -
the upper part of the pedestal, so as to retain
It when so placed in its intended positi
the upper mortises in both should be gaug
at least an inch below the upper ends of the
styles, so that the “orms” may be sawn off |
flush (see dotted lines in section). Instead
of leaving the panel so long in the upperpart
and making the drawer an indistinct portion
of it (see b4 and dd)the “orms” may he
left 5 in. longer and the panel be made 5 in.
shorter, asis done in the rawings, and a sub-
linth planted on them 2 in. in thickness,
he “orms” at top of eacj], may, instead of
being sawn off flush, extend advantageously
one inch ahove the top edge of rail to allow
of the moulds being planted on the rails’ top
edges, instead of their faces, thus giving
double strength and concealing the joint so
made (see dotted lines in elevations), but the
moulds must then be of conrse 1 in, broader,
and be recessed opposite the “orms” 1 in.
back. Next muEe the frame for the to
of the pedestal, which should be of ine
stuff 2 1n. broad, to allow of being wronght
into a thumb-mould, at front and at sides,
left plain at back except the rebates to
reccive the back boards above and below.
The inner faces of this frame should be
left square, the opening to be of exactly |
the same dimensions as those of the interior |
of the pedestal; it must be mortised to |
receive tenons made in the upper orms (as |
shown) of the side frames of pedestal to |
be afterwards glued and wedged thereon, |
and also recessed so that the lower orms ¢
of the upper portion may fit into it firmly &
and securely without shake. _ |
The bottom of the pedestal requires no
framing, being glued and screwed to under-
side of the side fram:g on unﬂir-sziﬂ fif ﬂ: b
bottom rails, recessed opposite the lower
orms of the.ss’e, to which tlllnﬂ plinth, mitred &
at front corners, is fixed. _ s
The top of the upper, or cabinet portion, &
will form sufficient frame, if it be mo . F
to receive tenons cut in the upper orms ; i
its side frames, and may be glued ;1"15 B
screwed to the upper edges of the top r i
of these. It should project at front and
sides sufficient to allow it to be mcckk
into the mould shown, and to be ot}ui;h-. _
nessed out by the upper members.m tg |
moulding previously got out and mi for: T
be afterwards planté u'tﬁ[to form b:a;'. el '
the parapet balusters. e bﬂtt:]‘:l o opt
cabinet proper, which also forms a&dﬂfp
the drawer cell or cumpﬂftfﬂe“'? & ﬁ 3
be framed, but should consist o =Ee ¢
like the top, cut through for the .. N
of side frames, and glued and screwafL P 83
below to the lower rails of same, PrAJ€Ee-ey %
as shown, in front and at sides, to o

. . d SN0uU #jé P
into a small thumb-mould, and SEEE
thicknessed -::vmii tnflm. at t;i::t s e
face of side-frame styles DBESEEEET  FE
e drawer to close’HpOEE. . i

‘ the front of S
11:,'11:]01; two pnrtionsthpar amti]'i low e ‘
thus put together, ﬂn{h at o  he
I'Ebﬂ.te{l -}iﬂ. x‘ i‘lﬂ-, ? 'J;’ _'_-".J.'._'.-" &
proper size, consisting of %h in. StUh BRCC
glued and screwed into

B
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lﬁ?.."_i-‘-’_’.-:t.ngel;her, if the glue perishes, the various
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. i%;‘fii'; th
. E:“ stands upon the thumb-mould, that forms the
" top frame of the pedestal.

{  pieces are held together otherwise by being

*  socketed, as it were, immovably into one
~ another. The plinth at bottom of pedestal,
and the sub-plinth of upper part, can now
be planted on, glued, and, if desired, further
gecured by being screwed from inside to
the orms against which they are planted.
The plinth, as shown in section, however,
should, for the sake of saving material,
- have between itself and the lower orms of
the pedestal a piece of wood glued to both,
through which the screws, if used, should
| ugby which a }in. plinth will suffice.
. Both plinth and sub-plinth should be
. mitred at front, the sub-Plinth only to short
" ends and to the rail alluded to, so as to
+ leave an opening for the drawer ; for which
. drawer runners should be made and pro-
. vided, fixed flush at top with lower edge of
.m‘ Eﬂb-plinth.
. It is advisable now to plant on to the
upper part of the music-stand or cabinet
e upper members of the moulding, which

(See section.)
= The upper edge of this moulding must be

-

U flush with the under-side of runners for the

- drawer—z.e., §in. above the upper side of

'E the thumb-mould framing which forms the

~ top of pedestal, the join of this moulding
~ effectually concealing the fact that the upper
- cabinet Lifts off the pedestal between the
thumb-mould and the upper members. Now
 make the drawer of the dimensions shown
in the drawings, but, of course, modified by
ible slight inaccuracies in previous work.
t ought to fiz its receptacle with that
workmanlike truth that all good work
exhibits, so as to exclude every particle of
dust without being too tight to pull out
easily, or so loose as to shake as it is pulled
~out. It should be made of 2 in. stuff planed
true to § in. sides, dovetail grooved into 1 in.
front, finished to #in., grooved to receive
§in. bottom, $in. by 41in. groove, bottom
tapered to enter, and slotted to receive 1 in.
back, extending from top edges only to the
sald groove of bottom. It may also be
grooved § in. deep and % in. wide for a par-
tition, if desired to separate “ Bijou” from
“Bouquet” music ; or 1t may contain a tray

for slate, ete., music below.
. We now come to the trays for upper por-
tion, which consists of a bottom, ends, and
back only. (See section.) These trays
should be very accurately made, the sides
and backs dovetailed together and planted
on the bottoms, well glued on, and screwed
from below while the glue is still hot. In
the exact centre of the front of the bottom
of each tray, glue inlet strip of wood (or
1vory, if preferred), to carry the name of the
-~ class of music each tray is destined to hold :
~ these trays, like the drawers, sliding in and
out easily, but without shake, made so
accurately as to ensure a workmanlike fit.
Any tray may then be withdrawn, laid upon
a table, pieces readily found therein, re-
placed, and the tray put back in any of the
positions made in the cabinet. As shown
* Inthe drawing, these trays should be about
- 2%In.in depth, and rests may be inserted,
- glued and Sprigged to the sides, $ in. square,
'+ 0 carry them and serve as runners, the
.~ under-sides of the runners being chamfered
~ On their lower edges, as shown in drawings.
& At any height preferred in the lower
.= Pedestal, a shelf may be fixed by letting it
- 1nto a groove ma.dr:d tobreceiva itlin the sides,
&I er secu Yy a couple of screws
igh the backboard. The height shown
i m dﬂmga, hﬂ'grever, appears to us to
W18 most appropriate to the design, as it

L. .. s _;hl'*'.';'
3 "'.?-4 '.-J. |

does not divide it equally, but gradually
reduces the interval of the spacing in an
artistic ratio.

Crowning the whole piece ocomes the
parapet, consisting of turned balusters (as
shown) surmounted by a cap-moulding.

The front of the drawer which shuts
against the previously described framing
requires as a finish to be chamfered at the
edges at an angle of 45°, and fitted with a
handle or drawer-pull. The one shown in
the drawings, being carved from a piece of
13 1. wood, accommodates itself to the
design better, perhaps, than a bought one.

This completes the construction ; it only
remains to finish the exterior. To give a
bit of artistic colouring corresponding with
the other furniture in the room, and also to
keep dust from the pedestal’s contents, make
a curtain of any preferred material and
colour, attach six rings to it of brass, electro,
or turned of the same wood as the cabinet,
and fix (as shown)a rod of same wood, of
brass or electro-plated, by similarly re-
cessing the top of the front edges of the
styles at each side, and planting on orna-
mental brackets, similarly recessed, to hold
the rods in position, finishing at each side
with projecting button, turned of same
wood, and at same time concealing ends of
rod. DBrass tube, either lacquered or plated,
can be cheaply obtained from Evered’s,
Winfield’s, or any other gas - chandelier
makers ; the rings at most ironmongers ;
and the brackets can be secured with one
ornamental - headed screw at each side,
enabling the rod to be removed and the cur-
tain renewed, or, in some cases, as in that
of chintz, washed, starched and ironed, and
replaced.

-

IRON AND STEEL: ITS ANALYSIS.

BY CHEMICUS.
— B

DETERMINATION OF CARBON, MANGANESE,
AND CorPER—Totar CARBON.

CArBON may be contained in iron either in
chemical combination—combined carbon—
or in the free state—graphitic carbon, or
graphite; and it is upon the conditions
under which it exists, as also the amount
present, that the classification of the metal
into wrought iron, cast iron, and steel
depends. When the metal containing the
carbon in the two conditions is treated with
a salt, the base of which is reduced or dis-
placed by the iron, both the combined and
graphitic carbon are deposited in a state of
proximate purity, and may be collected, and
the real amount of carbon determined, by
combustion. Such forms the principle upon
which the methods of determining the
“ total carbon” are based. The separation
of the carbon may be effected by a large
number of salte, amongst them a solution of
the double chloride of ammonium and
copper. The re-agent is prepared by dis-
solving 500 of the salt in a litre (1,000
cubic centimetres) of water.

For the analysis, ten grammes of the
sample contained in a beaker are digested
in the ammonium-copper chloride solution
—twenty-five cubic centimetres of the re-
agent to every gramme of the metal—until
complete disintegration is effected. Should
the ﬁquid become colourless, or nearly so, a
further addition of the ammonium-copper
chloride solution is made. The action is
accelerated by the application of a gentle
heat, but care must be exercised that the
liquid does not approach boiling, which would
result in the silicon acquiring a gelatinous

condition, which considerably retards the
subsequent operation of filtering. The iron
enters into solution as protochloride, while
the combined and graphitic carbon, and
invariably metallic copper, are deposited.
To get rid of the latter, add a small portion
of hydrochloric acid, more of the chloride
solution, and digest. Complete solution of
the copper having been attained, collect the
carbonaceous residue on a filter constructed
as follows: Take a piece of glass tubing,
1-in. diameter and 6-in. long ; contract one
end, and loosely plug up this narrowed
portion with glass-wool, on the top of which
place a layer of finely-divided asbestos, and
wash with water, so long as any of the
asbestos continues to run through. Wash
the contents of the filter with a hot dilute
solution of hydrochloric acid, and then with
hot water, until the washings, when acidi-
fied with nitric acid, give no opalescence
with silver nitrate.

For the determination of the real amount
of carbon contained in the impure carbon-
aceous residue obtained as above, either a
dry or moist process of combustion may be
employed. The former method being the
most complicated of the two, we shall
employ the moist process due to Ahlgren, the
principle of which is that upon treating
the carbonaceous residue with sulphuric
and chromie acids, carbonic acid gas, CO,
1s formed.

Rig up an apparatus similar to that
shown in Fig. 2, and to flask » transfer the
carbonaceous residue together with the
asbestos filter. This is accomplished by
inverting the filter tube in the neck of the
flask and gently pushing it out, employing
as little water as possible to rinse in the
portions adhering to the sides. Having
connected the flask with the rest of the
apparatus, and closed the pinchcock A, add
through the stopcock acid funnel 150 cubic
centimetres of dilute sulphuric acid—one
part acid to three of water—and 20 grammes
of chromic acid crystals dissolved in a little
water; close R, and apply a gentle heat.
The carbonaceous residue is immediately
attacked by the acids, with the production
of carbonic acid gas, CO,, which, as it.
escapes, 1S freed from any chlorine and
moisture in passing through the tubes &, F,
H, and 1s finally absorbed by the caustic
potash solution—one part of the alkali to
two of water—contained in the bulb tube x,
the weight of which has been carefully de-
termined and noted prior to the commence-
ment of the experiment. As the evolution
of the gas diminishes, gradually increase the
heat until heavy white fumes make their
appearance in the body of the flask, which
may be taken as indicating that the operation
is at an end. The operation ended, remove
the source of heat, open pinchcock and draw
a current of air, which, in passing through
the tubes B, ¢, will be deprived of carbonie
acid and moisture, through the apparatus
by means of the aspirator ». When the
apparatus 1s quite cold, detach the tube k,
and weigh. The increase in weight repre-
sents the carbonic acid, CO,, which con-
tains 2727 per cent. of carbon, on the
weight of metal taken for analysis.

Tie tube M, containing calcium chloride,
1s attached to collect any water of the
caustic potash solution which may be driven
off by the heated gas. It is weighed prior
to commencement of experiment, and also
at conclusion, and any increase in weight
deg:nted from first weight of potash
tube.

To test the purity of the re-agents, it is
advisable to perform a blank experiment.
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JRON AND STEEL:

I7s ANALYSIS.

[Work—December 14, 1889,

COLORIMETRIC DETERMINATION OF
COMBINED CARBON.

The carbon in the state of chemical com-
bination—combined carbon, as it is termed
— possesses the property of 1mparting to
a nitric acid solution of the metal a brown
colour, varying in intensity 1In accordance
with the amount contained in the metal.
This forms the principle of Iggertz's
colorimetric test: a rapid, easy, and
fairly accurate method. Asa means, how-'
ever, of accurately determining the com-
bined carbon the method is very limited,
as the results obtained with specimens con-
taining over ‘75 per cent., or have been
hardened, are untrustworthy. IFor the ex-
ecution of the test it is necessary to possess
“gstandard ” steels, in which the combined
carbon has been accurately determined,
and these should be of the same make and
contain as near as possible a like amount of
carbon (combined) as the samples to be

analysed. ' ‘
The modus operandi of the method 1s as

follows :—Iu a test tube 4-inch in diameter,

'Fig. 2,—Apparatus for carrying
Funnel O ; B, Caustic Potash Tube; G,

?I

Solution of Silver S
K, Tared Caustic Potash Bulb; M, Tared Calcium Chloride Tube;

P, Aspirator.

I?
|
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the other graduated tube, the last portions
rinsed in with the least possible quantity of
water, and the liquid mixed without dilution.
UFD“ comparing the colours of the two
solutions by holding them side by side, the
standard on the left, with a piece of white
unglazed paper behind them, before a win-

dow, it will be found that the steel under

deducted from the first weight of

examination is, in all probability, of a
darker colour than the “standard” solution.
Should such be the case, to the former water
is cautiously added in small quantities at a
time, the solution being mixed and the
colour compared with each addition, until
equality of tints is obtained. The number
of cubic centimetres occupied by the solution,
when this is obtained, multiplied by the
power to which the “standard” is diluted
will equal the per centage of combined
carbon.

Should it happen that the “standard” be
darker than tEe solution of the sample
under examination, the volume of the former
is doubled, the tints made equal as before,
and in reading off only half of the volume

out Ahlgren's Moist Process—A, Pinchcock; R, Stopcock of Acid
H, Calcium Chloride Tubes; D, Flask; E, Tube containing

ulphite in Sulphuric Acid; F, Sulphurie Acid Tube
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' ing two litres. To this solution is then

| FlBtE y

graphite.
MANGANESE,

For the determination of this constituen
9 grammes of the sample are dissolved, with"
the aid of a gentle heat, in 75 cubic centi-"
metres of nitro-hydrochloric acid, the result--
ing solution transferred without loss to g
flask of three litres capacity, and the liquid®
made up with hot water toa volume measur-

-5

v

cautiously added a solution of ammonium
carbonate (dissolve one part in eight of
water), in small quantities at a time, until
it remains cloudy after brisk agitation,®
(Should a decided precipitate make its"
appearance, it is dissolved by the addition
of a few drops of hydrochloricacid.) When
this is obtained, add 150 cubic centimet
of hot ammonium acetate, bring the liquid
to boiling (but do not boil for any lengiﬂl of
time), and allow to stand at rest until the
precipitate of basic acetate of iron has com-
settled. Pass the clear supernatant

iquid through a large English filter vaper,

E !
T '
, e - f.

I -

6 inches long, place "2 gramme of the steel
to be analysed, and in a similar tube the
same weight of the standard steel. To each
add 5 cubic centimetres of nitric acid,
sp. gr. 1'20 (free from chlorine), and when all
action is at an end, immerse the tubes i a
vessel containing water maintained at a boil-
ingtemperature. After theexpiration of from
ifteen to twenty minutes, simultaneously
withdraw the tubes, dissolving any crust
adhering to the insides by causing the hot
solution to flow over it, and cool by
immersion in a vessel containing cold water.
Procure two graduated tubes, of 50 cubic
centimetres capacity, divided into 5';th, of
equal calibre, and pour into one of them
the solution of the standard, rinsing in the
last portions with cold water,* and dilute
until the volume occupied is a power of the
carbon contained in the same. Thus, a
standard with “10 per cent. of carbon would
be diluted to a volume measuring 8 cubic
centinetres, which is the -05th power.
After dilution, thoronghly mix the solution
by closing open end of tube with thumb and
inverting a few times. The solution of the
steel being analysed is now transferred to

= —

* Throughout the determination cold watlcr is
ewmployed,

occupied by the steel under examination
taken. :

GRAPHITE, OR GRAPHITIC CARDOXN.

