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A vALUABLE bed of coalhasjust been traced
at Ashton-under-Lyne, which is estimated
to yield over 230,000,000 tons.

* *

in one day the human body generates
enough heat to melt forty pounds of ice and
raise it to boiling heat. A marvellous
anachine this human frame !

* " #
A scheme for amalgamating all the build-
ing trades in Philadelphia makes progress.

The idea is to avoid strikes, and more
agreement between employers and employed.

* %

Weod properly treated may be moulded
in blocks in the shape of bricks. A hotel
built in Hamburg entirely of compressed
wood is as hard as iron, and rendered abso-
lutely proof against fire and the attack of
insects by chemical processes.

* =g *

Krupp, of Germany, will exhibit at the
World’s Fair the biggest cannon ever con-
structed. It will weigh 122 tons. The
#pecial car on which the cannon will be
shipped will itself weigh nearly 20 tons, so
that almost 142 tons will be comprised in a

single load.
* *

At last the dry collodion process 'plé.tes-

are on the market. The advantages which
they possess cannot be disputed :—a clear
glass 1n the shadows, suitableness for lan-
tern slides, fine results in copying, freedom
from hala,tlon, and rapidity in the develop-
ing and washing processes.

3* .

An idea is on foot for a trial of speed of
English and American locomotives between
New York and Chicago during the Colum-
bian Exposition. The plan is to bring over
an English engine of the latest pattern, with
fuel and crew included, so that the test may
be fair. Civen equa,l conditions, we believe
the English would win en all points—easily.

* ., s
“ Sand Cement,” made by mixing hydraulic

cement with sand gravel, or ballast, has
been patented, The idea. of “hydmuhc ¥

cement is novel. We know of cements.that
resist the action of water—all limes that
burn buff colour do this; the best is the
barrow lime of Leicester—but water-pipes
made of cement would be new tous. Where
was the inventor’s adviser ?

3 *

Diving dresses in the pearl fisheries of
Tahiti are to be abolished, as being injurious
to the interests of the natives who depend
upon. that industry for their living. It is
also considered unadvisable to fish at greater
depths than ten fathoms, as beyond that the
shells are mostly important for reproduction,
and to destroy them will be to ruin the

fisheries.
% *

In an electric arc the positive pole is
hotter than the negative, the positive show-
ing a temperature of about 4,000° C., the
negative showing a temperature of 3,000° to
3,600° C. This difference of temperature
produces a counter electromotive force which
acts like ohmic resistance. The cause of the

-positive pole wearing away twice as fast as

the negative is due to this difference in
temperature.
* *

Some trials of anti-fouling paints upon
English warships show that a French com-
position introduced by our Naval Attaché
at Paris 13 likely to be largely adopted. It
was applied to the hull of the Camperdown,
which vessel, when recently docked at Ports-
mouth, after a ten months”cruise as flagship
of the Channel Fleet, presented an excep-
tionally clean and satisfactory appearance.

The composition is to be again applied to
- the vessel.

In a new pneumatic tool for caulking the
joints of steam boilers, a chisel edge is given
a rapid reciprocating motion by the action
of a small piston driven by compressed air.
Held in one hand, the instrument requires
little pressure to keep it to its work. Some
hundreds of blows are struck per minute.
One feature of the appliance is that it can
be used in awkward places where it is

- difficult to use the ordinary hammer and

caulking tool.
* %

The lifting of a railway station has been
accomplished at Frodsham, in Cheshire. The
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station being too small for the joint lines
running into it, and in order to obtain
increased platform accommodation, it was
decided to remove the station-master’shouse,
booking-office, and general waiting-rooms
about 6 ft. back. With the aid of eleven
powerful jacks, the whole erection, weighing
about 400 tons, was moved en bloc into its
new position. A cracked chimney stack
only marred the operation.
* %

Engineers, when letting eccentric straps
together, should have a trammel gauge or
piece of 1 1in. wire turned down at each end
and sha,rpened at the points. When the
engine is in good order a centre mark should
be made on the stuffing-box, and another on
the slide-rod or eccentric- IOd then make the
trammel gauge to suit this distance when
the engine is on one of its dead centres.
This will save time; the slide-valve can be
lined up, without breaking the joint of the
steam-chest cover, by placing liners at the
foot of the eccentric-rod.
% *

An instrument for testing the magnetic
propertiesof ironand steel hasbeeninvented.
An aluminium wire, 301n. long, suspended
vertically by a wire, carries at the top a
magnet fixed at right angles thereto. The
lower end carries a light fork, across which
a fibre is stretched to carry a mirrorat right
angles to itself. The specimen of iron is
placed in a magnetising coil near the mirror,
and the current also passes through a coil
placed near the upper magnet. The motion
of the mirror is observed by the aid of a spot
of light which, as the current is varied, traces
out curves of magnetic variation.

* - *

Temperatures in deep borings in America
are interesting. One boring, 5 In. in
diameter and 4,500 ft. deep, lined with iron
pipe, was dry except where water had accu-
mulated at the bottom. It was found that
the temperature became higher by about
1° Fahr. for every 82 ft. increase of depth.
As the boring was continued, the increase
of temperature became somewhat higher ; at
a depth of 4,462 ft. it was 110°15° Fahr,, that
at the surface being 51°. No law can be
formulated on the subject, because the
crust of the earth is not homogeneous. In
the instance cited the fact of the bore-hole
being lined with iron may have rendered
the thermometer readings inaccurate.
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JEWELLERS’ ENAMEL AND ENAMEL-
LING.

BY H. 8. GOLDSMITH.
s o v SEEESIE—

EXTRACT FROM SYLLABUS OF THE CITY AND GUILDS
OF LONDON INSTITUTE FOR THE ADVANCEMENT
OF TECHNICAL EDUCATION—DEFINITION OF AN
ENAMEL : ITS QUALITIES AND USES—(CLASSES
OF ORNAMENTAL ENAMEL—CHAMP-LEVE, CLOI-
SONNE, AND ENAMEL PAINTING, ILLUSTRATED BY
DiagraMs AND ExamMprrLes oF HOLBEIN WORK
—JEYPORE ENAMELS—FRENCH CLOISONNE.
TrESE short papers were written as an at-
tempt at giving such in-
formation to the students of
the ordinary grade of gold-
smiths’ work as would be
useful to them in the course

J

laid on paper with water as a vehicle. The

difference 1s that enamel colours are fixed,:

and to a great extent developed, by fire,
while water-colours undergo no further de-
velopment. More will be said on this sub-
ject later on.

It being understood that enamel painting
has to do with the surface of a piece of
enamel, and that the two terms champ-levé
and cloisonné have to do only with the form
of the supporting material, it follows that

where the surface of the article is alteréd tao
a suitable condition to receive the enamel,
either by the formation of grooves, hollows,
or shelves; and the same name is given to
enamel work even when the article is quite,
or only partially, enclosed in emamel (Fig. 1,
¢, ete.), this last mentioned being more often
called the Cinque-cento or Cellinistyle when
applied to boldly-modelled ornament. It is.
well shown 1n several enamel articles in the
South Kensington Museum, but particularly

an enamel painting may be a cloisonné or a | in a book-cover or case for a missal said to.

of their business, as well as
i their examination for
rizes and certificates next
May, and to deal with mat-
ters not spoken of in their
text-books.
In the syllabus issued by

o
Xk i
)

o ,

the “City and QGuilds of

London Institute for j;he
Advancement of Technical

have belonged to Henrietta
Maria, Queen of Charles I.
(No. 736.64). Itis at present
in the Prince Consort’s
Gallery, where also is the
small cup we shall shortly
refer to.