A more accurate method of determining
the graphitic carbon than the one described
under the estimation of Silicon, 1s as
follows :— Digest four grammes of thesample,
contained in a beaker or dish, at a gentle heat
for some considerable time with 150 cubic
centimetres of dilute hydrochloric acid, and
when the metal is nearly dissolved add
a large volume of strong hydrochloric acid,
and continue digestion. Upon complete
solntion of the metal, dilute and collect
the insoluble matter, graphite, on a tared
filter paper, which, together, with contents,
wash with hot water, dilute hydrochloric
acid, and a solution of potash to remove
the silica; lastly, wash with alcohol and
ether to remove any hydro-carbons ; remove
filter paper, ete., to the water oven, dry, and
re-welgh to determine the graphite.

A small quantity of silica is invariably
contained in the graphite obtained as above.
To determine the same, the filter paper and
contents, after weighing, contained in a
platinum crucible, are ignited at a strong
red heat for some time, and when cool the

weight of any residue determined, and
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receiving the filtrate in a porcelain dish,
throw on the precipitate with the Iast
Em*tinus, and wash filter and contents* witil
ot water containing a Llttle ammoniums
acetate. The filtrate contains the manganese,
but on account of the small quantibies
usually present in 1ron and steel, 1t 18
advisable to considerably reduce, by evapora-
tion, the volume of the same before Pro-
ceeding with the precipitation (of
| any precipitate that may come down during.
this operation is removed by ahon )
This having been done, to the cORCERESS
ted filtrate contained in a flask, WASE
quite cold, add a sufficient %ﬁ_ Ly o
bromine to cause it to acquire a dark DEGEEE
colour, and to the brominated SOMEEEE
ammonia until strongly ammoniacal, DEISESES
agitating the containing vessel upol BEEL
addition of each re-agent. This TESUSSEES
the precipitation of the manganessEs
hydrated peroxide. Heat the soluflOB=SE

i

+ Asthe complete separation of iron -?.-:*'-.'-"
nese is a difficult matter, it 15 advisable to GIEEEEEL
in the least possible quantity of dilute v
acid the basic acetate of lron PreOiEre Sy
filter, and alter dilution to recipitaté =
with ammonium, carbonate, -

ate., 85 BOLEH
recipitate collected on & filter, Weik
%]he filtrate mixed with the ﬂrﬂ[ 'Eﬁ”
m’ Em! ; '..l -tll‘ i ;‘1.1..;;:.

filtrates concentra

A :. ; i

" e AT E o
K i ; ot s et
- p P, b o ma TOREEL -
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boiling, collect the precipitate on a filter

per and well wash with hot water.
Il}‘l:hnsfer filter paper and contents to a plati-
num crucible, ignite at a strong red heat,
whereby the precipitate loses water and
is converted 1nto tri-manganic-tetra-oxide,
Mn,O,, every hundred parts of which 1s
equivalent to seventy-two of manganese,
and when cold, weigh.

Owing to tfte large bulk of 1ron through
which the manganese is diffused, and also to
the presenceof organicmatterin there-agents,
a small quantity of iron invariably remains
in solution, and 1is precipitated along with
the manganese. It 1s therefore necessary
to test the precipitate for iron. This 1s
done by dissolving it, after weighing, in a
small quantity of hydrochloric acid, with-
drawing a drop of the liquid at the end of a
glass rod, and bringing in contact with a
drop of a weak solution of ferrocyanide of
potassium, spread on a white porcelain slab,
when, if a blue coloration is formed, iron 1is
present. Should such be the case, the re-
mainder of the solution is diluted with the
water, made neutral with ammonium car-
bonate, and the iron precipitated with am-
monium acetate ; the solution then heated
to boiling, the basic acetate of iron collected
on a filter, thoroughly washed, converted by
ignition, contained in a crucible, into ferric
oxide, Fe,, O,. and weighed as such. The
weight of the ferric oxide thus obtained is
deducted from the weight of manganese
precipitate.

It 1s more satisfactory to determine the
iron colorimetrically, which 1s performed as
follows :—Prepare a nitric acid solution of
iron of such a strength that one eubie centi-
metre contains ‘0014 gramme of ferric oxide,
Fe,, O,. This may be conveniently done
by dissolving 1'004 grammes of pianoforte
wire (containing 99°70 per cent. of iron) in
nitric and diluting to one litre with water.
Dissolve the manganese precipitate to be
tested 1n a small quantity of nitric acid and
a few drops of hydrochloric acid ; transfer
the resulting solution toa Nessler's eylinder,
make up with cold water to a volume measur-
g 50 cubic centimetres, add four drops of a
dilute solution of ferro-cyanide of potassinm,
and thoronghly mix the liquids. Inanother
cylinder place one cubic centimetre of the
standard iron solution, dilute to 50 cubic
centimetres, add four drops of cyanide so-
lution, and, after mixing, compare the tint
with that of the manganese precipitate so-
lution. Should the tints of the two solu-
tions be unequal, a greater or less quantity
of the standard iron solution is taken, di-
luted, etc., until the quantity required to
produce equality is obtained.

Copper, if present, would be precipi-
tated along with manganese, and its re-
moval may be effected either previous
to the precipitation of the manganese or
from the precipitate itself. The former
method is treated on under *‘Copper.”
If the separation of the copper be effected
by _tl}e latter method, tLE manganese
precipitate, after weighing, is dissolved in
the i_ﬂﬂﬂt_[nossible quantity of dilute sul-
phuric acid, and to the resulting solution
pure metallic zine added ; a mutual ex-
change takes place, the zinc entering into
solution as sulphate, while the copper is
deposited in the metallic state. Immedi-
ately the zine has dissolved, decant off the
liquid, wash the copper thoroughly (by de-
cantation) with water, dry, and weigh.

COFFER.

Copper b%il}g, as a rule, present in such
quantities, a somewhat large quantity

of the metal must be taken for the deter-
mination.

Dissolve at least tem grammes of the
sample 1n nitro-hydrochloric acid, and sepa-
rate the silicon by the method already de-
scribed. Dilute the resulting filtrate to a
volume measuring one litre, cool the solution,
add suflicient sodium sulphite to reduce the
whole of the iron from the ferrie to the fer-
rous state,* and then heat to boiling, until
all sulphur dioxide is expelled. Through
the solution, while hot, pass a current of
sulphuretted hydrogen to saturation, close
the mouth of the containing vessel, and
allow to stand in a moderately warm place
for three or four hours. The copper is pre-
cipitated as sulphide, Cu, S ; it is collected
on a Swedish filter paper, and washed half a
dozen times with water containingsulphuret-
ted hydrogen. The filter paperis then pierced,
and the precipitate completely rinsed by
means of a fine stream of dilute nitric acid
delivered from a wash bottle into a beaker
or flask, some strong nitric acid added, and
the whole digested at a gentle heat until all
has entered into solution with, perhaps, the
exception of a little free sulphur, which is
removed after dilution of the liquid by fil-
tering. The solution is now heated to
boiling, and while at this temperature the
copper precipitated, by the addition of a
solution of caustic potash, as copper oxide,
CuO, which is collected on a filter, well-
washed with hot water until free from
alkali, ignited, and weighed. Copper oxide
contains 79'85 per cent. of copper (metallic).

-

THE WATERBURY WATCH—LONG
AND SHORT WIND.
BY A PRACTICAL HAND.

_..m_

Tnis watch, now so well known, has the
merit of cheapness. The long wind (sce
sketch) W:Ltm-{__n.n'}' 1s an excellent time-
keeper—in fact, equal to watches costing
ten times the price. The long wind has a
peculiar motion ; the whole movement turns
round 1nside the cases—the plates, wheels,
cte.—its long main spring being fixed in the
centre, and the winding whereof 1s rather
tiresome—a performance accomplished by
turning the stem within the how of wateh,
requiring 80 to 100 turns, unless yvou wind
up several times during the day. ut
this plan is now surpassed by the short
wind, thereby placing them equal to any
other. They have a good clear dial, and
a very superior style of case in nickel
silver, which wears remarkably well if used
with ordinary care ; but no case will keep
smooth if worn, as too many are, in a pocket
with small articles, keys, coins, ete. A
pocket lined with wash-leather is best—the
wateh 1s always bright, and will last years
longer. But no one can expect these cheap
watches to last like old verzes and levers
which have seen three and four genera-
tions; people now want changes different
to their forefothers.

In that case these watches will fill all
modern requirements, and they are ex-
tensively worn on both sides of the At-
lantic.

How to clean and repair them. (Though
the public are strictly enjoined on the inner
dome ‘“not to remove it by undoing the
three screws unless you are a watchmaker ” ;

*To determine whether reduction to the ferrous
condition is complete, withdraw a drop of the solu-
tion, after the expelling of the sulphur dioxide, at
the end of a glass rod, and bring in contact with a
drop of sulphocyanide of potassium, when no red
coloration will be formed should reduction be
complete.
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but still, hundreds will and do look inside,
like the lad who cut open the bellows to sce
where the wind came from.) First thing
after ti.]e amateur unscrews those screws
and raises the inner dome, out flies the
immense spring, like a large serpent, This
utterly astonishes them ; many have been
brought to me in this stage, with all tied
up in a handkerchief or sheet of paper—
they dare go no further ; and the parties
who sell them, agents in England, put
up notices, that no one is authorised to clean
or repair them, and, as a rule, will not sell
you a duplicate part or spring ; but I could
always get them.

Well, to commence : unsecrew the three
screws and lift one side of the plate gradn-
ally up until you can slip a thin picee of
steel or other article on the spring, holding
1t firmly down with your thumb ; now lift
off the dome entirely, and you will see how
the centre of spring is adjusted to a notched
stud ; turn the stem winder to see how the
ratchet works by holding the stud firmly
and hfting out the click from the ratchet
side ; you ean now let it down, which is

New Waterbury Short Wind ; J Series.

rather a tiresome process, When down,
notice particularly how the outer end of the
spring is fixed : in fact, jnst sketeh it on
a piece of paper, as you may forget, seeing
that the extreme end i1s used to act as
a stop in overwinding.  Now lift 1t out and
the centre—be very careful, or you may
snap the end which hooks on. You have
now its simple works before you; few
wheels—the long spring saves the use of
wheels. Put pressure on the main wheel,
and see the duplex escape how it works;
every other tooth goes into a dctent 1n the
staff of balance, the other tooth holding 1t
until the next is ready, and so on until
the thirty hours is complete.  Now take off
the glass front, and unscrew the serew that
holds the stem winder, and the works will
now come out. You sec the simplicity
of arrangement ; this has gained 1t ats
oreat popularity, and the few wheels are
here which you were cautioncd not to look in
at, for why? We in the trade know the
reason.

(iive every part a good study, and then
proceed to unserew, and, as in my previous
deseription of the Horizontal, take and
brush every wheel and the plates — yon
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cannot injure their plates, for they havenone;
Of course it cannot be expected ; no more
can you find jewels, so see to the pivot
holes if any are worn oval (this in time will
be the drawback to the Waterbury) ; when
all is clean and ready for fitting, examine all
the teeth of wheels to see none are bent or
grit in betwixt, clean the balance and 1ts
spring, as I previously stated (see former
cEapters), oil the pivot holes, and replace the
few wheels. You cannot possibly make a
mistake (except in the new Waterbury,
which has a going barrel same as the Ameri-
can Lever; the only difference is the escape-
ment. _

After replacing wheels, adjust the top
plate and balance, try 1t by pressure on
centre wheel if the motion is all right. The
class of long wind you can only test inside
their cases ; so re-fix the movement and pass
the centre coil of spring around the hook.
I must praise this hook, 1t 1s superior to
our English small affairs. Now replace
~cover, hold it on with your thumb to keep
spring in or it may bounce out and so
trouble you; give it a good many turns
with the stem winder, and now you will
hear it tick, for they have really a good
healthy beat. I remember the first I had ;
I wore it a week or two to try it. The first
night I wound quite two minutes, and a
cold night it was: I hung it up where
I usually kept my gold centre seconds. But
oh, what a row ! I could not slecp, nor could
my wife ; so I placed it in a drawer of the
dressing-table, but that helped the sound,
50 I got out again in the cold and thrust it
into my slipper with sock after it, and
now it was about equal to centre seconds ;
so I slept. I was told of one that they
threw out of the window in disgust ; but 1
fancy watches better than that,

Replace the three screws, spring on the
back, press on the two hands at their proper
time, for they do not turn one another.
It will require regulating, the regulator you
will see under one of the spaces around
dial ; it changes—you may find it at six or
three o'clock, ete., that is through the
. movement revolving in the cases. The short
wind is same as all watches.
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SIGN-WRITING AND LETTERING.

BY HENRY L. BENWELL.
el

Corours USED BY THE SIGN-WRITER.

I GAVE in a previous chapter a full list of
tube colours as put up by the artists’ colour-
men, but a great many of these colours are
hardly used by the sign-writer, nevertheless
he has the list for reference and guide. I
now append a short list of the colours which
are absolutely in request by the sign-writer,
and from which he can get, by mixing, a
large assortment of other tints and shades.

THE SIGN-WRITER'S PALETTE.

Raw Sienna. Gamboge,
Burnt Sienna. Yellow Lake.
Raw Umber. Green-Lake, Nos. 1, 2,

Burnt Umber, 3, 4.
Vandyke Brown., Emerald Green.
Ultramarine, Vermilion.
Prussian Blue. Indian Red.
Indigo. Venetian Red.
Yellow Chrome, Nos.| Crimson Lake.
1, 2, 3, 4. Scarlet Lake,
Yellow Ochre. Rose Madder.

Ivory Black. Flake White,
Vegotable Black. White Zinc.

There are a few other colours which are
best purchased in the dry state, in fact they
are not always found in tube colour list.
These are Chinese red, Persian red, orange
lead, and a few more, and they can fre-
quently be made good use of, and often save

the use of some of the more expensive tube
colours. It must be distinctly understood
that this list of colours 1s for lettering only,
not for painting the surface of sign-boards,
and that it refers to tube colours. Of course,
the workman can buy some of his colours
in the dry state, but those which are most
difficult to grind are always found purer
and finer when purchased in tubes, than
those procured ready ground in bulk. In
looking down the above list, the novice
must not for one moment suppose that he
need purchase a full supply to commence
with, in fact, he may only select those
most useful to his individual taste and re-
quirements, and add others as he wants
them. There are again four shades 1n
chrome yecllow and green lake respectively ;
do not purchase all, however, but start with
Nos. 1 and 3. By using discretion and
practising economy in this way, may be the
means of preventing a good few halfpence
being thrown away on plant that cannot
become of immediate use to 1ts owner.

As every workman, to be perfect, and
able to excel in good workmanship, must
not only have a thorough knowledge of his
tools, but also of the materials he manipu-
lates, I shall now give a slight analytical
description of the most common colours
amongst those I have already enumerated.
besides a few colours used for ground sur-
faces, which may be reckoned somewhat
dangerous to the permanency of our work.

Whate -Lead.—As this colour 1s one of the
most frequently used colours in all kinds of
painting, and also one of the most faulty,
1t deserves first notice here. It is made by
suspending rolls of ordinary thin sheet lead
over malt vinegar or pyroligneous acid, In
close vessels, the evaporation from the acid
being kept up by a steam bath underneath.
The lead 1s tLus reduced to a white powder
ready for being ground up with linseed o1l
into a paste. White lead improves by
keeping, and I would strongly advise sign-
writers and others who undertake particular
and delicate work, to stock it for at least
twelve months after purchase. Very pale
and old linseed oil should also be used 1n the
thinning, otherwise it will probably soon
discolour, which is its greatest fault. It 1s
however, about the best pigment we have
for preserving wood, etc., from the effects of
the weather.

Flake White is a very pure white indeed, |

and not at all likely to discolour; 1t 1s on
this account generally used as a finishing
coat over Jprevious ones of white lead.

Zine White is an oxide of zinc, but it does

not possess so much covering power as white

lead. It however retains its colour,and 1s a
very pure pigment. *“Charlton white”
manufactured by Messrs. J. B. Orr & Co.,
London, S.E., is, I believe, a species of zinc
white which has the advantage of possess-
ing as much covering power as white lead.
This paint has been used with the best
results.

Tvory-black is made from ivory turners’
dust. This is placed in a covered crucible,
and exposed to a great heat, which, after
a certain period, turns it to a beautiful
jet black. The inexperienced, like myself
1n such matters, must be cautious to see
that they are not put off with a very inferior
article when purchasing this pigment.
This inferior colour is known in the trade
as bone-black, and is made by treating bones
in a similar way to the ivory, and 1t 1s
very often sold as ivory-black by unprin-
cipled tradesman for the sake of a largely
increased profit. To make sure, therefore
of obtaining ivory-black, go to a gﬂud

The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com

house, and pay the the best price.
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Callingham, a sign-writer of many years’ =~

experience, informs us that ivory-black, the

deepest and purest of the blacks, bﬂindg 3

somewhat hard, requires very careful grin

ing, and that unless ground very fine it

will spoil our work. 1t is best ground ‘in

turpentine, and diluted for use with turpen-

tine, gold size, and a little varnish,

Tn &4

drying it will become dull, so that it should

not Ige, used unless it has afterwards to be
varnished, which will bring it back to its

original intensity. It is a difficult pigment

to manage, as, if it is thinned down too
much with turpentine it will not bind, so
that when the varnish is applied it will rub
off on to the rest of the work and spoil
the whole. Ivory-black, when purchased
unground, resembles “drops,” and is
sornetimes called “ drop-black,” but bone-
black is got up in the same way, so great
caution is required.

Vegetalble-black has now taken the place
of lamp-black. It is sold in a very light
powder and requires no grinding, beiug free
from any gritty substance. Patent driers
may be added for drying purposes, and it
may be used on work that has not afterwards
to be varnished.

Burnt Sienna 1s an earth of a very rich
transparent red-brown, and is used for
glazing over gold leaf and shading. It
works well on gold leaf when mixed with a
small quantity of ox-gall. It should be
thinned with copal varnish, not turpentine ;
and gold size may be used as a drier ; 1t
however, dries better than raw sienna, an
15 very permanent, as it is not liable to
change by the action of light and oxygen,
nor by damp and impure air.

Raw Sienna is rather an impure yellow,
but has more body than the ochres and is
also more transparent. DBy burning it
becomes deeper, and is then the burnt sienna
mentioned above. It has also the same
properties as burnt sienna.

Raw Umber is an ochre brought from
Italy ; it is a good drying colour, and does
not injure other colours with which 1t 1s
mixed. It is used in graining.

Burnt Umber is the former pigment burnt.
It is a good drier in oil, and is therefore
often used as such. It 1s very permanent,
and is sometimes used instead of Vandyke
brown.

Vandyke Brown 1s a rich deep trans-
parent brown, a colour good for glazing and
for “markings” on gold. It is a bog earth,
and not a very good drier. It i1s permanent.

Ultramarine when perfectly pure is about
the most expensive colour we have, but the
sign-writer uses generally French ultra-
marine, an inferior product, which will,
however, stand pretty fair when protected
with oils and varnish. It may be deepened
with vegetable-black, and when mixed with
white makes a pure tint.

Prussian Blue is a good working and
staining colour and a quick drier.

Indigo possesses great body, and is a good
glazing colour. It 1is not very durable, and
13 injured by impure air. _

Lemon and Orange Chrome—These pig-
ments, when of best quality, are chromates
of lead, and are very pure and brilliant;
they have good body and covering fuvi[er,
and make good tints when mixed with
white. When used in oil they must be pro-
tected by varnishing, especially if exposed

to impure air, which in time will turn them
They make the so-called gold =

black. .
colours, but must on no account be inter-
mixed with Prussian and some other blues

in making greens, as chromate of lead Iﬁ
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these pigments. The yellow chromes
ﬁv "-,ma};ie in rg:llal shades, known as Nos.
I 1,2 and 3; the No. 4 shade is the orange
g ~ chrome, a cieep rich colour. The shades are
w waried by increasing the chromate for deep
i orange, and lesseningit for the pale yellows.
These colours are injured by damp and im-
pure air, sulphur fumes and hydrogen ; but
the orange chrome 1s sald to have more
lasting qualities than its near neighbour,
orange oxide of lead. The chromes are
useful colours, but require careful and skil-
- ful handling.
. Yellow (irkre.——lq'nt a very gay colour,
; . and is best purchased in tubes, otherwise it
.~ is not thoroughly ground. It is an earth
. found in most countries, and of all shades,
~* from the warm yellow of the Oxford ochre
 to the pale straw yellow of the French earth
. —the latter often used for “old gold”
~ ghades, etc. The ochres are not liable to
. change through any chemical actions, and
. may, therefore, be considered permanent.
' (Green Lakes.—These are very useful and
* powerful colours, sold in tubes; they are
ot noted for permanency, so want well pro-
 tecting. They may also be purchased in
' bulk ready ground in oil.
' Emerald Green is, perhaps, the sign-
. writer's green, the tube colour being the
~ best to work with. It is a copper green
~ upon a terrene base, very useful for brilliant
' work. It has not much covering power,
 and is a bad drier in o1l, therefore requiring
gold size or patent driers. It is a safe pig-
ment for retaining its colour,
| Vermilion can be had as a fine dry
" powder, free from grit, and 1s a very bril-
~ liant colour in oil. The best quality only
18 permanent, and that is a sulphuret of
mercury. Chinese red, or vermilion, is of
a deep crimson tone, but with bad covering
~ power, and, unless well protected, will .soon
‘fade from the action of light and impure air.
Indvan Red.—Peroxide of iron, procured
from the iron ore mines of Bengal. It
makes pleasant tints with white, is perfectly
permanent, and possesses great body. It
Tmay also be used as a gmung colour, or as a
shade tint with vermilion. For a ground
<olour it may be mixed with turpentine, 4
parts; varnish, 1 part; when it will dry
veri;r quickly.
enetian Red.—This colour is obtained
as a native earth or as a bye product from
sulphate of iron in the manufacture of acids.
It is exceedingly cheap, but permanent,
but must be procured ready ground in oil.
It is useful as a ground colour.
. Purple Brown, although not mentioned
1n the list, is much used by sign-writers as a
ground and shading colour ; insist, however,
on_having purple brown, and not common
oxide of iron. It is rather a bad drier in
raw oll, and requires the addition of patent
driers or a little varnish. It has good
-uuvenn% powers, especlally over a slate
colour, but has little or no body.
Lakes, Crimson and Scarlet.—These are
«  brilliant transparent colours, chiefly used as
Hlﬂges. They make beautiful tints with
~ White, such as carnation, and are then, of
- . course, opaque. Strong light, however, soon
i «discolours lake, and also the tints made
- therefrom. As a protection, a finishing coat
of varnish should %& given.
. Rose Madder is a beautiful, rich, and per-
. Tnanent red, although very expensive. 1t is
** Used on the very best work, and is procured
10 the usual tubes. It is a good tint colour.
. Lhave now taken the pains to convey to
e workman some idea of the bases and
omposition of the various pigments he
P8 With. Although this has taken up
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the whole of a chapter, I feel it will be
space well occupied, as unless the workman
has a certain amount of knowledge concern-
ing the colours he uses, and their liability
to change or fade under certain conditions—
or, on the other hand, their power of per-
manency, and the destructive qualities of
some pigments towards others when coming
in contact with them—no man can hope to
execute permanent and satisfactory work.
This subject is far from exhausted here ; in
fact, a book could be written upon this
matter alone, and would prove, indeed, a
great boon to the house and general deco-
rator.

Some few years back a friend gave the
writer a copy of Field and Davidson’s
“Grammar of Colouring” (Crosby Lock-
wood & Co., 2s. 6d.), but, unfortunately,
1t has, up to now, been hardly looked at by
him, partly through pressure of work, and
partly through so much other reading
matter engaging his attention. In this
book appears to be much matter of use and
interest to the sign-writer, a very valuable
feature being some tables of pigments show-
mgf at a glance—(1) Those pigments, the
colours of which suffer ditferent degrees of
changes, by the action of light, oxygen, and
Eure air, but are little, or not at all, aflected

y shade, sulphuretted hydrogen, and foui
air ; (2) Pigments the colours of which are
little, or not at all, changed by light, oxygen,
and pure air, but are, more or less, injured
by the action of shade, sulphuretted
hydrogen, and impure air; (3) Pigments,
the colours of which suffer from all of these
causes ; and (4) Pigments whose colours do
not change from any of these actions, nor
by the action of lead or iron.

Such information as this, it need hardly
be said, is invaluable to the most simple
worker in colours, and the sign-writer should
certainly possess a copy of these interesting
tables.

+-8-4-

SOME HINTS ON WOOD-CARVING.
BY D. ADAMSON.

THE suggestive ideas for carved panels, ete.
shown by the illustrations will be welcome
to many readers of WoRk, not only among
amateurs, but among professionals who wish
to get hold of good workable designs.
These are from the clever drawings of M.
John Law, a Liverpool carver of ability,
and without entering into any long descrip-
tion of them or giving minute details of the
way to work them up, a few general remarks
may not be unappreciated by the younger
portion of our readers.

Perhaps at first sight some of those who
are not able to draw well may experience
some disappointment at not finding the
particular c{esign they would like to carve
of a suitable size for the panel they wish to
decorate. They are hardly likely to want
to reproduce it in a smaller size, though
for some dainiy piece of work In close-
grained wood there is much scope for ability,
and it must be remembered that the value
of carved work does not depend altogether
on its size. However, the well-known plan
of dividing the design to be copied into
sections by ruling lines each way, 7.e., from
top to bottom and across, and marking the
panel, or, the same thing, the paper on
which the enlarged drawing is to be made,
with an equal number of squares, but pro-
portionally larger or smaller i1s equally
applicable for reductions as for enlarge-
ments.

Necessarily the tools must be properly

1

sharpened. Without wishing to find fault
with amateurs, it cannot be denied that but
few of them keep their toolsin proper order,
even 1f they have ever had them so. Carv-
ing tools as ground and sent out from
ordinary tool-shops, or prepared for work
by cabinet-makers, etec., are seldom as they
should be. The sharpening of the edges is
almost an art by itself, as, altogether apart
from the keenness of the edge, the bevel is
of the utmost importance. One often sees
tools which, though sharp, are certainly not
fit for the carver’s use, simply because they
have been ground and sharpened on the
back only instead of being sharpened and
bevelled away from the front as well.

Then the size of the tools, both blades
and handles, supplied to amateurs is too
small. I donot now refer so much to width
across, because this must necessarily vary,
as to length. Roughly speaking, to obtain
proper command of the tool it should mea-
sure about 12 in., equally divided between
blade and handle.

Another defect with unskilful carvers is
the way in which they hold the tools when
cutting. Itisno use attempting to do good
work by holding the tool in one hand only,
whittling away the wood as though a pen-
knife were being used. The tool should be
firmly, yet freely, held with both hands,
the left on the blade and the other on the
handle. This should always be done by
those who wish to carve the wood only ; but
if their intention is to spoil the work and
test the cutting powers of the steel in their
own fingers, let them hold the panel down
with one hand, by preference in such a
position that if the tool, weakly held in the
other one slips it will go straight into the
flesh. The design—after sticking-plaster
has been used—can then be studied at
leisure without a desire to proceed more
actively towards its completion. In con-
nection with this, may I caution amateurs
against the dangerous practice many of
them have of walking about their work-
room with a tool in their hands? When
the tool is not actually in use it should be
be laid on the bench or table, and not be
carried about. With a keen edge an
accident soon happens, and, instead of, as
one sometimes sees 1n classes where carving
1s taught, one }]Jiupil, perhaps going to speak
to a fellow-worker with a tool in his hand, it
should be laid down. Carrying a carving
tool recklessly 1s almost as reprehensible as
pointing a gun at a person on the chance
that 1t 1s not loaded.

It is an oft-repeated piece of advice not
to use glass-paper, either in preparing the
wood to be carved on or for finishing the
work ; but in spite of all that has been said
acgainst 1t the temptation to smooth u
with paper seems too strong to be resisted.
I raise here no objection to the novice using
as much glass-paper as he likes, only I do
not say that it will be without serious detri-
ment, both to the tools that are used sub-
sequently, and to the work itself. Spoil
the edges by using paper while the work
proceeds, and spoil the work by papering it
up after the tools are put away. It is use-
less to protest against glass-paper any more
than 1t is to urge the necessity of keeping
the tools sharp, so I don’t attempt to do so
just now, but I state what the consequences
will be.

That tools should be learned by beginners
is perhaps such an axiomatic bit of advice
that it may be considered unnecessary.
Instances are not wanting, however, that
novices sometimes do aspire to carve with-
out knowing anything more about the
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names and seape of the varions
tools than that one of them has
a red bit of cotton tied round it,
and that when they want to
make a certain cut they mmst
use the other with the white
thread : such pupils don't advance
muech, unless  gifted with an
amount of ability which their bad
memories secm to deny.  Some
people seem to find an msur-
mountable ditficulty in distin-
cuishing between a chisel and a
conge, as gcreat as that which
some—females  chiefly, such as
charwomen and domesties—have
in knowing that the uses ol @
chisel and a serewdriver are not
identical. Well, in case any wonld-
be carver readinge this does not
know his tools let him learn
them. It may take some time ;
still, the thing is to be done—
with perseverunce. As a young
sky pilot was told lately when
he asked if carving could not he
learned withont knowing thetools
first : It can’t be done, and there
is no artificial aid to memory.”

[ have tonched on a fewof the
difficulties, absurd and common-
place as they may be, which
sometimes occur, and in conclu-
siomy may remind all that wood-
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Figs. 1 and 2.-—Corners, for Wood-Carving.

—

carving is an art in which, though .
the rudiments may he imparted,
rrﬂficiem'y can only be acquired
v practice.

Although given ostensibly as
desiens for the carver's use, there.
1s no reason why the repoussé
worker should not avail himself
of them, if not in their entirety
at least by taking them as mo-
tives.  Fig. 9, if nicely carried
out, would make a panel equally
as charmine 1in hammered brass
as 1 wood, and the same may be
smd of Fig. 7. In case the use
of these or other designs as mo-
tives for other patterns, or, per-
haps, shapes and sizes, has not
been understood, this last-named
(Fig. 7) affords an excellent 1llns-
tration of what 1s meant.  Let us
assume that a drawer front, say
one of much greater length in
proportion to its hreadth than that
<hown. All we have to do 1s to
clongate the pattern, or perhaps
repeat it twice withont showing
any break between the two, and
we at onee have what at first
siehit wonld appear to the casual
olerver tn he a new desien, but
which after all is merely the
orizinal design treated to meet
the exigencies ol the case.

Figs. 3, & 5, and

6.— Borders and

Edgesin Carved i
Work.
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Fig. 8. —Narrow Panel Fig. 9.—Panel in Wood-Carving :

?lg’. 7. —Panel in Wood Carving : Ornamental.
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MILNES' NEW SELF-ACTING SLIDE
ND SCREW-CUTTING LATHE FOR

FOOT POWER.
BY AN ENGINEER.

Mz, H. MILNES, of Ingleby Works, Brown
Royd, Bradford, has been making lathes for
about thirty years; he makes for use In
engineers’ workshops a very sound and
serviceable tool, which, for the 5-in. centres
size, is £4 lower In price, and which he
ealls Class B. The lathe herewith 1llus-

trated is the 5-in. lathe of Class A : it has |

extra care bestowed upon 1t, and appears
well worth the £28 charged. The maker’s
description of his new * Self-Acting Shide.
and Screw-Cutting Lathe, to be Worked by
Foot-Power,” is as follows :—
Strong bed fitted with re-
movable gap piece, and

and run easily. The leading and other
serews are made of steel, and cut to Whit-
worth’s standard : the sliding parts are got
up to true surfaces with the scraping tool ;
the teeth of the wheels are cut by machine
from the solid, and work smoothly, quietly

and without tremor ; the mandrel bearings |

being of hardened stecl and carefully fitted,
the friction is reduced to a minimum, whilst
the durability and retention of accuracy 1s
much increased.”

The following apparatus can be added 1f
desired :—QOverhead for ornamental turning,
£5 ; division plate and spring stop, £1 2s;

worm-wheel and tangent serew, with micro- |
| with the back-gear.

meter head and index, £3 5s.: hollow

mandrel, 14s.:

£1 2s.; loose head centre, made to move

mounted on strong iron stan-
dards ; double - geared head-
stock with eccentric motion
to back-gear; steel mandrel
of warranted accuracy, with
adjustible Aardened conical
bearings running in Akardered
steel bushes; driver chuck,
face plate, and cone centres ;
eylinder poppit - head with
steel screw and accurately
fitted spindle; strong self-
acting sliding saddle with re-
cessed cross-slide ; hand sur-
facing motion, and quick re-
- turn by rack and pinion ; com-
pound  slide - rest graduated
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cone plate or boring collar, |

it. The reversing motion 1is so constructed
that the largest change-wheel can be put
upon the mandrel as required for cutting
spirals of quick pitch ; a spiral of one turn
in six inches ean be cut, and a screw as fine
asninety-gix threads per inch. The 5-n. lathe
with extras is shown at Fig. 1 ; it hasa cone
pulley with five grooves or rises in 1it, there
being five grooves to match them on the
fly-wheel ; there is another groove in the
fly-wheel turned in a ring, which gives a
still slower speed, for this, a separate band

' is required, which runs to the largest speed

on the cone pulley ; so that there are alto-
cether six speeds without and six speeds
The twelve speed
ratios obtained are, from largest groove on
wheel to smallest on pulley :—

Fig. 3. — Apparatus for Quick
Withdrawal and for Regu-
lating Depth of Feed.