All the parts of Fig. 1 are-
mere diagrams, to illustrate
the variations 1n their sim-
plest possible forms.

Holbein Style of Enainel.
—Of the two more ordi-
nary varleties of champ-

Education” the subject 1s
mentioned in these words:—
“Enamelling. — Difference
between champ-levé, cloi-
sonné, and enamel painting,
with some account of their
principles and practice.”

The writer asks leave to
state that the following re-
marks will not be strictly
and rigorously held within
such bounds as may seem
to be defined in the above
quotation ; for liberty has
been taken to refer to other
—but, 1t 1s hoped, not irrele-
vant—matters.

Definition of an Enamel.
—Enamelling—at any rate,
for jewellers—can be defined
as an opaque or transparent
vitreous glaze fused to a
meiallic surface. It is used
by goldsmiths to embellish
Jewellery, by giving variety
of colour and surface to the
different ornaments ; and it
18 used by other trades for
other purposes: from enamel-
ling a street-sign or the
number of a cab to lining a
saucepan. With us 1t 1s
employed mainly for its
artistic qualities, on account
of the many beautiful
colours 1t can give us; with
others, 1ts more prosaic, but
not the less valuable, quali-
ties of permanence and
NnoN-Corrosiveness are more
valued, as the readers of Work well know.

Classes of Enamel Work.—The first two
terms made use of in the extract from the
“City and Guilds’ Syllabus ” are champ-leve
and cloisonné. These are the names of two
classes into which enamels are divided, but
they refer entirely to the way in which the
work is prepared for the reception of the
enamel (Fig. 1, A, B, and ¢ ¢/, and F1g. 2, A,
show them in their simplest form), while
enamel painting deals with the surface only
of an already prepared enamel plague (shown
diagramatically in Fig. 3).

Enamel Painting is a process in itself very
much like water-colour painting : the colours
are laid on in a powdered condition with a
volatile oil, just as water-colours may be

Jewellers’ Enamel and Enamelling.

of Pieces (Thirty-three).
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levé three examples can be

shown. Fig. 1, A/, is a copy
from some genuine designz
of Holbein ; and if it were
made up in what we call
the Holbein style, the varied
pattern would be brought
out in many different colours
of enamel : such as green,
red, white, black, and blue.

A genuine sketch has been
preferred for evident rea-
sons, but it would hardly
be fair to pass over the
modern Holbein work, in
which stones in raised set-
tings are alternated with a
severe and ugly form (as
shown in Fig. 1,4'".)

This shape 1s more or
less toned down by varying
the colours of the enamels

in the five partitions, and
would probably have a few
scrolls running from it. The
scrolls might be gold and
the ground black ; but there

champ-levé enamel as well as an enamel
painting : not that enamel paintings are, as
a rule, done on plates prepared a (a cloisonne,
but on a plaque of gold orcopper, encrusted

with two qualities of enamel under certam -
- Indian work.

defined conditions.

The two French terms champ-levé and
clotsonné seem to ask for an explanation of
their meaning. Champ-levé means that the
oround or field which is to support the
enamel is either chased into hollows, if the
metal is thin (Fig. 1, B), or has hollows dug
out if the metal is stout enough (Fig. 1, A);
the hollows or grooves being, of course, made
of the desired pattern that the enamel is to
take.

Champ-levé enamels, then, will be those
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Fig. 1.—A, Simplest Form of Champ-levé
Enamel—:.c., with hollow cutout ; A’, as applied in an Enamel Brooch of Holbein ;
A’, as applied in the Modern Holbein Work ; B, Another Form of Champ-levé,
where the Metal is chased into Hollows of the desired Shape; B/, as applied in
Indian Work : the sketch is taken from part of a Necklace ; C, €', a Third Form
of Champ-levé, the Enamel encrusting or enclosing the Metal, either partly or
entirely. Fig. 2.—A, Simplest Type of Cloisonné Enamel—a Cloison filled with
Enamel ; B, Drawing of a French Cloisonné Plaque ; B, Lowest Branch of same,
showing how Wires or Ribbons are shaped to form Cloisons and the Number
Fig. 3.—Section of an Enamel Painted Plaque—1st Top
thin dark Layer represents Enamel Paint; 2nd Layer is the Enamel Ground;
3rd, Metal ; 4th, Enamel for strengthening purposes.

is nothing fixed with regard.
to this class of work, except.
that a good contrast of
enamel colours and of gold
was to be attained.

The plate to form the
article would be either flat
or in some simple raised
form ; the enamels would
be run into hollows that
were engraved outy and the
whole of the enamel pol-
ished off quite smooth, this
being in complete contrast
to the raised or Cinque-cento style, shown
in its simplest form in Fig. 1, ¢.

Indian (Jeypore) Enamel—For an ex-
ample of champ-levé, where the ground is
chased into hollows, the best example 18

The sketch, Fig. 1, B/, is the back view of
part of a necklace, two squares out of six-
teen, with pearls connecting them. The:
colours would most probably be erimson for
the owers and green for the leaves. There-
are dozens of examples of this sort of work
in the Indian section of the South Kensing-
ton Museum, and they are to be met with 1
nearly all art collections. _

The gold used is very nearly pure, and 1
extremely thin. The purity, combined with:



No. 181—September 3, 1892.] .

WORK.

357

its tenuity, of course greatly facilitates the
formation of the different-shaped hollows,
and also brings out the enamel colours in
their highest degree ; but being too weak
for wear, it is always filled in with a pitch-
like substance before the stones are set in.
Clovsonné (or in cells).—This term comes
from the French word, “cloison” (a par-
tition wall) ; and, as one would expect, for
this class of work the surface 18 divided
into separate parts by soldering properly
shaped partitions or ribbons at right angles
to the surface, so that different enclosures
are formed. This is sometimes called fili-
gree enamel, or Byzantine style. Into these
enclosures, or “ cloisons,” the enamel ig fused.
The best examples of
modern cloisonné are pro-
duced by the Japanese and
the French, the latter using

right angles to the work. The cloisons are
still cloisons even if round or twisted wire
18 used to form the partitions ; and so that
the enclosed spaces, the cells, or the com-
partments for the reception of the enamel
are placed on and fixed fo the work, it will
belong to the “cloisonné” style ; while if
the base ¢tself be prepared by cutting a por-
tion out, or by being chased into hollows,
or 18 enclosed in enamel, then the title
“ champ-levé ” will belong to it.

The next paper will deal with the more
uncommon varieties—with false enamels
and niello; the third with the preparation
of work for enamel ; the fourth with the
process of enamelling.

roller, the width of which depends on the
width of paper required—which lattershould
be first settled by the quantity of figures
and writing required in one lne—turns
on a shaft (b), to which is also fixed
a worm wheel (B), driven by means of
a worm (¢) fastened to a longitudinal
shaft (¢}, which latter projects through the
front end of the till, and is carried therein
by a suitable bearing. On this projecting end
is fixed the brass polished handle (D), the
shape of which can be best seen in Fig. 4, as
well as the brass circular segment plate (d)
against which it works, and which is fixed,
part on the box (&) and part on the drawer
or till (¢). The worm (¢) should be single-

threaded, and the pitch

should, in this case, where

it for jewellery to a great

AN AR

extent, and the former for

many other articles, vases

included ; and on some of
the vases the work is even
finer than the French put
on their jewellery, fine as
that 1is.