{1 revolution )

1st, " of crank Jm 8 of pulley.
nd, Gk
Jrd, in P
ith, - |
sth, i " w3
Lith, L - g o

If the back gear be thrown
in, the speeds are :—

(1 revolution)

1st, 1 of crank | to 1 of pulley.
2nd, 13 w9 " '

ard, 1: » o o e "
ith, 2 v ' 34 v o
':-!LII‘I E} i Lk | L
E[ll, lﬁ' L e Lh ] T®

Thus the fastest speed gives
eight turns of the mandrel for
one revolution of the crank,
suitable for small work 1n
wood ; whilst the slowest re-

quires five treads to make the

mandrel turn once. Great care

Holding Slide Rest in Vertical
Position.

for turning taper or conmical work to any
desired angle ; Willis’ universal tool-holder ;

' sideways for turning long tapers, £1 15s. ;

steel leading screw, full length of bed;

full set of twenty-two machine-cut change
wheels ; calculated table of pitches for
screw-cutting ; reversing motion for cut-
ting right and left hand threads ; speed
cone for gut band ; strong turned crank-

|

quick withdraw motion (to withdraw tool in
screw-cutting before running it back for
another cut), with improved feed regulator,
£1 12s. 6d. ; angular and swivelling bracket
for mounting top slide of rest vertically, £1.

Having been a customer of Mr. Milnes,
the present writer feels pleasure in testifying

shaft running on anti-friction centres of | to the honesty of his work and the straight-

hardened steel ; chain and roller treadle
motion and heavy turned driving wheel ;
hand rest with eccentric fastener and two
top rests ; travelling back stay ; foot-board ;
~ driving band ; and all the necessary spanners.
The lathe can be used for cutting long
Epirals; its approximate weight is 8 cwt.

" These lathes are well proportioned and
highly finished, and have been carefully
designed and speeded especially for the use
of scientific instrument malkers, opticians,
electricians, and any light engineering
- business where accuracy and delicacy is
. required ; their parts are carefully balanced,

forward way in which he conducts his busi-
ness. One cannot expect to get the polish
and high finish of the most expensive work

' at such a low figure, yet these lathes will do |

good and accurate work, turning and boring
parallel and surfacing flat. The moving
headstock fits well between the shears, and
the cylinder fits into its place so closely that

it is scarcely necessary to clamp it with the !

pinching screw. The necks of the mandrel,
after being hardened, are ground on dead

| centres by a revolving lap, the thread of

screw on mandrel nose is cut by a revolving

cutter, and a 2-in. hole can be bored through
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Fié‘. 1.—Milnes' Self-Acting Slide and Screw-Cutting Lathe for Foot Power.

is taken to ensure easy run-
ning. The overhead motion
adopted is similar to that

" made by Mr. Evans, and is far superior to

i

the form Mr. Milnes formerly made, with
the single tension pulley underneath the
drum.

The bracket for mounting the top slide of
the rest in a vertical position 1s a very
useful addition ; it is shown at Fig. 2. The
upper part of the slide-rest having been
taken off at the quadrant, it is bolted upon
the vertical face of the bracket ; the two
are then placed upon the lower part of the
slide-rest, so that the lower flange of the
bracket is fixed where the quadrant flange
of the rest was. The upperslide of the rest
will now be vertical, and can be swivelled
round to any angle in a vertical plane;
whilst the bottom flange allows of its being
swivelled round in a horizontal plane. Thus
mounted, the slide-rest may hold a strong
driller taking a slot drill, and drill out the
slots in a face-plate, etc. Or, with the
bracket turned round to a position parallel
with the face-plate, it will hold the driller
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pointingacross the lathe-bed, so that a round-
edged milling cutter can be brought down
upon a tap or rhymer (fixed between the
centres) which it was required to flute ; by
swivelling round the bottom plate, the
cutter might be placed at an angle as for
fluting a twist-drill, the feed being given by
the lead screw as in screw-cutting. A frame
for holding cutters for the teeth of wheels
could also be clamped to the slide-rest while
in a vertical position, which could then be
adjusted for height, or slewed round for
bevil or skew gearing. -

The quick-withdrawal is the last addition
to be noticed. This is wuseful for two

oses. First, it enables the workman to
set 1n his tool by a known quantity, measured
in hundredths of an inch. Second, it enables
‘him when serew-cutting, either outside or
inside threads, to withdraw his tool before
running it back for another cut, with the
certainty of being able to restore 1t to
exactly the same position. The old and
clumsy way of making chalk marks on the
boss of the screw or handle only admits of
an approximation, and the wonder 1s 1t
prevailed so long. Iig. 3 gives an idea of
the arrangement as made by Mr. Milnes.
On the front of the saddle 1s bolted a gun-
metal casting a, a, which forms the founda-
tion of the apparatus, and in the boss in
the centre of this casting is cut a quick
pitched screw thread ; b b bisa crank handle,
on the long boss of which is cut a screw to
fit into this boss ; these parts are so arranged
that when this screw comes home up to the
shoulder, a little half sphere carried by the
spring ¢ drops into a recess sunk 1in &, and
so holds it from accidental displacement;
]vjet not so firmly but that it can be raised
y a moderate pressure of the hand. The
traverse screw, f, passes through the boss of
b, which forms the collar in which 1t works ;
endlong motion i1s prevented by a solid
collar on fin one direction ; and by the nut
% in the other. The wheel ¢ goes on to £ and
turns with it, being secured by nut 4 ; this
wheel has thirty notches cut in it, into
which takes a tooth or spring g. The pitch
of screw f 18 ;;5th of an inch, so that if
spring g be released, screw f can be moved
by the handle on ¢ ; one turn equals y5th-in. ;
one notch equals 335ths of an inch, ete. To
withdraw the tool in screw-cutting, so as to
clear the thread before running back for
another cut, lift the lever b b by means of
its handle, and throw it over to the left till
it rests on the pillar e ; rack the saddle back
to the beginning of the thread you are cut-
ting, then restore & b to its first position, so
that spring d snaps intoits place ; withdraw
spring d, and pass two or three notches to
give the depth of the next cut. For inside
threads, the arm d d would rest on the pillar
e while the cutting is done, and would be
thrown over to the right to withdraw the
tool from its cut. Perhaps it might be
hr:]ttul' to have a spring like d on each
side.

With regard to the hollow mandrel, as
some may not understand its value, it
may be well to explain that when short
articles, such as screws, are being turned
from the end of arod of iron orsteel, if there
15 a hollow mandrel having a hole bored
through it large enough to take the rod, it
can be passed in through the chuck and lie
in the hollow mandrel whilst only enough
for one screw projects from the jaws of the
chuck ; when one screw is finished and cut
off, the rod is simply pulled a little further
out and grasped again, thus saving the
wasted ends which result when the bar has
to be cut into short pieces.

OUR GUIDE TO GOOD THINGS.

A

®_* Palentees, manwfacturers, and dealers generally are re-
quested to send prospectuses, bills, ete., of their speciali-
fies in tools, machinery, and workshop appliances to the
Editor of WoRk Jfor notice in ** Our Guide to Good
Things.” It is desirable that specimens should be sent
Jor examination and testing in all cases when this can be
done withoul inconvenience, Specimens thus received
will be returned at the enrliest opportunity. It must be
understood that everything which is noticed, 18 noliced
on ifs merils only, und that, as it is in the power of any
one who has a useful article for sale to oltain mention of
it in this department of Wonk without charge, the
notices given partule in no wuy of the nature of adver-
tisements.

109.—StaNLEY's “Opp Joms.”

StaxLey’s “Odd Jobs,” as the curious-looking
appliance shown i1n Iig. 1 1s called, ’s about as
useful a multum-in-parvo combination tool as a
workman can find to add to the tools that he
usually carries in his baskct when he i1s sent for
to do repairs of a general character in a house,
or to the furniture that is found thercin. If it be
asked—what can be done with it, it may be
pointed out that, when used in combination with
a carpenter’s rule,
it embraces in it-
self no less than
ten different tools
which are con-
stantly in use
day by day and
day after day
—from Monday
morning till noon-
day on Saturday
—Iin every town
in the TUnited
Kingdom, 1inas-
much as it sup-
plies in itself a
try square, a mitre
square, a I squure,
a marking gauge,
a mortise gauge,
a depth gauge, a
mitre level, a
spirit level and
plumb, beam com,
passes, and an in-
side square for
muking boxes and
frames, thus per-
forming the func-
tions of ten dif-
ferent tools, as it
has been already

“0dd Jobs" Combina-
tion Tool.

Fig. 1.—Stanley’s Useful

formed as to resemble a gable roof, the two sides
forming a right angle; thus, when a picce of
wood is laid on one or other of the sides, a right-
hand or left-hand mitre can be marked on the
wood, the tool, and rule, thus together forming
a mitre square. The pointed stecl rod on the
richt hand is a scratch awl. It is converted
into a marking gauge by seiting the point or
peneil at any required distance from the square
end of the stock. A mortise gauge alse is ob-
tained by putting an additional point or pencil
in one of the ancles on either side of the circular
joints at the head of the rule. Thus, by moving
the whole along the edge of the wood on which
the square end of the stock rests in the illustra-
tion, two parallel lines are traced on its surface
by the points, as shown. A graduated depth
gauge is furnished by extending the rule down-
wards from the square end of the stock. It will
be noticed that there is a steel point projecling
from the face of the apphiance at the mitred end,
this forms a centre from which a circle can be
described as with a beam compass ranging from
14 to 13 inches in diameter. The steel rod in
question 18 shown
on the right of the
tool. When a
small circle 18 re-
quired, this steel
rod should be re-
versed and in-
gerted in the arm
bored for its re-
ception the reverse
way to that 1n
which 1t is shown
in the engraving;
this brnngs the
point or pencil
nearer the centre-
point. A circle
ranging from 13
to 25 inches in
diameter cun be
struck 1f the rule
alone 1s used as
radius with a pen-
cil in the angle at
its head. This ex-
plains its use as a
beam compass. Its
utility as a spirit
level and plumb,
and as an inside
square, 18 too
obvious to require
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said. The form
and appearance of

explunation. A
trial with the tool

the appliance will
be gathered from

is the best way to
j udgeof its merits.

Fig. 2.—Whitehouse’'s Patent Unbreakable Bits.

the illustration, so thereis no occasion to make | 110.—Wurtenouse’'s Patext “ UNBREAKABLE ”

any remarks on these points here, beyond saying
that it is nickel-plated, and as, when thus finished
and furnished with a level, as in Fig. 1, is sold
in America for 75 cents, so its value on this side
of the Atlantic may be set down as being from
3s. to 4s., giving a margin for cost of freight
and other charges on its passage from West to
East. Its exact price, however, may be ascer-
tained by sending a postcard to Mr. H. A.
Hobday (late Hobday and Tovey), Tool Mer-
chant, Cutter, and Hardware Factor, 46, High
Street, Chatham, whose house has long been
famous as an emporium of tools and appliances
for the building trades of all kinds, good and
cheap.

To return to the *“Odd Jobs,” the mode of
attachment to a carpenter’s rule will be seen
from the illustration, the rule working in a
broad groove formed in the back ifor its recep-
tion, and in the position shown it will be found
to do duty as a try square or as a T square,
with a long or short tongue, as may be re-
quired. It will be noticed that the top 1s so
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These bits, which are also supplied by Mr.
Hobday, of Chatham, are considered by Ameri-
can workmen to be ‘‘a perfect tool,” and by
English ironmongers to be ‘the bit of the
future.” It is said that one “unbreakable™
will wear out several of the ordinary bits. The
superiority to the latter in point of construction
may be seen from Fig. 2, and a trial will soon
convince the most sceptical of their value. They
will start and finish clear, bore straighter, last
longer, are much stronger, and are the only
twist bits with which a hole can be enlarged.
They are well adapted for boring felloes, and
are invaluable for deep boring, as, by giving
about two back turns to loosen the screw, they
draw out the cut wood, thus saving much time
in re-starting, They are made in ten sizes vary-
ing from 1 in. to 1} in.in diameter, ranging
in price from 1s. 6d. for the first four sizes to
2s. 10d. for the largest size. If sent by post, an
extra charge of 3d. is made. The set of tea com-
plete is supplied for 18s. Trr Eprrox.
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- Wl RRESPONDENTS.—In umwerir_tg any of
v !i. FmeE:u submitted to Correspondents,” or in re-

Parts of a Lathe.—P. C. (Bedfordshire) writes
in reply to S. G. D. (London), see page 508 :—"1
should like to know if fly wheel of lathe by S. G. D.
is wood or iron, and if the axle is tixed to bench,
and also if it i3 necessary to provide brass or any
bearings for mandrel to run inl?”

Swaging Square Iron into Round.—J. C,
(West Bromwich).—The art of swaging consists in
heating only that portion of the iron which requires
to be swaged, and in first roughing to approximate
shape with the hammer, and then finishing off
between the top and bottom swages., In swaging

. the red i ' Shon. " writers Straightening Bird-Cage Wire.—GIive & TAgg | by steam the shape would be first roughed out
;:.'. ferring to nnyﬁiﬂﬂi:h‘;; ";ﬁ Tlmcr asd pﬂﬂgj&rmmm writes :—'* Reading through your editorinl on the | under the steam hammer, after which the swage
ed mw 5 in which the subject under consideration above in WORK, in ‘Shop’ No. 27, page 429, put me tools would be put under the hammer.--J.
i fmﬂn,nndtﬂyiﬂ the heading of the paragraph to | 1D mmduuf a simplo ﬁunlkusﬂgl in America, but | Blackening Zinc and Steel,—W. . M.
a3y . which reference is made, and the initials and place of | Apparently not generally known here; and if my (Acerington).—Japanning is one mode of blacking
& - or the nom-de-plume, of the writer by whom | VEry crude sketeh (I cannot draw) is deemed sufli- which, if done at the right temperature, is very
E‘i. Wmmf'iﬂn has been asked or to whom a reply has | ciently clear, the following is a description and its permanent, but it is not a stain. You m:ay stain
been already given. Answers cannot be given to ques- | USe:—AA 18 cast from a wood pattern, in which [ stecl black by getting it hot in the flame of a Bunsen
{6 which do not bear on subjects that fairly come E"h IJUHEF.. and cc, shaft ends, are concluded. | burner and then dipping it in oil. I do not know of
: tions rough each end of shaft a }-inch hole is bored, | any method of staining zine and should therefore

3 within the scope of the Magazine. which serves as centres which

1.—LETTERS FROM CORRESPONDENTS.

Oxyhydrogen Blowpipe,—OXYGEN writes in
ly to T. W. B. (Barasiey), page 174:—" I note

to the present no reply has appeared in
%ﬂ:pm the H.hglfﬂ query. No doubt T'. W. B. has
now obtained the information he required else-
w But allow me, for the benefit of other
readers of WORK whom it may interest, to say a
few words on the subject of the oxyhydrogen
blowpipe. As_to the arrangement illustrated on
page 174, I may simply say I should not care to be
here near it when tried. T. W. B. appears to
:ﬁrdly aware of the dangerously explosive mix-
ture he would get in the small chamber B. An
oxyhy en blowpipe to be safe must not admit of
any possible mixture of the gases before they reach
the nozzle. Bad accidents have occurred through
the explosion of such a mixture as T. W. B. would
get. Readers of WoRrK can hardly improve on the
oxyhydrogen blowpipe manufactured by Fletcher,
of Warrington, and I do not think it would be
possible forany one to make onefor double Fletcher's
ces. An oxyhydrogen hlnw‘};}pe i3 a far more
elicate instrument than T. . B. appears to
imagine. It will melt all metals, even platinum,
and easily fuses silica, and such like almost in-
fusible substances. Mo use one satisfactorily, the
oxyhydrogen must be compressed in cylinders, as
the pressure obtained with the old-fushioned gas
bag, etc., is not sufficient. When using the blow-
pe, first turn on the hydrogen gas (coal gas does
equally well) and light it. Then very carefully
turn on the oxygen, taking care not to turn on too
much, or whatever is being heated will immedi-
ﬂelﬁ catch fire, particularly if iron or brass. When
heating metal the hlaniéJe should not be allowed
to hiss, The smallest of Fletcher's oxyhydrogen
blowpipes can make a piece of thick tool steel white-
hot in a few minutes, and—if properly used—on
¢ooling the metal will not be nearly so much burnt
as if it had been heated in a forge. Should too
much oxygen happen to be turned on, there would
immediately be a verf' fine pyrotechnic display, the
ltaﬂlheini on fire. I have seen holes an inch in
diameter burnt in _quarter-inch steel plate in two
minutes, a splendid tool for burglars. From this it
will be seen that an oxyhydrogen hluwpipu is much
different in use to an ordinary blowpipe.’

Powerful Rip Saw.—ARTIST IN WooD writes
in reply to (Highbury, N.), page 411:—* The rod at
the corner of the machine 1s part of the treadle,
and is made firm to the cross rocking bar. The

end of this rod moves backward and forward
when the machine is In motion. The b rod (for cut
866 page 348) moves with it and so moves the fly
wheel. The treadleis down as shown in the sketch.
I use this form of treadle for very heavy work that
i8a high speed machine. TIf you want the saw to
cut 4-inch deal make the bench low and wide from
back to front, so as to give more rise and fall to the
treadle. The handle on ¢ wheel should be fixed
din. over the edge of the wheel in such a way that
will clear the crank pin to give more leverage.
The treadle should be made very strong.

~ Rubbing Down Oilstones.—A. G. (Newcastle-
on-Tyne) writes :—*“ In your issue of October 19th,
No. 31, on page 490, W, G. has anarticle on * Rubbing
Down Oilstones.’ I think you will agree with me

. that it takes a lot of preparing, etc., although it

I_Ilﬁ be very good in its effect, but I have a method
chIlearnt in dear old Norwich some years ago,
Which is this :— Get a piece of P. K. P. glass (which

+ Isrough on one side) about 12 in. or 1f in. square,

h can be got for the asking, then stick 4 nails
e bench, 2 on either side, which will hold the
while you rub the stone across it, and in five
ou can rub the hardest stone perfectly
Vel and true. One piece of glass will last for
. Ear Drums,—DEAFNESS (Pallasgrean) writes -
. a.nIv of tho readers of WorKk have used or are
Nicholson’s Patent Ear Drums, would they
Sy 10 your valuable paper Work if they are a
siccess, and if there is any danger in using them ?
slave read so many cautions against putting any-
Ming into the ear that, although I much want a
ttl?:mdﬂfﬂmil %ﬁr to use them, although

on han ey are very cxpensive—
& 118, 6d. for gold-plated ones.” e

® Thread Fret Saws,— Messrs. Moscle
_ 323, High Holborn, W.C., write, for thg
iormation of all who have been making inquiries
¥pecting them, that they now have them on sale.
._ M?ua? méegn and p{licashmust bafmutlcil of
JEI'E ey n, as they have not 1
8 with these particulars, d arnished
_- 8 Fixing.,—A. B. C. writes:—*“0On
86 025 (November 2nd), column 3, eleventh line
@ top, ‘stock’ should be *clock.’”

upon to truly
turn up ends, so as to run smoothly in hardwood

standards, pp are five hard wood round pegs to

Wire Straightener,

fit their respective holes in frame. KK are small
screws to tighten on to pegs. Through eentres of
egs a y-in. hole is bored ifor wire, w, to pass.
"or working, you| commence by threading your
wire through the left hand or pulley end of shaft,
and on through pegs and right end of shaft (I con-
clude you have mounted machine in its standards).
Gently tap the second, third, and fourth pegs, out of
line, opposite directions, and tighten small screws
down on pegs to keep in place. Set frame re-
volving by strap on pulley, whilst you steadily
draw with pliers, the wire through pegs. No
matter how crooked or kinky wire was previously
it comes out perfectly straight. You can use any
wire, or thickness, up to %% inch, I have not tried
thicker. I like WoRK very much, and send this
on the chance of being useful to others, as I like to
give and take.”

Sheet Metal Working. — RopNEY (Newport,
Isle of Wight) writes :—* 1 have carefully read
WoRK, and find it just what is wanted in these
go-ahead times. I have derived a deal of knowledge
Im years gone by from Cassell’s * Working Man's
Friend and Family Instructor.” I consider this
quite a boon to the rising generation. Having
worked in the sheet metal line myself, I was pleased
with the drawings, etc., of various soldering irons
in No. 17. We did not learn geometry. In handling
our soldering irons we nsed to get out a small brass

late, thus—with a square hole to fit the shank, and

t this down on the ferrule and rivet, with burr at

the bottoin. This, of course, being larger than the

T

e

Flg. 1.—Ferrule.

ferrule, secured it, Another way is to nail on the
wooden handle before you drive on the ferrule a tin
band, say, 4 in. longer than ferrule. After drivingon
ferrule rivet over on top end the % in. of tin, and
that will secure tho ferrule. I sece in No. 20 St.
Mungo (what's in a name 1) wishes for a hook that
deals exhaustively with sheet metal. The best I
know of can be obtained from Mr. IR. H. Warn, 54,
Marquis Road, Camden Square, N.W. This wasthe
address where I obtained mine some twenty years

ago. I may Euiy the price of book is 10s, 6id. (thirty-
%rvu plates). wish you success in this useful
ORK."

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Tempering Steel.—J. T. (Manchester).—To take
the temnper out of steel, heat it to a low red, and
allow it to cool gradually in air. To re-temper it
again, heat to a low red, and quench in water : then
if the article is small, raise the temperature on a
bar of hot iron until it is of the shade ol colour
required, and quench in water or oil or otherspecial
hardening mixture,—J.
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japan it.—J,

Oiling Parts of Watch.—E. B. (Dartmouth).—
You are rather mixed about the watch, as there is
no lever eylinder watch. Each is a separate escape-
ment, the lever having an extra piece between the
escape wheel and the staff in the cylinder watch.
The escape wheel works directly in and on the part
on which the balance is fitted. ‘I'he scape wheel,
too, is different, being of steel, and having the teeth
raised on little stalks, so to speak, the lever scape
wheel being nearly always of brass, and havin
radial teeth, or nearly so. But now as to oiling. Qi
all pivots, including the barrel, where the barrel
works round on the arbor (not where the arbor
comes through the plate if a three-quarter plate):
likewise the escape wheel teeth whether lever or
cylinder (but not the ruby pin if a lever). Keep the
huirspring and pins between which it beats per-
fectly free from oil, or you cannot regulate it. Do
not oil the other wheel teeth nor the pinions, and
above all do not give too much, especially to the
balance stalf or cylinder pivots, or to the scape
tecth, and use rood oil. If you use too much, and
1t 1s bad, it will run all over the place and away
from the pivots, and then that is as bad as giving
none, and if bad it will turn like glue and stick the
wheels up that way. Use Ezra Kelley's watch oil.
That 1 find to be best.—A. B. C.

Crests, Monograms, etc., Book for,—R. M, E.
(Sunderland).—1 do not know of any book in which
is combined erests, monograms, coats of arms, and
decorative horder work, but I should recommend
you to get Fairbairn's ** Crests,” published at 50s. :
also either Renoir's or Lillie's * Monograms,” sold
at 93, 6d. and 6s. respectively, by Rimell of 91,
Oxford Street, W., where you can obtain Fairbairn’s
“Uresta™ for 30s. HBooks containing decorative
borders are also to be had there. 1 advise you to
iry Burke's * Peerage.” to be obtained secondhand
at about 123, or some work on * Heraldry,” for
coals of arms, ete. The best book I know of on
water colours is Green's, published by Rowney
& Co,, Piceadilly, W., at 38, in one volume (cloth) or
in three separate volumes at 1s. each. Noble's is
anolher good book at 1s. by the same publishers.

Anodes of Aluminium Nickel.—J. J. P.
(Malton).—If you will communicate with the Sccre-
tary of the Aluminium Company, Limited, 115,
Cannon Street, E.C., he may be able to give you
some information rEHFecting this alloy, and where
it can be obtained. If you fail to get it there, try
Messrs. Henry Wiggins & Co., Metal Reflners,
Birmingham.—G. E. 1.

Galvanic Battery and Coll.—F. D. (London,
E.(.).—I'his subject shall receive my attention in
an article or two at an early date.—G. E. B.

Garden Hammock.—BoN FiLs (King's Norton).
—An illustrated paper givinfz full instructions on
making netted hammocks will be forthcoming when
mu}m Iﬂﬂ.ﬂ be found in WoRK for its publication.
. K. B.

Scale for Stops for Chamber Organ.--J. C.

(Lecds).—The following would be a fair scale for
the stops you mention suitable for a chamber

organ :—
C C. Tenor C. Middle C.
Open diapason 4% inch. 2% inch. 1; in,
I'rincipal 2§ inch., 11 inch. § in.
Octave couplers, ete., will be fully desecribed in
wpers on organ building when they appear. —
M. .

Model Yacht Construction.—SPINAKER.—Itis
not possible to commence instructions on this sub-
ject yet awhile, but you may rely upon it that when
the matter is taken in hand, it will be dealt with in
a sufliciently comprehensive manner to embrace
the three specialties of construction—hull, rig, and
classilication.

Wire for Coil —Coarn, MiNeE.—The sample of
wire sentis No. 23 B. W. G., equalto 017 in decimal
wire gauge, Two layers of this, if covered with
silk, would do for the primary wire of your small
coil, and you might then fill up with about 4 ounces
of No. 383 B. W. G. silk-covered copper wire. You
will not be able to get a very powerful coil on a
bobbin only 3} inches in length. The best results
from this size will probably be obtained by using a
i inch core of soft iron wires, Use No. 20 size,
straighten them, make up into a compact bundle
tied around with string, soak in melted paraffin,
cool the bundle, then unwrap the string. For
primary, use No. 20 B. W. G. silk-covered copper
wire in two layers, For secondary, use from 4 to 6
ounces of No. 36 B. W. G. silk-covered copper wire
wound on as a reel of cotton is wound. Insulate
each layer with foreign Eost ﬁ::pﬂr soaked in melted
paraflin. The prices of the wires are as follows :(—for
silk-covered copper wire, No. 20, 58. per lb.; No.
36, 1s. per oz. ; No. 38, 18, 4d. per oz.—G. E. B,
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[Work—December 14, 1880, :

Indiarubber Stamps.—W. A. W. (Redditch).—
You will have seen that a paEer on Rubber Stamp
making by a contributor has been given in No. 38
of WoRk.

Pill Boxes—their Prices.—INVENTOR. —Write
to Messrs. Maw & Co., Druggists’ Sundrymen,
Aldersgate Street, London, E.C., stating your re-
quirements, and they will furnish yon with prices
of boxes in cardboard or in wood. You need not be
at all afraid thatany reader of WoRrK will think yoa
are going to set up as a druggist because you want
some pill boxes. You have not given mc¢ your
name and I have not named the town in which you
live, as you may sce.

Process Blocks.—P. McL. (Glasgow).—You will
find the method of making process blocks described
in * Modern Methods of lllustrating Books "™ (The
Book Lover's Library), published by Eliot Stock,
62, Paternoster llow, London, K.C.

Book, Stationery, and Faucy Goods Busi-
ness.—CoONSTANT READER.—I regret 1 cannot help
you personally or through readers of WOoORK in the
direction indicated.

Plaster Casts from Nature.—OMEGA.—This
subject will, I trust, be taken up and effectively
dealt with in Vol. IL,

Brass Finishing and Relacquering.—PADDY.
—I am glad to learn that WoRK 1s so useful to you.
The subject you mention will be taken up as soon as
opportunity offers. Meanwhile, any question you
wish to ask ip relation to it shall be answered.

Property Repairing Company.—I1ANGOON.—
I am afraid that neither I nor any of my staif can
tell you where to obtain the prospectus of any com-
pany so namecd. The only property repairing com-
panies that I know are building firmms.

Lubricating 0il for Bicyecle.—F. F. M. (Edin-
burgh).—Yes, ncatsfoot oll is ruther thick, and not
so suitable for your purpose as sperm. 7To get rid
of the sediment you had better try straining or
pouring off the clear portion after prolonged ex-
posure to sunlight, for the purification of oil by the
ordinary commercial process is beyond an amateur’s
capability, but surely in such a place as Edinburgh
there can be noinducement to prepare your own oil.
You will be able to buy it quite as cheaply and far
more satisfactorily than you can by refining a small
quantity., Were youlivingin an out-of-the-way dis-
trict I could understand you wishing to try vour
skill as an oil retiner, but for an inhabitant of
* Auld Reekie ™ to do so seems as if the old proverb
“Time is money " had lost its force. With recard
to your remarks on phot ography 1 think if yon will
turn to the back numbers of WoRK you will find
that you have no occasion to wait either patiently
or otherwise for the subject to receive attention.
Many important papers connceted with it have
appeared already. More will be given in due
course, meanwhile as you confess to beinge ** photo-
graphiec mad " I can Lhiardly wonder at your wanting
them quickly, but ** bide a wee ma frien'” Eventhe
meenister ye Ken canna cram a' his sairmon into a
wee bittie talk but maun just tak it in three pairts,
or aiblins wi' mony subdivisions an' we feel con-
strainit to dae the same wi' phittograffy, which ve
will allow is a subject which natterally divides itself,
not only into three, but into a muckle number o'
heads, sae monyin fac' thatilkaithersubject wad hae
to be pit aside for lang years to come were it to be
“treated exbaustively " the noo. Ayeecho as,many
suggestions as you like—we allow you.—1. A.

Paint for Blackboards.—\W. T. (Padham).—
Although I am not certain of the precise nature and
component parts of the mixture used for blacking
the boards by the manufacturers of school re-
quisites, I have used the following kind of paint,
and it has answered perfectly. Procure ivory drop
black, ground in turpentine (retail, about 1s. perlb.),
dilute this with japanner’s gold size, or copal
varnish—preferably the former—and a little turps.
Being already ground in turps, you will find the
black will not require a large quantity of gold size
to reduce it to proper working consistency, which
18 that of a thin, watery paint, If you prepare the
boards from the white wood, give them one good
coat glue size, then afterwards two coats of oily,
dark, lead-colour paint, or common black, and
finish with one or two coats of the drop black as
above ; spread it quickly and don't let more than
21 hours intervene between the oily ground and the
flat, lustreless black. At schools they usually
freshen up the boards with writing ink and a cloth,
but I have used the black above described for
music boards, which had afterwards to be lined
out into the live-bar staves, They have, therefore.
not been touched or sorubbed up, and as the boards
I did have been in use for years, I can recommend
the above process and mixture as quite reliable,
and such nas one professicnal worker can offer to
another. Ifyou can't get drop black, use ordinary
lamp-black, well mixing it first with gold size—
Japanner’s, mind !—and then thinning down with
turps.—F.P.

French Polishin

in Lathe.—LEo.— e
able cause of the ri E0.—The prob

the es of polish in places, and
absence of polish in others is over-saturation of the
rubber. Do not moisten the rubber so much and
you will most likely find the result better. If not,
describe your process in detail, that I may be
enabled to locate the fault more precisely. At pre-
gent I can only surmise it.—1), A.

ToolDealer in Manchester.—H, M. D. (Silsden).
—You might try Grimshaw, 71, Oxford Strect,
Manchester. If he has not got the things you want
no doubt he would obtain them for you. 1 am

afraid this information is too late to be of use to
you on your present visit, but really with every
wish to render assistance it is not possible to
answer a question written on a Monday, and con-
sequently not received before Tuesduy morning,
in the same week's issue.—D. A.

Box for Games.—A. F. S.—To give particulars
in **Shop” would occupy far too much space, but
your suggestion is noted, and in time will be acted
on, as no doubt a description of the construction of
a box for games would be of use to many readers,
Thank you for your good wishes.—1). A.

_ Child's Cot.—T. L. (New Brompton).—This sub-
Ject cannot be treated of sufliciently fully in ** Shop,”
but it will be a satisfaction to you, and doubtless
to many other young family men, to know that a
paper on o **child's cot” is receiving the serious
consideration it deserves, It is not, however,
*“similar to the beds in the sick bay on board ship,”
by which I supposetyou mean n *“swinging cot,”
but no doubt will be equally useful.—I). A.

Villa for Fret-cutting.—SEMAritore (Nawetfon
St. Boswells).—1 do not remember ever having
come ucross o fretwork design such as you want,
I have looked over all the Iritish and foreign de-
sign catalogues which I have, but the nearest thing
I can find is one described as an *“old German
house as a cupboard.” The size is 18in. wide b
8in. deep by 16in. high. It appears as Nos. 810 an
815 in Zilles’ No. 39 catalogue, which, as you go in
for fret-cutting I would advise you to get, as you
can hardly fail to find something to your taste.
Thanks for your nice friendly letter.—1. A.