Thefinished example given
here (Fig. 2, B) is sketched

C Kk

P

> o> the worm wheel and cylin-
é | derare almost of the same
. c PN |§ diameter, equal the space
o - 7=\, | Dbetween two lines of figures,
%/" | M{fl’t” i {/] so that with each revolu-
//é \Q\\\L\a—:/’,"ﬁ};}'f}// ) tion of the shaft (c) the
% =" . N\ 7] worm wheel, together with
Ay E T 5///; the cylinder (a), will have
CTINII T Y., i turned through a space equal
ADIIIIIIIITIITTITTIRTITIIITETTTNNEYY  to the space between two

lines of accounts. The paper

Fig. & : :
& (F) 1is carried rolled on &

from a series of four stages,
showing (1) the design, (2)
the gold plate with cloisons
soldered on, (3) first stage of
enamelling, (4) the finished
article.  These were pre-
sented to the South Kensing-
ton Museum by Monsieur A.

wooden bobbin (f), which

Fulaize, ainé, and are num-

bered 1772 to 17720.—69.

\= WL e/ N latter 13 prevented from un-
N Ny N\ winding too quickly by the
\ \ : N LD .
\ . | k ‘ AT spring (¢) bearing on the
\ L i ) .
N\ / - - 3\\‘& lengthened end, and this
: § / :g}\, spring should be carefully
§ : I_Q AN adjusted, so that the tension
N e 7 "‘@k;’\k on the paper should be
N c R = S neither too great nor too
2 i little. I may here remark

They are at present in the

that the shatt (¢) must not

‘f.v estern Galleries, where A T T T O O O be turned b'a.cklu q}‘ds, there-
most of the modern jewel- N\ g NG B p Zose NI fore on this shait, at the
lery 1is. D] = T A T S e (V= B{Sﬂlll_l backk of the box, I have
To @ive & dlear 1dea of H e | t file J am\ﬁgik % fixed a ratchet wheel () and
the number of pieces that ! :' ! E E - c\§ ‘ﬁ‘ ' ratchet (2), kept in position
go to make up a cloisonné =i T e - %1'5 by a small spring.
enamel, the lowest branch - —§‘ The bell (¢) is rung by
i3 here shown (Fig, 2, B/) N § means of a cam () on shatt
separated, and thirty - three Fig. 3. | N \\\le (¢); this cam (j) gradually
pieces are in that portion g = \\\E moves the hammer (4) of the
alone. The full number can & % bell till the shaft (¢) has
be counted by anybody - \\% revolved a quarter of a
curious in the matter, and N\ ' ; § circle to the right from 1ts
possessed of sufficient pa- §\§ present position, when the
tience to make a pilgrimage \\“\ § | hammer (&) is driven against
for that purpose to the § § the bell by means of the
j : : ) ing ‘ AWwIng
M%S}f;lmﬁnes‘t examples of “ DY \\\\\\\\\\\\\\W‘W\\l igfﬁ; %x?ithgélte (}ilqio?éncéxj-:
—_————— )

Japanese cloisonné are now
seen in the shop window
of Messrs. Halstaff &
Hannaford, Regent Street,
W. The jars are decorated with a minute-
ness and refinement almost incredible.

These two classes of enamel work—
champ-levé and cloisonné-—have both the
same practical object in view, which is
the formation of cells to keep the colours
separated and to protect the enamel, by
giving depth to obtain a firm hold, as well
08 to guard 1t from risk of danger by
blows on its thin edges. Depth is also
required to obtain richness of colour iIn
many cases. Less depth is required than
would be thought mnecessary by most
people ; but slig%t as it is, it does away
with the extremely thin and weak edge
that an enamel would naturally have if
left in the condition that it would take
after being fused.

_Cloisons.—The partitions (Fig. 2) which
give the name to the cloisonné enamel are
not always made of flat pieces soldered at

Check Cash Till, Fig.1l.—Sectional Elevation. F
Plan, Lid removed. Fig. 4—Front View, showing Handle for working Mechan-~-
ism, Fig, b.—Perspective View, showing Till and Top open.

TRADESMAN’S CHECK CASH TILL.
BY P. B. H.

THERE are several kinds of tills in use to
prevent robbery by assistants. The principle
18, however, somewhat the same in all : so
I will, with the above drawings, describe
the interior arrangements of one of the
many. I may here say that most of these
machines are patented, but I have no doubt
one could alter the mechanism and arrange-
ment to overcome the difficulty. The draw-
ings herewith respectively numbered 1 to 5
will give a clear idea of the mechanism
by which check tills are worked. A is
a turned metal hollow roller about 5% in.
diameter, round which the paper for the
accounts is gradually wrapped, and to which
it is first held by means of a small spring
clip (a) fastened to one of the arms. This
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ig. 2.—Transverse Sectlon. Fig.3.—

planation, shows the me-
chanism clearly. The handle
(p) for working the internal
. mechanism 1 of the shape
shown In Fig. 4—that is, there are two ears
on the right-hand side ; this only allows the
till (¢) to be opened in one position tor
each revolution of the shaft (¢), and that 1s
when the handle (p) has performed one-half
of a revolution from its present position, or
until the straight side comes next the till (e),
when, by means of a coiled spring (i) fixed
to the back of the casing, the till (¢) is forced
out, and when the change has been taken out
the till is replaced, and the handle (D) made
to complete 1ts revolution.

An opening (&) is cut in the toF of the box,
and glass (1) inserted, a small slot () being
left the full width of the paper, so that the
figures can be entered on the paper. The
small rods (o) are to prevent the lid opening
too far. The methods of carrying the various
parts I have left to your own taste, and even
the mechanism could be altered to sult any-
thing you might bave at hand. In order,
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however, to leave it more to your judgment,
L will wive you a few directions to assist you
when using the tiil.

A strip of paper (F), ruled to whatever
design you require, and long enough to
register the transactions oceurring in a day,
1s placed on the reel (f), and the end secured
by a . the lid is then closed and locked. Just
before business commences you enter on the
paper through the opening (») the amount
of chaunge to commence with. You then
turn D until the till springs out, so that you
arve enabled to insert the change. I may say
that during this half turn the bell has rung.
The till 1s now closed, and
the handle turned into posi-
tion, as shown on drawing.
During this one revolution
of the handle the figures
written on thie paper have
been carried under the glass,
and though they can be
plainly seen, they cannot be
altered. :

Suppose an article worth
6s3. is bought, for which the
customer tenders 10s., you

first record the amount
through the opening (n),
then turn the handle to

the rizht for a quarter of a
revolution, when the bell
Ings, warning assistants

someone 18 at the
another quarter of a
evolution, and the till
pens, thus enabling you to
place the 10s. in and take
out the change. You then
cloze the till and turn the

handle to position shown,

(or a married man’s) comfort, what can be
more pleasant than to take some favourite
book or periodical from a bookcase, made
more enticing by the fact of its being of
one’s own construction? To my thinking,
the book seems to have an additional flavour
added to it coming from such a repository
than 1t does from the landlady’s rickety

shelves, chiffonier, or whatever receptacle

it 1s she provides. Itstands, when finished,
4 ft. 11in. high, 2ft. 6 in. long, and 1 ft. 3% in.
deep over all. It is made of deal and
mahogany, and is finished in enamel colours
and gold—say, Pavitt’s Avdenbrite.

when the figures will have
been carriea forward, and
the paper left ready for
ancther transaction. Sup-
pose the customer had ten-
derzd Az, and an assistant
ned to steal it, he must
first omit to rezister it and
alss to open the till, when
suspicions of some of
the people about will be
aronsed at not hearing the
Lell sound.

ii= 13 a fortunate trades-
man whose experience has
Iven him no concern re-
pecting his till,  Many an
Lrenions man ought now
o ve able to make his own
check cash till, Anydifficulty
could alwaye be remedied 1n
“shop.”
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BACHELOR’S BOOKCASE,
BY H. J. MARK.

INTZODTCTION —SIDER—SHELVES—BACK - RAILS — !

Baok-poARDING—UPRIGHTS—CUPBOARD- DOOR
BAVES — PANELS— BRACKETS — ENAMELLING
ND FinIs,

Titeoduetion,—1 have chosen the above
ti-le ou accont of this particular bookcase
Leing especin!ly suitable to the requirements
of bachelorwsm. being neat 1n appearance
and compact, easlly and cheaply made, and,
above all, being so designed that it can be
readily taken to pieces, packed up for
transit, and as readily put together again.
It will Lold Dbetween thirty and forty
volumes, quite as many as most bachelors
care to carry about with them ; and now
thar winter is coming, and a pipe and cheer-
ful fire are two great factors of a bachelor’s

A

Back-boarding.—The back-boarding ~of
cupboard is of % 1n. match-boarding, tongued
nd grooved, and fitted into the rebates of
shelves and sides, and secured by 2 in.
screws. If desired, the back-rails could be
done away with, and the back-boarding
carried up to top shelf.

Uprights.—These are fashioned in the
same manner as in a “ Whatnot for Ama-
teurs” (No. 128, Aug. 29th, 1891), the
projecting 3 in. of the shelves being housed
into them, as shown in Fig. 7, isometrical
detail. They are likewise secured by the
same kind of fancy brass-headed nails.

Cupboard-door Frames.—
These are 2 in. wide, £ in.
thick, and 1 ft. by 1 ft. 11in.
over all, and are mitre butt-
jointed, as shown in iso-
metrical detail (Fig. 4). The
joints are glued and secured
by 1in. screws, care being
taken to put in the screws
s0 as they shall enter the
thickness of the wood and
not penetrate through the
grooves ; the screws, of
course, are screwed in from

"the inside of door frame.
They are rebated % in. by
1 in, to take fretwork
anels, to secure which and
teep in place, a fillet 1 in.
by i in., mitre-jointed, is put
around, as shown in section
(¥ig. 2). They are hung
with one pair of brass hinges
each to two pieces of £ in.
by 1 in. stuftf, and 12 in.
long, fitted inside cupboard,
and secured to uprights.
They are also fitted with
two small  ornamental
handles, a cupboard lock,
and one small brass flush
bolt. Two small pieces of
wood, 1in. by £ in., should
also be placed inside, top
and bottom, for them to stop
against. ]

Panels.—These are of 3 1n.
mahogany. The motif of the
design is that of marguerites,
3in. border (see Fig. 6).
The panel would look still
better if finished by a little
relief carving. :

Brackets.—These are of
1 in. mahogany (Fig.. 5),

4‘ .
drawn half-size, and ~are

Fig. 1.—Bachelor’s Bookcase Complete.

Sides.—The sides are 4 ft. 1in. high, 1 ft.

' 91 in. wide, and 1 in. thick, and preferably

are shaped out of one piece of stutf. They
are rebated %in. deep for the shelves and
1in. deep between the two lower shelves, to
take the back-boarding of cupbourd.
Shelves.—These are 2 ft. 4% 1n. long and
3 in. thick, the top ones being 102 . wide,
and the two bottom 1ft. 2% in. wide. They
are housed into sides, and secured by three

round-headed brass screws at each end.

They project beyond the sides § in., and have
erooves and sinkings along their fronts, as
shown in Fig. 1. The two lower shelves
are rebated along their inside edges at back
Lin., to take back-boarding. _

" Back-rails.—These are 2 ft. 51n. long, 2 m.
wide, and 1 in. thick, and are secured, as
shown in Fig. 3, by 2 in. screws, two at each

' end, to sides.

The Work Magazine Reprint Project © 2012 toolsforworkingwood.com

secured by # 1n. screws to
uprights, the dotted line
in the figure being the line
of upright. Two  are
wanted for the right hand and two for
the left.

Enamelling.—The wood is stoped in the
same way as for the previous articles in
Work, and the main colour is Arabian
hrown. The uprights are treated as before
described.  On the edges of the shelves the
arooves are blue and the sinkings gold. On
the cupboard-door frames the two outer
arooves are gold, the middle one blue. The
panels—the flowers are white with gold
centres ; the leaves. various shades of green,
according to taste ; and the stems bronze-
oreen or olive, with touches of a little
hrown in more shadowy parts ; the brackets,
ditto. Behind the panels is placed, taste-
fully arranged, pea-green pongee silk or
other material. The curtains are hung to a

"amall brass rod with what my wife tells
e is a “roosh” at the top; they are also
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fea-green, and are for protecting the books

rom dust, etc.

-0

THE WORSHIPFUL COMPANY OF
PLUMBERS.
BY A WORKING PLUMBER.

Tars Company, one of the most active of
the City Guilds, was founded in the six-
teenth century, and its objects at that time
were probably somewhat similar to what
they are at the present day—viz., the pro-
tection and preservation of the trade or
craft of the plumber. It is well known, no
doubt, to our readers |
that these old City ;
Companies have
from time to time
been held up to
ridicule and scorn,
as having ceased to
fulfil the ends for §
which they were §
designed ; and no |
doubt, in some cases,
this has not been
without reason. The
giving of an occa-
sional dinner, the
presentation of its
freedom to some
titled mnobody, and
such similar pro-
ceedings, certainly
do not evince much
vitality or energy ; ¥ . &
and that this 1s all SR
that some Compa- 58
nies do to advance
the interests of the

admitted to the register on furnishing satis-
factory proof of their efficiency. Why these
persons should have this privilege it 1s hard
to say. Itis a weak place in the scheme,
and that all who desire registration should
show their capability in a practical manner
should be imperative. Testimonialsare not
difficult to get, and this little loophole ac-
counts for a good many R.P’s. being not so
capable as they might be. Nevertheless,

the fact of a man being a R.P. does not
thoroughlyensure the public against scamped
work—work that may be in accordance with
sanltary principles as regards the fixing and
general arrangement, yet faulty as regards
workmanship and material used — this

trades they are sup- |
posed to represent
18 too true. The
Plumbers’ Company,
however, is a worthy
exception, and has |
done much within }{
the last ten years to |
advance theinterests
of plumbing and
sanitary science, es-
pecially under the
mastership of Mr.
George Shaw. Under
1ts auspices a great
many reforms have !

been  inaugurated \\\‘E\‘\\Q\‘w “\‘\\ |

and many benefits \Lle,]'IL
conferred not only

upon plumbers and the plumbing trade, but
on the public at large. Amongst these
1s the Registration scheme for Plumbers.
This was introduced in 1886, and was de-
signed to protect the public from the
ignorance and incompetence of workmen
who, whilst professing to be plumbers, and
taking in hand plumbing work, had only the
most shadowy claim to a capacity to under-
take any such work., That much illness,
disease, and even death, has been occasioned
by such Incapacity is beyond all question.
This Registration scheme was, undoubtedly,
a step intheright direction. Briefly stated,
1t 18 as follows —

A register 1s kept of qualified plumbers,
the requirements being that all registered
plumbers shall pass an examination in the
theory and practice of the trade hefore a
Board of Examiners, consisting of thoroughly
practical men,  The only exception to this
examination is in the cage of plumbers en-
gaged 1o the trade before 18946,

Bachelor’s Bookease.