Inlayiag Silver Stringing.— \W. A. (Black-
burn).—1lecal silver stringing may easily be imitated
by using strips of pewter and placing them in lines
or grooves cut in the 1-:qu foundation. The
difticulty consists prineipally in making these in-
cised lines, which of course, form the pattern. The
metal being soft, is hanunered till it completely fills
and fits tightly within the grooves, a little gluc
being used to ensure perfect adhesion if necessary.
You might also ornament your banjo handle with
various coloured stringings of veneer or the so-
cilled mosaie bandings, which I daresay you know
are composed of pieces of veneer arranged to form
a geometrical pattern. Quite right, continue to
]mrﬂhm-m WoORrK, and get the back numbers too.
];lw;f' will well repay you for the trifiing outlay.—

Fixing Tiles in Framing.—MAcDUFF.—1 should
think that the plaster of Paris will stand at least as
much heat as the wooden frame and back., The
tiles being held by the frame on one side do not
require much support, but if Iyou are not satisfied
with plaster alone mix it with some size or glue.
If the design permits of it being done the best plan
is to have a rabbeted rail between the two rows.
This, of course, would not look well if you have
painted the tiles to form a complete picture, as I
imagine you have.—D. A.

Secret Dovetailing.—Mecunaxic (Tue Brook).
—Y ¢s, seeret and ‘other varieties of dovetail joint
will all be described, and the instructions will
doubtless be as useful as those on dowelled, ete.,
straight joints, which have recently been treated in
these pages.—D. A,

Plate Shelf — SigNALMAN (Bebington). — No
directions have yet been given for making a set of
plate shelves, but the subjeet will be treated in due
course, as it has been down on my list for some
time awaiting a favourable opportunity. Glad to
welcome vou as o new reader, but why not get
the back numbers? you will find them an invalu-
able aid in your mechanical pastimes.—D. A.

Marble Slab for Washstand.—Corseg (Lewis-
ham).—For a single slab you will probably do
better by going to a good cabinet maker than by
going to a marble merchant, who wouid probably
not care about letting you have one at wholesale
price. I am Eupﬁmsing that you want to get it
ready polished and finished, as you will hardly find
it worth while to attempt this part of the work. If
you wish to deal direct with the marble merchant I
can recommend DMullis, Scrutton Street, Finsbury,
or Wilkins & Sons, Pentonville Road, who both
make a specialty of marble tops. Any marble
mason in your own neighbourhood would, no
doubt, supply youn equally well. Price depends a
good deal on quality, thickness, etc., but you
might take 18s, to 20s. as approximate figures for
the ordinary kind. St. Anne’s, Rouge Royal, and
the fancy varieties, would cost considerably more.
—D. A.

Wax Ends.—Coprse (Lewisham).—Unless you
have seenthese being prepn.red it is not easy to
convey the information. The bristles and thread
are brought together and then twisted, the thread
being of course waxed. Any cobbler will show you,
and you will learn more from him in a couple of
minutes than from a column here.—D. A.

Template for Bracket.—F. D. (Liverpool)—I
hardly understand what it is you want to know, and
at first was inclined to regard your letter as having
been written ironically, for you draw the outlines
of a template and then ask how to make and use
it. I am, however, constrained to consider that
you really do ask for information, and I am only
sorry that yon, like a good many others, have not
put your full address. It is contrary to practice
to write direct to correspondents, but in your case
1 should really like to have made an exception, and
seen you when lately in your neighbourhood. I
think it will be sufficient to say that to use a tem-
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plate you have only to lay it on the wood :
material of which it is to give the outline nr?g :EE: .
round it. Thus a straight edge or flat rule~ s g
template for a straight line. Any material of con.
venient thickness will do to make the template of
—cardboard, thin wood, thin metal, or even stong
Fﬂ er. If you still do not understand give your
ull address in next letter.—D. A. :

_Timber Seasoning.—Lro.—In preservinz the
timber of a tree, as ash or elm, for turning, 1 should
think it would be best to cut first and then stack.
Care must be taken in stacking to get all the laths
used of even thickness, and placed exactly over
each other., Stack ina dry place where the air can
pass through the pile. I think it would be better to
cut the trunk only into the boards, and not into the

mign::}ealri.s required, as it will be better for stacking,

Electro-plating, ete.—G. I, S. (Plymonuth).—1
shull have much pleasure in giving you advice om
all matters relating to electro-plating. On turning
to page 31, in our issue for March 30th, you will sea
an advertisement of the electro-plating and gildi
outtit, noticed in * Our Guide to Good Things” o
April 20th. Itis there advertised as being sold by
Richard Melhuish & Sons, Fetter Lane, London,
E.C., for 25s., carriage free. You will find Mr,
Watts’ book on electro-ietallargy, recently noticed
in ** Our Guide to Good Things,"” the most practical
and cheapest text-book on electro-plating. 1 do
not know the process for enamelling bicycles, Per-
haps some of our readers who may know how to do
this, will oblige G. IR, S.—G. E. B.

Straightening Wire.—G. A. M. (Walworth). —
To straighten long lengths of steel, iron, brass, or
copper wire, draw them between rows of French
nails or HT.E"L'I spikes driven into a board as show
by the following zigzag row of dots: *.-.*,".",".°
Pass the wire 1n and out the spikes and pull it
through by means of a pair of pliers. If the wire
is tinned, coppered, or plated, it will not stand
such treatment. It should then be straightened by
rubbing with a piece of canvas. A wire-worker
once tanght me to straighten wire in this way :(—
Fasten one end of the wire in a vice ortoa firm
beneh ; rub the bends and kinks out of it by
rubbing the wire to and fro with a picce of canvas
held in the right hand, whilst the wire is held in
the left. By the exercise of pressure on one side or
other of the wire as it is being rubbed, it may be
made quite straight.—G. E, B.

School for Practical Electriecity. — DESIRE
(Peckivam).—If you apply to the Secretary of the
City and Guilds of London Institute, and tell him
exactly what you want, and how you are situated,
I think he will be able to advise you respecting the
coursc you should take to get a knowledge of
practical electricity and chemistry. A few winters
ago 1 ot some very good practical lessons through
this source in the metallurgical laboratory at King's
Colleze. A course of lessons and lectures will
given there during this winter, but I do not know
the fees for the special subjects you name. Informa-
tion on this subject, however, will be freely givem
by the Secretary at King's College, Strand. Ad-
dress him by letter, or see him personally at
oftice.—G. E. B.

Electrotypes, ete.—F. J. I. (Bristol). — 1. The
specimen of letter sent is not printed from an
electrotype, but is reproduced by lithegraphy, that
is an impression or a copy of the letter is made on
a lithographic stone and printed from this on I1]:m.i;:rm:.__ |
1t could not be done so well or so cheaply by the
electrotype process. 2, When taking an impression
in wax from a forme of type, it is necessary LO em-
ploy a machine to obtain equal pressure on all
of the wax mould at the same time. 3. I use best
blacklead or plumbago. 1 have not tried Hnﬁ

foil

w

powdered tin. If you wish to try i, this is
method for its preparation.—Grind up some Lmuﬂﬁ
very fine in a porcelain mortar with honey. Wm
out the honey with boiling water, and collect ;
fine particles of tin, which must then be dried for
use. Ihavetried with success the metallic mu:!m;
employed by bottlers of liquid to cool the cor o
their bottles, etc. You cannot smelt pure cOpper ==
The temperature must be high

enough to heat the g-lruciblra toa glnw;g%- whiteness.
Dissolve the anules of pure cop b
sulphuric acidgt;rjr the aid of heat. and continue the
heat until all excess acid and water has been clr':lr= -
off in the form of steam. Set aside the liquid
cool, when it will form crystals of sulphate of ;:ﬂ
and you can use these in your coppering solu
5. 1 am not in the secret of how the dlagﬂ;iﬂlﬁ 8
appear in * Shop,” are made, but st‘lfpglbe ey M oy
drawn and engraved on bDOXWO0O ocks

rinted from these, or printed from Elentﬁiwm. 0

rom those blocks. 6. I shall leave the s
deal with you in respect to what you hﬁf!ﬂmﬁn R P
about him, and shall not_be B'Ill‘pl'lﬂﬂdrﬁel I
bad quarter of an hour. Respecting My=te o
forget that I am writing to amateurs anmt
teurs, but I have to remember that profesr e
read WORK, and I have to_write for then} 150, 2
1 use technical tﬁrmﬂ not familiar to you ¥ :
obliged to you your :
Lhengt:. and iis I shall always be
j.ll e Shﬂp-“'-—{}- hh .H- ﬁ]ﬂ :

Temp Chisel. —Emsmmnf— L A
to make g chigels ; your mode e
correct. and the obvious remedy for gy~ }
is to quench at a darker straw & Pons- rig
of brown or purple. You

e of temper req

etting down.—J.
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Materials.—F. R. (Manchester).—Organ

description can be obtained of
ower Organ Works, Minorijes,
on, but probably you could get them in Man-
. and thus save cost of carriage.—M. W,

§ " stand Power Dynamo.—J. J. P. (Malion).—
L, e "'ﬁmpnndann asks :(—* Is there to be had a
AR e Tk dynamo_electric machine equalin E. M. F.
5, B o ﬁ:& large cells of Bunsen battery, and which can
~ pedriven by hand-power?” I am afraid this ques-
" tion does not convey to me the requirements of the
R iy . A dynamo may give a current equal in
PR E M. F. to six Bunsens, and yet be entirely un-
 gunitable to the purpose required, as it may be
3 . mu.m% between a small machine for giving
. ghocks, firing a fuse, or working a telegraph instru-
~~ ment, and a large plating dynamo capable of
. depositing several pounds of nickel per hour. The
R 1, t easl e Yyac whils e
E first might be ly turned b hild, whilst tl
. gecond would require motive power autpplicd by a
: [  gteam engine. e querist must therefore tell me
k
L
b

P

e -
St g
'\: E BT

_ what he wants to do with his machine, or else tell
' 1ne the volume of currentin ampéres, as well as the
e E. M. F. of the current required, before I
~ gangive him a usefulreply. Smalldynamo machines

be driven Ig hand may be had from Mr. Bottone,
~ Carshalton, Surrey, or from Mr. Alfred Crofts,
 Dover. When ordering, state exactly what you
. ._I‘.::u._ mh_{}i -El H-
I ! Electric Work as a Means of Living.—
ﬁ@,% C. F.—I fear you would not succeed in getting a
~ living by the proposed means. The prime cost of
" fitting up a small electric light installation to light
. wupeven a very small village would far exceed the
'~ resources at your command, although you might
.~ obtain water power to drive the dynamos. You
~ would also require more than an amateur's know-
% ledge of electric bells to enable you to master the
" fechnical details of electric lighting. My advice to
~ you (and others like you who have an idea that
~ they can gett: a hvimg ftEIEﬂt-I‘lﬂ wnrk]flis, stick to
~ your present employment as a means of living, and
+ supplement this %y doing small jobs in spumgtinm,
~ in fitting up electric bells, making and repairing
‘HE! small electrical instruments, and doing little jobs in
T “”-":,geactm-}iianng. such as may come to your hand.
e t books meanwhile, and study the principles of
 the science whilst putting these into practice.
+  After some time, if you find that the electric work
*  increases enough to make a living out of it, then

'-h-"

L throw up the old work, and stick to the new
- entirely. Iam writing a series of articles on this
b _%ulﬁenﬂt likely to be useful to you and others.—

1,‘ 5 v
i Electric Alarum Clock.—HANDY MAN (Sowuth-
'"" wark).— A paper on this subject is now in the
8 ,‘Eh Kditor's hands, awaiting space for publication.
18 __,_._*‘i’uu will require a 2 ineh or 2} inch electrie bell of
- “the continuous ringing type; a switch to connect
~ the bell with the battery at night, and to switch the
‘bell off in the morning; a two-cell Leclanché or
. ‘Gossner battery ;. & few yards of cotton-covered No,
18 or 20 copper wire ; and a fairly good clock. This
- last will be most convenient for alteration if en-
. closed in & wood case. Two types of clock are
dllustrated in my article, and suggestions are given
L) for fixing the alarum appliance to other types. If
- 1__,{3135 ];'ETE:J a system uft ﬁlectrin hgﬂs already in the
: Il may use the same battery to ring the
alarum {uell, but I advise a separate small bell with

- sharp tone dist i
; 'huusg. —G? E.lEBi.nct from that of other bells in the

_ Enamelled Paper

1
e

i
i
F

. Letters.—JoINER (Hull).—
. If you had read our * sSale” advertisements frn?:nn
- week to week you would have found that Beit's
. Patent Enamelled Adhesive Waterproof Adver-
L_ ttﬁlx?egd Eﬁ:ﬁg Letter?, iﬁ'jgure?_a, -E;:cﬂ are to be ob-
i manufactory, 1 t , New
.~ Oxford Street, London, \‘i’lt{]. ' NE Siwsel New

Sign Writing.—A. G. A. (Primrose Hill, N.W.)
b he paper to which you refer is merely common
 vssue paper, rubbed over with white wax and
. pressed on to the gold leaf. I shall describe the
% Method later on in the “Sign Writing ” articles, It
g Eﬁu be had rﬁndy prepared at any colour shop, and
8 0Wn as " transfer gold leaf.”"—H. L. B.

. Picture Framing Requisites.—J. . (Black-
B hbm‘n!.—-l regret I do not at present know of any
ol huu.sa near your town for tgmturﬂ framing requisites,
f “:"inuft you should consult the local directory for the
¢ ‘inlormation required, and compare prices.—G. R.
= %ﬂ:lg.fh for Mount Cutting.—J. H. (Blaclkburn).
% _h.ic reisa 8pecial knife made for mount cutting,
.~ Which can be obtained, I think, for 1s. the blade,
.; .{*“‘1 Is. 6d. the handle, from the City Frame Com-
o lmiﬁsr Eﬂbﬂmmghfﬂl Street, London, E.C. This firm
.+ willdoubtless forward readers of WORK a set of their
~ moulding and mount samples on application if
applicants will pay carriage.—G. R.

s 1-1?.—111:11:5'1-101:3 ANSWERED BY CORRESPONDENTS.

i
. A Rough Lathe.—J. H. N. (Malvern Wells
T Htf_ﬂﬂuin answer to J. K. (Richmond) (sce pagg
» ¥8):—“I send a few rough drawings of parts

will understand, being an amateur

"-._-t
TRy o
) i’
B ok
-

Ehjﬂh téha
» Jarpenter. I hope it will :not take too much room
_ﬁncfhug,jnib may be useful to others that want
f &thing. Fig. 1, end view of the standard: A,
b > of the feet; B, u}nnght tenoned into A, at
h_l- L; D, on top ol upright, tenon for bed to
o sho bolt ; E, bolts for floor. The two
_square heads treaglmﬁ marked in ink—y, for crank
Hall, 8, for e shaft, Fi%. 2. F, bed, top and
S €W ; g, slot between bed for tenons on bottom
MEAESLoCKS to At in; H, bolts for bolting bed to

tenon, D, on upright, B. Fig. 3, showing stretcher
bar: B, mortised into feet, A; c, bolts for floor.,
Fig. 4. 1, treadle shaft; J, connecting pieces: K,
footboard, dots showing screws; L, pins for hang-
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Fig.&.
Parts of Lathe.

ing shaft points into holes, drilled in heads of
coachscrews, screwed into ends. Fig. 5. M, wood,
cut out of headstock for pulley, pulley not shown
N, showing shgpe to cut wood; o, tenon for bed,
dot showing pin through tenon, and head of hold-
ing-down bolt 2 flush with surface; P, mandrel,
conical neck into zine bearing, which you can cast
i'nurse]f, or you can use yellow metal; @, tail pin,
iardened steel screwed through metal uhue
marked in ink, locking nut shown at back. Fic. 6,
tailstock : R, block of beech; s, capstan serew,
threaded whole length through metal plate, marked
deep in ink, sct serew on top ; o, tenon, Fig, 1, T
rest, and socket: T, wrought-iron bent round,
leaving slot U; v, head of holding down bolt : w,
head welded on, showing hole, for shank of tee, ;

=

A Rough Lathe.

marked, Y; X, se:c screw. TFig. 8, front view of
headstock : A, metal bearing, coned: B, tenon,
dotted lines showing pin through holding-down
bolt; ¢, holding-down bolt, showing hole for pin to
fasten into tenon. Fig, 9, bearing for mandrel, in
two parts: A, wood screws through bottom piece
into headstock, heads countersunk; B, tightening
bolts, square heads let into bottom piece, shank up
through both bearings nutted at top, oil hole
between, showing cup at top. 1f a slide re<t is
added, you will be able to do metal turning. There
13 a die chuck in No. 13 of Work (page 204),
which you can make, it would be useful for metal
turning.”

Lathe Work.—BruM (Keighley) writes:—“1In
answer 1o a READER o¥ WorK (London, N.¥77.) on
‘Lathe Worlt,” No. 24, page 382, I would say that to
set a cnn;mnd rest for taper turning all he has to
do (providing his rest is marked in degrees) is to
turn it around from left to right to any angle he
wishes for male taper, and the opposite way, to the ]
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same angle, for female taper. In cutting 4! threads
to an inch, leading screw £ pitch, the nut will gear
right at every 5 inches of the leading screw, sto
E}mg.lut he at end of .cut before taking saddle back,

ut it would be easier and quicker in the case of
short screws to have a reversing belt, and run the
lathe backwards without taking the nut out of
gear. To cut 7 or any whole number of threads to
an inch the nut will close right at every inch of the
leading screw, but the lathe must be stopped before
taking nut out of gear. T'o keep the Put,he going
constant he must ]mt a chalk mark on the leading
screw near wheel plate, and one on the face or
drme plate when the nut is in gear, and ready to
take the first eut up the serew, and then he must
take care to drop the nut in gear when the chalk
marks are again in the same position. If a READER
OF WORK does not understand this, or if his com-
pound rest is not marked in degrees, I will try and
make it clear to him if he will ask.”

Polishing Vulecanlite.—NM. A, L. writes in reply
to E. 1i., see page 493 :—** First get all coarse marks
out with ¥ ¥ emery paper, and then use Oakey's 0
paper, which will leave the wulcanite dull, but
wilhout any marks. Next get a piece of soft felt
and glue it on to a ﬁiece of wood (the size of which
is all according to the work to be done) ; rub a picce
of eandle upon the felt, and then sprinkle with
powidered rotten-stone, and well rub the vulcanite
with it, and a fairly good polish will be the result,
which can be improved by again rubbing the
vuleanite with a }Jiﬁﬂﬂ of soft cloth, using oil and
rouge, which will bring a splendid polish ; then rub
all grease off with turpentine, using a soft rag, and
finish by rubbing with soft part of the hand., Care
must be taken not to make the vulcanite too hot by
rubbing too hard, or else it will be spoilt.”

Band Saws.—C. S. B. (Hoxton) writes in reply
to (Nottingham), see page 526:—* The causes of
band saws breaking are manifold, the most fre-
quent of which is the improper adjustment of guides,
and the tension ; also insutficiency of set causing
eaw to heat, and when no provision is made on the
machine to take up the slackness caused by saw
expanding, it sags so much above the guides that
it is almost certain to go. This kind of breakage is
also caused by top wheel overrunning the bottom
or driving wheel when the wheels are heavy, but
for some years there has been made a machine
with built-up wheels similar to a bicycle wheel,
being exceedingly light, so reducing this danger to
a minimum. It isthis cause probably which breaks
yYour saws when finishing a cut, especially in heavy
timber, and perhaps fresh also. As to brazing your
saws, that is a very simple mattler indeed, but one
requiring some care to prevent your saw being over-
heated. I have scen a 30 ft. saw # in. running well
with five brazes in it, and the tools used for making
the joints were a 1s. pair of bellows, four bricks,
and ﬂ.gennywnrth of charcoal for fuel. DBut more
depends upon the workman than the tools for this
as many more jobs, The way to start a joint is to
thoroughly clean the saw, then, without touching
the ends where the braze is to be, lap them one
inch, putting a little elean wet borax between, and
binding joint firmly with iron wire (using as little
as possible to keep the ends in place, as this has to
be filed off afterwards). Now wind some brass
binding wire over and amongst the iron, and wet
all with your borax and water paste. I should have
mentioned that you must hammer the set-down of
yvour laps, so that the ends lie perfectly close to-
irether. Remember that the less brass you get
between joint the stronger it will be. Now for
heating your braze: this can be done in many
different ways—Dbest by a gas 'injector’ blowpipe
on charcoal. I find no perceptible difference in
the quality of the steel afterwards, though it is
siid to do steel no good to use gas upon it. Another
way is to use a foot blower or small bellows. Get
four bricks or pieces of stone or iron, and arrange
them thus. Lay two sides down on an iron plate
with a space about 3 in. between them. Now lay
your saw upon these two with the joint you wish
to braze stretching across the space. Put the other
bricks upon the saw to keep it in position, and pack
charcoal round joint and blow till brass runs:
gently draw saw tight, and let cool, take out and
scarf down joint. Some recommend scarfing first,
but I prefer doing it after brazing, as you stand a
chance of getting a thin joint if done previously, and
it slips ever so little. By this means you will soften
but a very small length of saw beyond the actual
braze if you are careful, and it will stand as long as
any part of the saw.”

Band Saws,—F. C. (Leytonstone, E.) writes :—
“In reply to S. B. (Nottingham) re band saws (see
page 520) Ishould think the cause of breaking after
cutting through the wood would be contraction in
cooling. The friction of cutting makes the saw
hot, it lengthens, and the spring tightens it. After
cutting it cools and contracts, but the saw breaks,
as it is not strong enough to stand the resistance of
the spring.” :

Copying Music.—See page 510. — A number of
copies can be done from one copy by means of the
autocopyist, The best of these apparatus is made by
Fordham & Co., of London.

Fretwork Picture Frame.—W, B, (Wigan)
writes in reply to AMATEUR (Belfast), (see page
510 *Shop’):—"I can inform AMATEUR where he
can procure a very elaborate design for a fretwork
fuct_urﬁ frame, if he wishes to purchase one, size
84 m.g]i?r 22 in., which can be enlarged if desired ;
price 9d., from J. A. Lambert, Bank Buildings,
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Carnforth; design No, F 47. I am making the
frame now, Enmtl.hnught it might fall in with
AMATEUR'S wishes," 5. W (¥ hetatone]

Stralghtening Wire.—W. J. . stone
writes :E“In answer to query of G. C. in No. 27 of
WoRk, if he does not wish to to the expense of
o set of rollers, the enclosed sketch is a simple
method of struightening wire, and can be made in
n few moments. All that is required iﬂﬂ._‘[{i{t{:ﬂ of
mahogany or oak, 12 in. long by 6 in. wide, and
about an inch thick, two staples (the exact width

Wire Straightener.

of wire to be straightened) and some French nails,
the staples to hold two picces of wire, as per sketch,
A staple is then fixed in each end of the board, and
a piece of wire stretched between them and fixed
at each end. This is a fixture (the wire to be
straightened runs along the top of this). The nails
can now be fixed cach side of the fixed wire alter-
niﬂﬂ[j’. the board screwed to beuch, and it is comn-
plete.

Attachment of Seams in Waterproof. —
C. 8. B. (I{foxton), see page 526, writes in rc[ﬂr to A
ConsTANT IREADER:="This is simply done by
means of a solution of india rubber cuttings in
naphtha or bisulphide of carbon. You can obtain it
ready foruseatany rubberdealers, if a smallquantity
only is required, cheaper than making it yourself.”

Aquarinm.—W. H. D. (Bromley-by-Bow).—Sce
No. 31 of WorK. Alter measurements, and discard
such details as you do not require.—C. M. W.

Cork Heel, ete.—Il. G. (Bishopsgate) writes in
reply to J. K., see page 526 :—** J. K. does not state
what desceription of boot he wants heel for. If it is
for a person with a deformed foot, it would have to
be made in prnlmrlinn to the substance of the sole,
If he is not in the trade, he will find it very dificult
to make. I will give him the idea. Fig. 1 shows
the sole, the dotted lines where the heel is to be
built; the first lift should be the same size as the
scat, and each succeeding lift should run gradually
smaller. Supposing Fig. 2 is the heel desired,
which is for a person with one footshorter than the
other—we will say shorter hi' 3 inches—then the
heel would have to be built that height, that is 3
inches. By looking at the diagram you will see the

3

¢

Cork Heel, etc.

shape required. Put on one split lift only. Fie.

shows 4 lifts in position, n.n{lplhu wn {hﬂ nﬁi]g
should be driven in. The breast of the heel should
be slunted towards the forepart in proportion to the
helght.  Should the heel be wanted light, punch
through the lifts after the heel is built with a half
round chisel {’Fllir. 5; and flll in with cork. Fig. 4 is
u Wurtemberg heel. If you are to make the heel
on wood lasts, put the first two lifls on with eEs,
next 4 lifts with inch heel-screws. Shou l:{] the
lifts be stout put three on with inch, and so on.

Explain in next number what you m b
draught of shank irons,” y can by the

A Small Furnace,—II. B. S. (Liverpool writes
in reply to G. T'. M..( Liverpool) (sce Htﬂﬂgﬁ} u?nd D, C,
(HTuddersfield) (see page 476) :—** You wish to have
a small furnace to melt iron and stecl, If you can
afford it, one of Fletcher's injector furnaces would
be the best thing you could wuse, ns it requires no
llxint:, would stand on any table on an iron plate,
and 18 connected to a gas bracket : the fuel is ZAS,
aund air is blown into it h]v: means of a foot-blower
giving constant blast. The cost of small sizo is
118, 6d. for furnace and 21s, for foot blower. But
supposing you want to make your own furnace,
there are two plans open to you, 1st, with draft:
2nd, with blast. 1st, with draft, you will require a

cellar or outhouse of some kind to build your
furnace, as it is not removable, and likewise you
must have some means of putting up n long flue,
and carrying it into the open air’; your furnace will
be one similar to those used by brass founders, only
need not be sunk into the ground. You have not

iven me the nmount of metal yvou want to melt, so
that I cannot give you sizes ; but you can, perhaps,
make your own sizes,  DBuild the furnace of fireclay
bricks, and perfeetly square is a good shape. Leave
one brick out at the bottom for draft hole. Cement
the bricks together with fireelay instead of mortar,
build up alittle inside the furnnce on opposite sides
only, to support the grate. The grate may simply
rest on this, It should be a square grate and of
strong make to withstand the heat, The flue will
have to be of wrought iron for some distance up,
but sheet iron will do for the most of it. The flue
must be long enough to get up sutlicient draft for
a white heat. The top of the furnace may be made
of a fireclay tile made in one picce with a square
hole in the centre large enough to put in and take
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A Small Furnace.

out the erucible, and through this hole the fuel is
put, the hole must be covered with a fire clay tile
when working., 2nd, with blast, get a brass-
founder's pot of plumbago, to hold, we will say,
80 1b. of metal, and a smaller pot that will fit
inside the large one, and rest within 2 in. of the
bottom ; these will coet about 10s, Drill a taper hole
in theside of the larger pot just at the bottom, 1 in,
at outside, and about i in. inside (it is casily drilled
with ordinary bits). ‘I'nke the small pot, and knock
the bottom out gently with hammer and chisel,
leaving a rim about 4 in. wide all round; get a
strong iron grate, such as are used for sewers, to fit
the bottom, and rest on the rim. Place the small
fﬂt inside the larger one, and pour sand in between,
test them on a stool covered with an iron plate or
stone. All you want now is the bellows, which
may be one of Fletcher's, a blacksmith's bellows, or
o fun machine as figuréd in *Shop’ three or four
times, and a nozzle tapered to fit the hole. By this
arrangement the outer pot may last for ever
practically, the inner one will require replacing
now and again. I have used a furnace similar to
the one last described, and I found that with sufli-
cient draft, I could melt the fireelay crucibles
easily. Plumbago erucibles are best, and one of
the latter furnaces will melt 4 or 5 1bs. of metal at
a time. Put o small flreelay tile on the bars to
rest the crucible on, or it will be cooled down by
the blast, and ironfounder's coke is the best to
use. The latter is the better furnace, as you ean
get almost any heat by increasing the blast; be-
sides, it is portable, and requires no chimney.”

Band Saws.—1I". C. (Leytonstone) wishes to add
to his I'EFIF to 8. B. (Nottingham) in page 621 :—
“I shonld judge your machine is of ﬁu.d con-
struction, saws of inferior quality, and your speed
very limited, as your saws break so quickly.
Have you an applinnce for canting the top wheel
transversely? Saws may be tight on the back or
on the tooth edge, when the strain will be
greatest on the tight edge. Cant the wheel if
possible so as to get equal strain the whole width
of saw. This is a very important point in the
working of band saws. I hope remarks on band
saws, which may reach your eye before this appears
in *Shop,” will be useful to you and many others
of our readers.” .
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Trade Notes and Memoranda.

il

ONE of the most popular features of the meeting
of the British Association was Mr. Bakers de-
seription of the Forth Bridee, a triumph of engineer-
ing skill, before which the Eittel Tower almost
sinks into _insignificance. As n measure of its
strength, Mr. Baker mentioned that six of the
largest ironclads yet built, weighing each from
12,000 to 14,000 tons, might he safely suspended from
its six great eantilevers, while the size of its Rpuns
18 80 great that two Kiflel Towers laid horizontally
and joined together at the eentre wonld just span
one of its openings, This great work, we may add,
is now complete.

In view of the ensuing session of Parlinment the
Bourd of Trade has, it is stated, already received
urcrﬁlﬂuptuhcutiuus for provisional orders for the
electric lighting of various towns in Great Britain,
the whole of which, if granted, will require the
sanction of Parliament next session before they can
become operative.

UNTIL recontl{. the tallest chimney in America
was at Newark, New Jersey, and was 335 feet high.
A t_:h:mnyy HO feet high has, however, heen recently
built at I'all River, Massachusets, it is 310 feet high,
30 feet square at the base, and will furnish draught
for the steam-making plant of four new factories,

WORK

8 published at La PRelle Sauvage, Ludgate 11ih, Lomdon, af
vo'cloek every Wedwesday merning, and should be abtainahlsapary-
where throughowt the United Kingdom on Friday at the latest,

TERMS OF SsUBSCRIPTION,

8 months, free by post s . 18 Ad

fomonths, = . ev =+ 38, ML

12 mionthes, . . e - T R
Poetal Urders or Port OMea Orders payable nt the Genera)

TPost Olllee, London, to CASSELL wind CoMpas Y, Lamited

TERMS FOIL THE INSERTION OF ADVERTISEMENTS IX EACH
WEEKLY Issuk,
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One Page = = -« - =« < <« . . 1200
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Frominent I'ogitiona, or a scries of insertions,
by special arrangenent.

Bmnll prepaid Advertisements, such as Situntions Wanted
and Exchange, Twenty Words or less, One shilling, and One
Penny per Word exeen if over Twenty., ALL OTHER Advers
tieements in Sale and Exchange Column are charged One
Shilling per Line taveraging cight words),

"o * Advertiecments ghould reach the OMee fourteen
dave 1n ndvance of the date of issue,

SALE AND EXCHANGLE.
Patent Unbreakable Twist Bit.—}in., 1s. 6d. ;

din,, 15. Bd.; {in,, 1s.0d.: 1in., 2. 2d.: 1}in., 2s. 10d. :
post free, 2d, extra.—Hospay, Chatham,
Warranted Saws.—Panel, 3s. . ; hand, 4s. ; half-

rip, 4s. 3d. Exchanged if faulty. ['ust free, 6d. extra,—
Housoay, Chatham,

Special Quality Saws.— Warranted to cut rin.
square iron, Panel, 6s.; hand, 6s. 6d. ; hall-rip, 75.—
Honpay, Chatham,

0dd Jobs Tool.—Comprising Try, Tee, and Mitre
Square, Marking, Mortise, and Depth Gauge, Spirit
Level, and Plumb, Compass, &c. 3s. gd.—Hospavy
Chatham, [29n

Smokers, buy “ Roll Call"” Pipes. Healthful, Luxu-
rious, Economical. Post(ree, 1s. 8d.—DEwsxaAp, 65, Pikes
Lane, Glossop, [33 R

Beit's Patent Enamelled Adhesive Water-
Proof Advertising Paper Letters and Figures
in all Colours and Sizes.—Sole and Original Manufactory,
17, Arthur Street, New Oxford Street, W.C. Agenis
apply. Sample sheet gratis. [36 &

Best Book on Lathe, price 3s., post free, of
BriTannia Co., Colchester,—List of Second-hand Lathes,
Driliing Machines, &c., 2d. ; Catalogues, 6d.

Notice to Mechanics,—BriTaxxia Co. make nearly
300 Varieties of Lathes, Saw Denches, and Engineers’ 1ools.
—T'erms : cash, or hire purchase,

You are invited to call and inspect the
largest assortment of Lathes and other ‘I'ools and Appl-
ances — Novelties, — BriTtaxnia Co., 100, Houndsditch,
London. All letters to DBritannia Works, Colchester. [38r

Tools, Tools, Tools.—The cheapest house in the
trade for Englishand Americantoolsis LunT's, 207, Hackney
Road, London, E. Send stamp for reduced price list. [42 ®

Photographic Lantern Slides for small or ordi-
nary lanterns ; artistic, instructive. Stamp for caralogue.
The Photographic Enterprise.—13ca, Stratford Road, Bir-
mingham. [40 &

Guitar or Banjo.—Easily learnt. Rapid method.
Knowledge of music unnecessary. Illustrated particulars,
1s. 1d.—GRIFFIN, 77, Vauxhall Road, Gloueester. 41 R

Model Engine Castings, Parts, &c.—Cam-
logue 4d. g5 Illustrations. Screws, Nuts, Bolts, &ec. List,
stamp.—BuTLER Bros., Bentham Road, South Hacknev,
London, Is

Collins' Patterns.—ioco Fretwork (new), 1oo Carv-
ing, 100 Repoussé, (all full size). 300 Turning, 400 small
Stencils, 1s. each parcel. Catalogue (700 engravings), bo
sheets, 3d.