Fig. 2.—8ection of Book-
Fig. 3.—Mode of housing Rails into
Sides, Fig. 4.—Butt Mitre- Joint of Door
Frames. Fig. 5.—Bracket. Fig. 6.—Panel
of Door Frames., Fig. 7.—Showing housing
of Shelves. All details to be enlarged to size
of Bookcase determined upon.

ca.se,

through the plumber being employed by an
unscrupulous builder. What 1s wanted is
that inspectors of sanitary work should be
appointed in each town of any size, who
should be empowered to inspect all new
buildings, and to report to the local sanitary
authority if the sanitary arrangements be
not properly carried out. They should also
be empowered to periodically inspect all
dwellings in their district for any nuisances
or defects in sanitary arrangements. DMost
plumbers will bear me out that if such an
arrangement were carried out there would
be a revival in the plumbing and kindred
trades such as has mever been heard of.
How many pan-closets, for instance, are
there yet in London and its suburbs alone ?
Thousands! These would have to be con-
demned or altered. [t may be arguned that
it would press hardly on property owners.
This consideration, however, can scarcely be
allowed to stand in the way of such reforms

These are i if in the interests of the public health it is
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necessary. A man has no right to allow &
nuisance on his premises, and to plead that
1t must remain because he cannot afford to
have it removed. For this an Act of Par-
liament—a species of Public Health Amend-
ment Bill—would be wanted ; and members
wanting something to do should look fo
this. This is a matter that the Plumbers’
Company might well take up when they
have succeeded in passing the Plumbers’
Registration Bill. The inspectors under
such an Act should not be kid-gloved gen-
tlemen, with a smattering of sanitavy science
crammed into them, but hard-handed, prac-
tical plumbers from the workshop—men
who know something about the work they
are to inspect. In-
spectors such  as
these would be a
s terror to  jerry-
4 builders and  their
fraternity ; for they
would not he able
to gull them. With
regard  to  schools
. and clagses for
 plumbing and sani-
tary encineering, tha
- Company probably
g prepaved to render
gvery assistance 1in
its power to towns
or localities with a
desiretostartclasses,
such assigtance tak-
e the form  of
grants of money or
but

T
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| | prizes gome-
. | thing further might
Lo R R R A e \:‘ o, i F 11 ’
i { be done for the pro-
i b vincwd towns.  The
‘ | Loncon  technical

schiools are well pro-
vided with teachers,
and they have the

chance of seelng and
hearing the best men
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and leading lights
of the trade. 1t is
! different In country
: towns., Often thers
115 not a first-class
5 plumber in  the

i neighbourhood, and
|
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where he exists, he
is often not able
to teach. If the
Plumbers’ Company
could see their way
to retain a staff ot
teachers, whom they
at nominal charges, occa-

i)

-

send,

could _
sionally to teach classes and nspect work

in distant localities, it would he a great
boon,  Another step that the Company
might take would be to communicate
with the Technical Education (lommittees
of County Councils and Municipal Autho-
rities, stating their willingness to assist
in forming classes for pluwmbing.  Lec-
tures could be given by qualified lecturers
which would serve a double purpese—in
educating the public, as well as those 1n the
trade, in the all-important bearing of sanitary
surroundings upon the general health,  The
Company could also do a good work amongst
the public by preparing and circulating leat-
lets bearing upon house sanitation in general,
pointing out dangers to health, how to
retnedy them, and so on. Some controversy
has been soing on as to the rights of ven-

3
monecers to do plumbing work, Tt
. - e e ; & i e o - 1 .
oy dificult to define what a pluomber
* 1 - ; 1

in ca T IR % N .
From Lis name, he is o leadoworker ; awd

.
3. il
I ',.",’i =
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smiths and fitters feel that in touching
wrought and cast iron-work the plumber is
The inspectorship
scheme would soon kill off “ duffers,” and the
public and good men would reap the advan-
The Plumbers’ Company, if it wants
to justify a continued existence, should be

infringing their rights.

tage.

to the fore in matters of plumbing reform.

+0¢

STAGE DRAPERIES—THEIR PAINT-

ING AND MANIPULATION.
BY W. CORBOULD.

THE amateur scenic artist will find the
drawing-in of draperies, no doubt, difficult at
first. The best way i1s to have a
cloth or curtain, and hang it in
the position he wishes to repre-
sent the painting. First mark in
all the folds with charcoal, taking
care to notice that when a curtain
is drawn up, say with a cord and
tassel (see Fig. 1), the folds are
angular ; particularly should the
material be of a thick and stiff
nature, such as heavy damask,
repp, ete, When you are satisfied
with the drawing, cover the char-
coal lines with Vandyke brown, as
taught in landscape (see Vol. I,
No. 97) ; dust off with your flogger.

We now come to the painting.
I will describe the way to manipu-
late three colours—viz.,, crimson,
blue, and amber ; any others may
be worked in the same way. We .
will first take crimson. You must
thin out some damp lake, and go
over the whole of your work ; let
this drv. Thin out now some
brown lake, and lay in all the
folds with it. If you have bul-
Lion frince, couds, tassels, or other
ornaments which you have already
drawn in with Vandyke, glaze
these all over with Dutch pink.
Fig. 1 shows a curtain of this de-
seription. Now glaze over your
curtain with thin crimson lake
again. You will by this time have
got a considerable depth of tone.
Now take a clean brush and some
shadow colour—thin blue ; go over
the whole of the shadows-— of
course, every fold has 1its own
shadow, but where the blue covers
the brown lake it will be the
deepest in tone—that 1s, purple ;
but on the larger wavy ¥olds the
blue goes over the crimson, a pale
cool shadow of a bluish tint. I
may here mention that all shadows
on warm colours are cold in tone ; the oppo-
site with cold colours, the shadows would
be warm. You must notice this when we
come to blue painted draperies.

You must now put in your high lights,
and for the crimson you are now painting
this must be orange red or orange chrome.
You must use it with care. Lay it on with
a bold stroke ; mind the angular form of
the folds ; soften the edges of these high
lights into your crimson. When you have
done this, and you think it satisfactory,
have some crimson lake or damp lake,
stronger in tint than what you have been
using, but not much, or it will peel off.
Use your large brush, and go over_the
whole of your work, shadows and high
lights as well, but not the part you may
have laid in with Dutch pin]ﬁ. I may say
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colours ought to be strong, to prevent them
rubbing up in the after glazings ; but in the
last glazing have more water to it: this will
prevent the damp lake from shaling. Now
you have got thus far with your work, all
you have to do is to consider whether you
shall glaze it over again. Should you think
that another glaze will enrich the work, go
over it again; but before doing so, touch the
highest lights with vermilion.

e will now take amber drapery. You
make your drawing the same way as in the
crimson ; the folds and angular forms are
the same, of course, in one colour as an-
other. First painting. Take of yellow ochre
and raw sienna in equal proportions, and
glaze over the whole. When this is dry,
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compounded colours, but it is not necessary
to go into them here, as the artist will
gradually gain the knowledge of compound
colours. For instance, purple would be a
compound of blue and damp lake; pale
rose colours would be white with your
crimson and damp lakes, according to the
depth of tint; white lace curtains, worked
out in patterns, try the skill of the artist—
their shadows are delicate blue. Where
heavy folds, a very little Vandyke brown
would have to be added to the blue, or
glazed over it. Then there are the different
shades of green, from very deep to the
palest sea or pea green ; in fact, drapery
painting is a study in itself, but “ practice
makes perfect.”

After this digression, we will
now go on with the blue. As-
suming you have done your draw-
ing in as before, and all is quite
dry, you first glaze over with thin
azure blue. ILay in the folds and
shadows with thin damp lake.
This will keep the shadows warm ;
blue being a cold colour, it would
not do to put a darker blue for
shadows, although some artists do
it ; but it is not right. I have
known others to use ultramarine,
which is a bad colour ; in artificial
light it goes black. Prussian blue
may be used, but my experience
‘Th  has taught me that for stage
i Wil drapery nothing beats azure blue
{1 bWy when painting blue drapery.
W&  We will now suppose you have
finished the folds and shadows
with damp lake; should you re-
WS quire the folds or shadows in any

part very strong, use a little brown
lake with your damp lake, using
your own judgment for depth of
tone. After this is all dry, glaze
over all with your azure Dblue.

When this is dry, should you

- wish to have it deeper in tone,
touch up your high lights with
white, and glaze over again with
your azure till satisfactory. Green
draperies are worked the same
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Stage Draperies. Fig. 1.—Proscenium Wing and Border. Fig. 2.—A
Draped Curtain, showing Scroll Figuring with the Folds.
—Bad Figuring if not painted as in Fig. 2,
of Proscenium Border, showing how to work with Brush.

lay in with brown lake the shadows and
folds ; soften the edges off into the yellow
previously laid on. Now lay on the high
lights with pale orange chrome. After this
is all dry, glaze over with the colour you
laid on first—viz., yellow ochre and raw
sienna. You may now glaze over the
shadows with thin damp lake. Now touch
in your highest lights with lemon chrome.
When this is all dry, glaze over the whole
with raw sienna. You will find by this time
your work will look finished, but should
you think it wants bringing out more, you
may glaze over again until you get it to the
desired effect. _
The next is blue. Of course, the drawing
is the same as in the former; it is the
manipulation of the colours that I wish to
impress upon the pupil. Although I am
giving a few colours, there are many other
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Fig. 4—Enlarged Part

—that 1s, royal green, emerald,
and the green lakes would come
into their composition.

We now come to bullion fringe
and other ornaments, such as cords,
tassels, etc.

There may be figures, such as
scroll-work, tflowers, ete. You work
these out with small fitches after
you have finished the painting,
taking care that the pattern falls
in with the folds. (See Fig. 2.)
It would not do to cross the folds
with the pattern or tigures. (See Fig. 3.)

To paint bullion fringe, you require 1n
colours, brown, brown lake, lake, orange
chrome, lemon chrome, celestial blue, and
Vandyke brown. You have drawn in with
Vandyke brown, and glazed over with Dutch
pink (Iig. 2). Now take brown lake, and
with your small fitch cover your former
work that you glazed over with Dutch pink.
Fig. 4 shows the work of Fig. 1 enlarged.
With orange chrome you must touch or
paint in here and there, not go all over your
work ; then with lemon chrome you go over
other parts. When this is all dry, glaze with
thin blue the top parts of your fringe (see 4,
Fig. 4), and alF Eeavy parts should have
their shadows bluish in tint, but glaze here
and there with some thin lake. This is for
the reflections of the crimson curtain caught
up by the gold. All these colours placed

— it

Fig. 3.
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one against the other will produce bril-
liancy—that is, the highest lights will be
pale lemon chrome, then deeper lemon to
orange, and so to brown lake. A little
practice will soon overcome any difficulties.
It 1s almost impossible to give the idea
fully without the aid of colour. Fig. 4
shows the sort of wavy line which you kee
making with each colour, using small fite
brushes for the purpose.

oo

DIVIDING AND REVOLVING FLOWER-
POT AND TUB FOR HEAYY PLANTS
AND TREES. 4

BY J. CHARLES KING.

_m._...._.

“To the horticulturist who has to handle
large shrubs and trees in tubs this invention
1s of real practical value for its economy of
jabour in potting and shifting heavy plants,
ste., without much trouble, as occurs with
ordinary pots and tubs, and with no risk to
‘the plant or pot or tub in the process.

Tor palms, orange-trees, cacti, and other
sropical plantsand trees, it 1s now necessary,
when they have grown too large for the pot,
to lift them out, or break the pots, or dig
out of the tubs. As they sometimes weigh
from half a ton to a ton or more, this means
‘the use of a lot of muscular strength, but,
‘withal, often unsatisfactory, by its delay
-and cost ; and for turning a tree in a con-
servatory, to present foliage in a better as-
‘pect, or to receive the sun on an opposite
sice, erowbars are brought into use, often
%0 the damage of the floor of the conserva-
tory, and always injury to the bottom of
‘the staves of a tub or box, and sometimes
o the injury to'the bloom of the plant or
<ontiguous ones, where crowded together.
And where the tree has to be shifted from a
»lass-house some distance into the open
wrround, it is a costly job in labour and ap-
pliances for the tub to slide on, as anyone
who has seen the shiftings at Kew or similar
Jarze gardens knows well.

Mr. A. Taleyrae, of large experience 1in
‘France, Algiers, and England, in connection
with tree and plant growth in tubs, ete.,
has made the whole subject of pots and
“ubs a special study, and, being essentially
practical, he has invented (1) a revolving
tHower-pot or tub, formed in two halves,
{(2) a double bottom for revolving, and (3) a
«radle-frame for its transit for short or long
«distances. He has taken it out of the
realms of theory into the workshop of prac-
tice. By detailing it, we at the same timne
:are better able to describe the inventions,
two of which are at the head of these notes;
rthe third needs noillustration,

Assuming the tree to weigh, with its earth
and tub, about two tons—and this has to be
put into a bigger tub or box—his first course
is to prepare a tub with a revolving bottom.
‘The bottom he has made of galvanised iron,
sufficiently thick to have a circular channel
sunk in 1t (as shown by Fig. 1). This
<hannel is for balls 4 in. diameter. This fits
exactly over a similar stationary bottom of
iron, so that one bottom revolves, by means
of the ball bearings on the other, so easily
that a boy can turn a heavy tree and its
ecarth and tub completely round. Now, to
hift a ton-weight tree that almost touches
the top of the conservatory is not to be
clone easily ; but to unhoop the common
tub and take away the staves is easy enough,
leaving the tree standing on its own old tub-
bottom. A tripod of iron, with a jointed
ring, padded, to grip the tree below its
lowest lateral branches, and the three iron

legs of this tripod being screwed into loose
nu$s let into base-blocks resting on the
ground, enables the swivelled legs to be
turned simultaneously in the nuts, to raise
the tree 2 in. or more, so as to shift away the
old tub-bottom, and insert the larger revolv-
ing tub-bottom under the bulk of earth.
To obtain its environment of a larger tub
is the easiest part of the work ; for it is in
two halves, and has two or more hoops on,
that overlap each other at opposite sides of
the tub. These overlapping hoops are se-
cured by pins, that hold the hoops immovable.
This is only the work of a minute for two
men. The space between the bulk of old

earth and inside of the larger tub has only
to be filled in with extra mould, and the job
is finished.

To effect easy transit of heavy trees and
plants to or from the house to the open, Mr.

Taleyrac secures the lower bottom of tub to
Fig. 2 :

Fig. 1
Flower-Tub. Fig.1l.—Bottom. Fig. 2.—Dividing-
Tub.

a frame, oblong in form. Under this frame;
at each corner, is an improved caster-roller,
which allows the whole to be pulled by a
rope by two men, without the need of nine
or ten men, with two or three crowbars, as
with the old tub. A light lifting-jack, of
simple make, raises the ends of the frame
when wanted to be lifted on or off guide-
planks, up or down stairways or steps or
slopes, or over soft turf.