Collins’ Stencils. — 1co, decorator’s, large, 2s. 6d.
100, for sign writers, 1s. 12 Assorted Cut Stencils, 1. &k
All postage free,—F, CoLLins, Summerlay’s Place, Bath. [$
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A WONDERFUL

MEDICIN

S

FEMALES THESE PILLS ARE

FOR

Are universally admitted to be worth a Guinea a Box for Bilious and
e Nervous Disorders, such as Wind and Pain in the Stomach, Sick
Headache, Giddiness, Fulness and Swelling afier Meals, Dizziness and
Drowsiness, Cold Chills, Flushings of Heat, Loss of Appetite, Short-
ness of Breath, Costiveness, Scurvy and Blotches on the Skin, Disturbed
>leep, and all Nervous and Trembling Sensations, &c. &ec.
dose will give reliet in twenty minutes,
have done it in countless cases,
try one Box of these Pills, and they will be acknowledged to be

Worth a Guinea a Box.

The first
This i1s no fiction, for they
Every sufferer is earnestly invited to

“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 snciety, and one of the best guarantees to the nervous and dehilitated is,

BEECHAM’S PILLS have the Largest Sale of any Patent Medicine

Prepared only by the Proprietor, T. BEECHAM, St. Helens, Lancashire, in Boxes 1s. 1ld. and 2s. ¢d. each.
N.B.—Full Directions are given with each Box.

ETGHINGS.
A Great Variety E NGRAVINGS from the most Popular
of Subjects.

Hunting, Coaching, and other Pictures of all
kinds at Lowest Prices.

GEO. REES, 115, Strand (Corner of Savoy St.);

Moulding Dept,, 4], 42 43, Russell St.. Covent Garden. London.

Dealers everywhere,

TOOLS.

BUY from the MAKERS, the Oldest Established and
Stock kept for Carpenters,
Wood Carvers, Turners, Fretworkers, dAmateurs, and

the Best House in London.

Mechanics.

WRITE FOR PRICES OF WHAT YOU WANT,
OBSERVE THE FOLLOWING

A BIINENT.

TOOI. C
COMBINED [

Tol Gainel o
Work Bench, & - 8

gl

¥
1

This Cnmbin:d_ Cabinet and Work Bench is made of Polished Ash, with Solid Beech
Top or Bench, 1} in. thick, and is fitted with Iren Parallel Vice, and with Bench Stop
for r. It has a back board with rack for holding Tools, and 5 Drawers, as shown
in lllustmtlc_m. It 15 341n. high x 36 in, wide x 17in. deep from back to front. It is
fitted up with 43 best Tools, such as we sell to Mechanics, and specially selected for
general work., All of full size and fully warranted. A List of Contents will be sent on

for planing.

application.

NOTE THE

WITH TOOLS COMPLETE,

Or Cabinet fitted with
YVice and Bench Stop,
but without Tools,

ADDRESS—

e the World.

Sold by all Druggists and Patent Medicine

A LARGE AND CHOICE STOCK BY
ALL THE BEST ARTISTS.

SPORTING.

PRICE,

£8 10s.

£o.

MOSELEY & SON, 323, Hich Hovgorn, W.C. |

PATENTS,

DESIGNS, AND TRADE MARKS.

BERNHARD DUKES,
226, High Holborn, London, W.C.,

ATTENDS TO ALL BUSINESS RELATING TO

PATENTS, DESIGNS, and TRADE MARKS.

Please mention this Pajer when applying.

TEL. ADDRESS :
APPLICANT,

London.

ATTENDANCE IN THE ProvincEs,

LOCKWOOD'S HANDYBOOKS FOR HANDICRAFTS.

NEW VOLUME. This day, crown Evo, =s., cloth {post free).

THE CLOCK JOBBER'S HANDY-

. BOOK; A Practical Manual on Cleaning, Repairing, and
:djumhﬁ.’. Embracing information on the Tonl, MntErmlr-.. :‘spph-
1'E_’;E!Enf‘-l“-i Processes employed in Clockwork. By P. N.HASLUCK,

ith upwards of 100 Illustrations,

*o' Now ready, by the same Awithor.

THE MODEL ENGINEER'S HANDVBOOK, 2s
THE MECHANIC'S WORKSHOP HANDYBOOK, 2s.
THE PATTERN MAKER'S HANDYBOOK, zs.
FHE WATCH JOBBER'S HANDYBOOK, 2s.
THE WOOD TURNER'S HANDYBOOK, as.

E METAL TURNER'S HANDYBOOK, zs.

London: Crosay LOCKWOOD & SON, 7, Stationers' Hall-ct., E.C. i

H. A, HOBDAY,

TOOL
MERCHANT,

Chathamn.

FREE by
[20 R

Price List
Post,

ESTABLISHED 18561.

BIREKEBECK BANIK,

Southampton Buildings, Chancery Lane, London.

THREE per CENT, INTEREST allowed on DE-
POSITS, repayable on demand.

TWO per CENT. INTEREST on CURRENT
ACCOUNTS calculated on the minimum monthly balances,
when not drawn below £100.

STOCKS, SHARES, and ANNUITIES Purchased
and Sold.

OW TO PURCHASE A HOUSE FOR TWO
GUINEAS PER MONTH or A PLOT OF LAND FOR
FIVE SHILILINGS PER MONTH, with immediate pos-

session.  Apply at the Office of the BIRKBECK FREEHOLD LAND
SOCIETY, as above,
The BIRKBECK ALMANACK, with full particulars, post free

on application. FRANCIS RAVENSCROFT, Manager.

NEW VOLUMES NOW READY OF

CASSEILL'S RED LIBERARY.

Stiff covers, 18, each; or in cloth, 28, each.

The Prairie

... FENIMORE COOPER.
Dombey and Son (Two Vols.)

CHARLES DICKENS.

Sik WALTEER ScoTT.

Night and Morning... .. Lorp LyTTON,
Kenilworth

N.B.—Fifty-two Volumes of this Series have previously been published, a list of which will be forwarded
on applicalion.
CasserL & Company, LimiTep, Ludgale Hill, London,

The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com

TO INVENTORS.

If you have an idea for an invention PATENT it for a trifling cosl.
Particulars and Pamphlet free,

RAYNOR & CASSELL, Patent Agents.
37, CHANCERY LANE, LONDON, E.C,

Christmas and New Year's Gifts.
Cassell’s Classified Catalogue,

containing particulars of upwards of ONL
THOUSAND VOLUMES published by Messrs.
CAsseLL & COMPANY, ranging in price from
Threepence to Fifty Guineas, will be sent on
request post free fo any address.

CasseLL & Conmprany, Liznutep, Ludrate Hill, London.

A LIST OF THE VOLUMES IN

Cassell’s National Library,
Edited by Prof. HENRY MORLEY,
LL.D., comprising upwards of 200
Volumes, iz paper covers, price 3d. cach,
or in cloth, 8Q. each, will be sent post free on
application to the Publishers.

The Athenaum says :—"** CASSELL’S NATIONAL
LiBrRARY is a wonderful bargain. No greater feat
has been accomplished by anyof our publishers

. during the last quarter of a century.”

CasseLL & Company, LimiTep, Ludgale Hill, London,

s
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Anvils
LATHES

Dorble- fleaded

e

Ler the

MDRTISING BORING, —= anD -

(See owr new [Dovetail Cutler, for use on any Circular Saw,

BRITAININIA CO,,

Makers tn the PBEritich Government.

ALL LETTERS, BRITAI

J. . SKINNER

IiNIA C0,, COLCHESTER.

(See our Small Forges,

Shaper, weioit 10 Ton;, a;:

.

Vices = Horges

to Stand on a Pench),

b

e 1

and ENGINEERS' TOOLS

madz for Dayy Paxman & Co.),

. LIRCULAR SAWING.

. i 3 - ;
A greal economiser of time,)

-) LARGE STOCK AT

§ 100, THoundgdifteh, T:ondon.

TERMS—-CASH

OR HIRE PURCHASE.

'-rf“frur

& CO., EAST DEREHAM, NORFOLK,

Manufacturers and Importers of Photographlc Apparatus and Fretwork Matena.ls

I‘” 5 & rr}J‘:-’-"‘n"’!’rl ariee [ actory with aces

7,6 Complete Phntﬂgraphiﬂ Outfit 7/6

Fuaranteed to e in warking oriler,

|
c ,]:,';;:r ?;":'-I. r_"-‘-""-f-r. s Pubrion Bt ﬂr— AL | rrr 15;.-w_i-.1 Fretwark Desigm, in commemoratinn of Her
U L WKINNER % €O EASY TDEREHAM | YUsstys Juties size, %60 by ., price =5, 64,
HDI FUI K | Catalagrue of Machines, Desions, Wood, Tonls, &c., with
beisie cale Agrent for | btin—J. MOTHERSILL, vier al ,iin tlred [lostrattnns, and full lostructions for
] f"" “ lteway Koarl, 55, ancd €, Lhouthampton Kow, where I ret-cutunys, Folishar i, and Varnisling, price 4d,, post (ree,
At pirsy fay b seeh, {.rui Fret Saws, 15 60 [ rrns ;o beest ditto, o8, [-er grids.

Coamprang ECLIP ! CAMEDPA I 1' 2% aliver alwn FPHOTO. Diesirne, .I EPETWOEE Mo, 1, m,r 12 Large Sheets,
Mk IHJ' FEIT I AFPAPEATL i ! Hardwond Panting [irice 15, “ %, EARTATARY  Sheet larger and more
Feasos, with lira Pl J ' ]r S -l .-"-..-. e Pap .:. € o] elibarate Fatterns, 2o G, Bonk of '---.-:fl L-:nl.-;: [resigns,
| taniidig sielutian, Fizuge Sed o Lelasn Besls, Cards f.r :'-'r AN -.-..L:. cohilaingr 14 i‘.-,‘.':--f.'... [ifice 18§ the «are all New Parterns,
et Ipsrruntivns. Al .E{u.' t.- i) Freilid :,, Ir satard vl an 1 } et okl an any other toem, and woould, of wid separately,
aung Lleth, Frioe Ta, 0d. Securely a k-d [efiat free HH E.I-ri I.', i I- 1 et theee or fuur tunes thie amount <harged. Fretworker's
i frartalle woad case, with hunged il and leather stz -.p, at i Wbustration Handbonk and Werkshop Guide, price 18, New Diesigna,
oil.eatra, Al Fatterus greatiy recluced in pnce.
Fvery 50t In carelully examined Leflore being sent cut, and

MN.B.—If Apparatus does not give satisfaction,
and 13 returned uninjured within three days of
receipt, we guarantee to refund purchase money,

Timber Yards, Sawing and FPlaning Mills covering about

wari. G e workioen, wh 1% Wil exciaiier l,-'!rt.-rl I.rH'F"l'r
Flostugraplue Apparatiis nf :‘.-r:r}' ele o n atitati, 1ECAIT H,z:-,l.-:-.[,!; GO L Lhie Two decres near Railw ajpy Ntal iﬂ']L_
[+ PR a‘;": i W

The procesis simplicity itsell. Full Instructions supplied with cach set.

cn £ H._§. & €0 kerp regrilarly in strck abo tiﬂﬂ.m
EE Thp.- Eﬂurlu{.- Lamﬁrﬂ. E'Et 34'5 r I:T ur FRETWﬂﬂni i, '-'l".I"'! 1 . v, Veres f:. E‘ﬂhp'ﬂ D'ﬁ‘lﬂ- Hu- m

Coamplete, ernsisting of 2 Palidiedd Maliagzany S 'r Dellnwg, 1 .plate flr-, @ =-r1,.- lagire oual _,.f Legrs, Flanks and
Lamera to photagerapds (ol aee carte-<le-vintei, wil I--. -......._r T i i i Wit 5':- , and Eﬂ'ﬂﬂﬂ'ﬂ
Lrark Slide. B omennted T, B Fittagg :.. baput i o ru:..:.-s:z:f DEEIGHE for rrat-nru, Wood
Sndutivae, Packet of liry Plates, ar J: fu J In r— Aty ¥ alfiae Carving, ELCuy L= u.'. urrmense Stock of Jeiners
trur to tike a good Flotogeaph, Frc = da. ,.cL ur Securel }rju. kedd by Teal Chets, Fretws r.. Outfits, Dirils, Saw Frames, Hand
Farcel [rox, 4n, l:lTr-; :'Ill :..uri ade c. dic.

i Epa:ia.uuu for 1888 & 1889.—Books of New

Complete Fretwork Outflt, comprising 1>inch

21 H!r rae, 42 Saw., Awi, Fue, 1Ih ,.;r-.-v- th sufficient
[elat Womsl, wratin), and 13, Handbook on Fretws i,
[T - G4l carnage pad, 12 fee! r‘l.Lwrt!:t.l Flaned Fret-
LT LM ‘.} . Bl

TOOLS FOR AMATEUR WORKERS. |

Our Joiners’ Tools List is
now ready, fully illustrated,
sent post free.

BOOTH BROTHERS,
Tool Malers,
DURBI.IN.

-—

~ Fretwork ana Carving.

GOLD MEDALS AWARDED TO OUR CUSTOMEES.

Just cut—Lists Nos. 41 and 40 of Latest Desizns, with Instructions
I'r,r Fre T. Cutting, ree on .n[-l,:[ cation ; Cor np lete Catal L-,.:Ll'" Nos.

1 and 32, of Designs, Machioes, T o l=. ..ml Materials, with 1,4::-.}
f l:,.._"l";"-:l.ng': & L : Book on W od-Carving, for the Guidance 0
Beginners, with so illustrations, gd. ; Five .‘-enp srting Photo-frames,
I'wn i-'.; . mf_lu-.mr ulustrated one, 3d., free.  Please quote aum-
bers of Lesigns when ardering.

.'I‘! s - TS T L
i :w,f HENRY ZILLES & CO., /ublishers of “The Amateur,”
24 and 28, Wilson Street, Finsbury, LONDON, E.C.

"...'

= f
(%}

‘l

woinir; CASSELL'S TIME TABLES, (rrieca

NURSE’'S REGULATOR.

Patent Applied for, No. 5130.

an bLe

_ Pattern Dench Manes, o
htted 1o any Smaalh, Jack, or Try Plane, without alteration of Irons

hf II“

For adjusting the Trons

g h
casily

J
adveady inouse,
Lintn [re

I'rice 28. each ; post free, 28, 3d.
I'rice by post on application te Sole Mal:era,

CHARLES NURSE and CO.,

PLANE MAKERS AND TOOL MERCIIANT Sy
182, Walworth Road, London, S.E. |

IVIELLIN 'S FOOD

7
For Infants and Invalids.
m—- wi« NOT FARINACEOUS. Rich in Flesh, Nerve, Brain,
and Bone Formers.
_ I"I is a fact that farinaceous foods cannot he digested by Infeg: Th": :
the only food in w hich the starch has been whaolly € 2
soluble substances, which can at once be converted in the body into <

> e
‘IThis remarkabie result 15 attained ootside the er.,} h"r imitating

nditions of h althy and perfect digestion. ?
the natural condition k :ul-u gically by the hl;hﬂl Medical

blood.

the process of manufacture,

¥ 1as hee i d Jh
MELLIN & Fﬂﬂn has uen In:'[?:ﬁl‘. I.il:?hr‘.t;,nnhrd Analysts, and

has -

Authoriues, and tested chemically by the : P %
b 'IllI classed Ib} them A 1. It has gained many awards of the highest merit al 2 _

Exhibitions. ; 5

’ li":ull ?:INI in the market can show such a vast collection of bond- ﬁ: te % =
many of these allude in an emotional vet sinc re manner to the fact . _ .'

FOOD has saved Baby from Death.’ .5 ¥
USED IN ALL CHILDREN'S HOSPITA i

Prospectus, Pamphlet and Sample, post frce on application lo the
and Manwufacturer,

G. MELLIN, Marlborough Works, Stafford St, Peckham, Lﬂﬂmlﬂ JF

(Enxtablished 1841,) |
PRINTED AND IPUBLISIED BY CASSELL & COMPANY, LIMITED, LA BELLE SAUVAGE, Loxponw, E.C.
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