This oblong frame has holes for suitable
staple-sockets for a pair of shafts to be at-
tached, and an axle for a pair of wheels,
fitted so as to use it as a “ gig-frame” for
horse draught, if needed for distant transit.
For the more scientific handling of plants of
large growth these inventions give iacilities
not attainable with the tub or box with
fixed staves, as for opening the tub {for
root-grafting, fossicking for a worm amongst
the roots, adding special manures, or intro-
ducing electrodes, etc., so easily done by
lifting away one side of a tub or pot.

In the technical contrivance of half-tubs
or pots there is no difficulty, as earthenware
serves as well as wood, or compressed fibre,
or anything suitable.
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For the wooden tubs the staves are not
bent, but left flat, so that the tub is poly-
gonal, and either dowelled or tongued and
grooved. Two inches up from the bottom
1s an inner curb or ledge on pots and tubs.
This takes the pressure off the bottom,
which the fastening of the hoops tightly
holds securely to the inner periphery of the
tub. A stave can be taken out and re-
placed by another if repairs are needed. In
fact, the sides may be taken away, leaving
the tree standing with supports in a glass-
house, for painting and quick-drying in the
open, and be replaced easily. The necessity
for trees being quickly moved from open
ground to shelter is an itemn of importance
which can be appreciated by those owning
valuable trees and plants,  As every part
of pots or tubs i1s to be made to uniform
sizes the renewal of parts is simple.

The square boxes and tubs are found to
be not the best shape for root-growth, the

| angles holding earth which is of no use to

the vitality of the roots, and their shape
cannot be regarded as ideal.

> G-6-

YOLATILE COMYOUND IN IRON.

ErLEcTRIC energy in any form is but change
effccted with intensity of motion ; every-
thing known 1s susceptible to electric
energy, though some materials are better
within the operation of our knowledge than
others. Perhaps the simplest demonstration
of energy not directly electrical, though in-
cidentally so, 1s the heating of steel to a
molten state. It assumes a white light,
similar in many respects to the electric light.
Perhaps by the polariscope its electric
character may be demonstrated some day.
The magnetic receptiveness of iron has
never been explained ; investigations are
being carried on by chemists into the volatile
compound in iron. One method of procedure
by Messrs. Langer and Quinke consisted of
reducing ferrous oxalate in a stream of
hydrogen at a temperature of 400° C, and
passing carbon monoxide over the product
heated to 80°C. The new body 1s volatile,
and 1s decomposed on heating, depositing a
mirror of metallic iron. The deposited metal
gives the reactions of iron definitely, estab-
lishing its 1dentity ; only a minute guantity
1s obtainable from a large bulk of iron, so
that at present satisfactory analysis is diffi-
cult. Whether this volatile product is in
any way a link of magnetism to iron is a
problem to be investigated by science.

- PRESERVING WOOD.

A NEw method of impregnating logs with

zinc chloride, to preserve them, is known as

the Pfister process. The timber is impreg-
nated in the forest as soon as possible after
it is felled. The zine chloride solution has
a specific gravity of 101, and 1s forced into
the thick end of the log by a force-pump.
To this end, an iron disc of suitable diameter,
and furnished with a cutting rim, is forced
into the end of the log and secured by
clamps. The time required for this pre-
liminary work is only three or four minutes
for each log. After a pressure of two or
three atmospheres has been maintained at
the thick end of the log for a few minutes,

the sap begins to exude at the opposite end,

and finally, a weak solution of zinc chloride:
comes through, showing that the operation
has been completed. About 21 gallons of
the solution are required per cubic foot of
timber treated.

b
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“WORK” PRIZE SCHEME.
NOTICE.,

“WORK” COMPETITION COUPON

will be found on page 400.

The New Paper for Boys.

The Brightest | The Most Entertaining
The Biggest The Most Amusing

The Cleverest | The Most Readable

Journal for Boys ever yet issued will be
published under the title of

_CHUMS,

Fvery Wednesday, price 1d.
Number 1 ready Sept. 14.

““CHUMS *? will be written by the most enter-
taining authors, and edited by
cne of the most brilliant writers
for boys of the present day.

“CHUMS”

will be full of spirited and amus-
ing Pictures drawn by the best
artists,

“CCHUMS?»

will contain Serial and Short
Stories by leading writers for
young people.

will be full of good Jokes and
interesting Papers.

“CHUMS?

““CHUMS?”

will have practical and entertain-
ing Papers on Games, Sports,
and Pastimes.

“CHUMS?”

greater variety of PRIZES than
any other paper.

offers, in No. 1, about 600
Prizes, including a variety of
Money Prizes, a Bicycle, Cricket
Bats, Sets of Colours, Tennis
Rackets, etc.

“CHUMS?”

S COHUMS?? will contain true narratives of
exciting adventures in all parts

of the globe.

“OHUMS?” will introduce a new character
to the world—"" Waggles,”
Our Cffice Boy, the story
of whose misadventures will be
full of fun.

will tell of boys’ doings at School
and at Home, written by boys
for boys.

“ CHUMS ”

©E “CHUMS " wi/ also be published in Monthly
Darts. LPart 1 ready Oct. 25.  Price 6d.

Casscrn & Cowreaxy, LizuiTeD, Ludgate Hill London ;
and all Booksellers.

will offer a larger number and

is ?ublished at La Belle Sauvage, Ludgate Hill, London, at
9 o'clock every Wednesday morning, and should bs obtainabia
everywhere throughout the United Kingdom on Friday at the

TERMBS OF SUBSCRIPTION,
(Sent post free to any part of the world.)

S months, free by post . 18, 8d.
6 monthe, T . -+ 38, 8d.
12 months, i .o « 68, 6d.

Postal Orders or Post Office Orders pavable at the General
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PraxororRTE TRADE APPRENTICES.—The
scarcity of skilled labour in the musical
instrument trade is forcing itself upon the
responsible members of the trade. It isnow
sought to revive the question relating to
apprentices. The idea 1s that 1t is not
advisable to revert to the former method of
teaching the whole of the branches, with the
result of giving the youth only a smattering
of his business, but rather that it would be
best to thoroughly ground the apprentices
in one branch, in which they may excel.
[This apprentice question 1s one affecting
every trace of the country, and cannot be
too forcibly or honestly put before the
tribunal of public opinion and trade council
in every department of labour. If commerce
is to go on in this great country, if Britain
is to maintain its commercial supremacy, the
out-going race of workers must be replaced
by an equivalent. It behoves every firm, every
manager, every head of a department to see
that, while the old blood is dying out, a new
element is being incorporated and trained
in the traditional lines of past custom and
usage. It is not only the pianoforte trade
which is concerned with the question of
apprentices. There is not an industry in
the country that is not involved. Such a
matter as this concerns every worker who
has any true soul for, or interest in, the
trade upon which he has been called to
stamp his personality. We wish more en-
thusiasm could be roused among managers
and workers upon questions such as these,
which are truly worthy of being digested in
preference to many of the useless topies
upon which men fritter away their intelli-
gence. Every British trade ought to have
something to say about its apprentices.—ED.]

ARBITRATION V. STRIKES.—Labour
troubles in the United States have again
attracted necessary attention to the relations
between labour and capital. Let us glance
at the sitwation at home. Yesterday, as it
were, London was the scene of a gigantic
dockers’ strike : then came the lesser move-
ments of gas stokers and ommnibus employcs,
and still more recently a disruption of the
London building trades. owing to the car-
penters’ dispute. Turning for a moment to
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the provinces, we find Birmingham, Bolton,
and Cardiff heading a list which, if alpha-
betically completed, would astonish us with
its record of wasted time, energy, and
treasure. What of the future? True it is
that here strikes have not yet been carried
to sanguinary extremes, but who can say
how long this will continue? Thus we can-
not watch with apathy the widening rift
between labour and capital? What master
and worker have to do 1s to look with a
kindlier eye one upon the other. Surely
such matters as a five per cent. advance or &
half-hour’s less labour per diem do not
warrant such extremities as those resorted
to in the Carnegie riots. Combination we
fully believe in and uphold, but only combi-
nation of the right sort. Justiceand equity
are the foundation of all effort in this capital
and labour solution, and their attainment
should be distinguished by manliness, com-
mon sense, and [personal respect. The real
mission of trade combinations, on the part of
capital, is to minimise the dangerous and
laborious aspect of each industry, to en-
courage perseverance and original research,
and, particularly, to advance the education of
craftsmen and the training of apprentices.
Now a word with our brother craftsmen. We
labour from necessity ; but this labour may
none the less be a labour of love, and the
greater the interest therein the better will
be our results, and, consequently, of a higher
monetary value. Labour and capital have
no interests that are not mutual, and a com-
mercial nation like ours should waste neither
time nor money on inter-commercial warfare.
Energy in this shape would be better em-
ployed in advancing technical education in.
every branch. The present discontent is but
the shadow of the coming greater social
problem—that of profit sharing. Sooner or
later capital must grasp this fact; and the
sooner the better ! Meanwhile, let arbitra-
tion be the aim and hope of both employer
and employed.

WorkiNGg Crasses Taxgs.—There 1s no
country in which fewer articles of consump-
tion are taxed than this ; yet, even so, people
are beginning to complain of the unfairness
of such taxes. Take tea, for instance, of
which a washerwoman probably consumes
more than a millionaire. The tax on this
article is 4d. per Ib. Now, the poorer people
pay sometimes only 1s. a pound for their tea
—8d. being the worth of the tea, and 4d. the
amount of the tax. Rich people pay 4s. a
pound, of which only 4d. is for the tax. Thus
one-third of the whole price—or, if there were
no tea tax, as much as would purchase half
a pound of tea—is paid by the poor onevery
pound of 1s. tea they consume to Govern-
ment ; whereas the rich pay only one-twelfth
on their pound of tea, or, if there were no tea
tax, asmuchaswould purchase lessthan 13 oz.
of 4s. tea. The above may be brought more
forcibly home by stating it this way :—QOutot
every twelve cups of tea that come from the
poor man’s tea-pot four are drunk for the
Revenne, while out of the same number from
the rich man's only one is so drunk. The
same unfairness is exemplitied from the tax
on tobacco. The workman pays 3d. an ounce
for his tohacco : of this 3d. as much as 23d.,
that is 22d. and half a farthing, is for duty.
The millionaire pays 1s. for a cigar ; of this
1s. only 2d. is for duty, the remaining 114d.1s
for the article he smokes. Thus out of every
1s. the millionaire spends on cigars he con-
tributes just over id. to the Revenue, while
out of every 1s. the poor man spends on
tohacco he contributes 104d. to the Revenue.
These inequalities ought to make men think.

B
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¢« CLEADING ” QR “LAGGING”

YERTICAL BOILERS.
BY J. H.

B et " e A

PUuRPOSE OF CLEADING—PREPARATIONS—RINGS,
ETC.—METHOD OF SECURING THE RINGS—
SEATINGS FOR THE MOUNTINGS—THE LAGGING
STRIPS—BONDING THE LAGGING—IRON CLEAD-
ING—COVERING FOR ToP or BOILER.

and the naked boiler on the left-hand side,
embraced only with the hoops upon which
the lagging strips are screwed. Some
enlarged details are shown the
figures.

Preparations for Lagging—Ringsof Angle
Iron.—When boilers have to be cleaded,
the first steps necessary are to have all the
fittings in place, and to make and fit the

ﬁl ~H

of B, welded up. The large rings, as will
be seen from the section at Fig. 3, stand
radially in relation to the boiler,’and their
depth 1s such that the under face of the flat
flange rests upon and covers the face of the
lagging. The rings need not necessarily be

n

deep enough to touch the boiler-shell ; 1t 1s
better if they are left to clear it by, say,
#1n. or 1 1n.

The small rings for the mud-
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rings upon which the lagging is screwed.
I will consider these points, therefore, now
m 5 2 in turn. And first, as to the fittings : Before
) "H,HJ;,,! &‘ ¥ Q\ a boiler can be cleaded, provision must be

M i \\

(} made for leaving neatly finished openings
1 around the fire-door and the ash-hole, the
AN [H man-hole, and the mud-doors, and also for
¢ ;.“ﬁw bringing such of the mountings as are fas-

tened to the sides of the boiler out to the
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face of the lagging. For the first-named
purpose, rings of suitable form, made of
angle iron, are made and fitted ; for the
second, seatings of cast iron are screwed to
the boiler-shell. Around the fire-door the
angle iron, A, is bent (IFigs. 2 and 3) in the
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Purpose of Cleading.—Vertical boilers are
cleaded, both to prevent radiation of heat
and for the sake of good appearance. The
nsual practice is to clothe the boiler with a
layer of felt, and to enclose and confine this
with lagging strips of wood or with sheet
iron.  Fig. 1 is a section through a boiler
and its cleading. Tig. 2 is an outside view,

showing the eleading on the right-hand side |

\
|

form of an arch ; around the man-hole it is
made of elliptical form, B (Fig. 2). Rings
of the same shape, but smaller, enclose the
holes opposite the cross-tube or tubes (Figs.
1, 2, and 4), ¢, and the mud-doors at the
bottom of the boiler, not seen in these views.
These latter, being so small, are made of
cast iron to angle iron section ; the others

holes (Fig. 4) are parallel internally, and are
sufficiently large to clear the bridge-pece, «,
by means of which the mud-door, 0, 1s
pulled up against the boiler-shell, . _
Rings of Ash.—The rings, D, in the various
figures. upon which the lagging is serewed,
are made of ash. They have a eross gection

Cof from 12 in. square to 1% in. squarve, de-
" are made of angle iron bent, and in the case ' pendent upon the size of the bhoiler.

Three

Vertical Boilers. Fig. L.—Sectional Elevation of Vertical Boiler, cleaded or lagged. Fig. 2.—Half Elevations of Vertical Boiler, with Qutside Lagging,

and Lagging Strips removed.

Fig. 3.—Horizontal Section through Fire-hole Door and Angle-Iron Ring.

Fig. 4 —S8ection through Mud-holes.

Fig. b-—Method of bending the Rings of Ash. Fig. 6.—Saw-Kerf Method. Fig. 7.—Fastening of Lagging around Seatings. Fig. 8.—Fastening of Bonds.
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such rings are required for small boilers,
four or tive for those of large size. The
rings are bent to the curve of the boiler,
=1ther by steaming or by saw-kerfing them.
In the first method the strips are planed to
section, and sawn long enough to encircle
the boiler, and to overlap to the distance of
1ft. or 151n. They are then placed in a
long wooden box, into which steam is turned.
After, perhaps, an hour’s steaming they are
taken out and bent around an iron ring
{F1g. 5) of the same diameter as the outside
of the boiler on which they have to be used.
A strip being clamped at one end, the free
end 1s pulled round and clamped at inter-
vals, until the ends overlap, when they are
wedged together with a cramp, B, and wedge,
<, and screws are put in to secure them fast.
When dry, the rings retain their curvature.
In boilers of small diameter, however, there
18 so much tension put upon the fibres by
this method that the rings sometimes break.
The whole process is rather roundabout,
and not so well as the second method of
saw-kerfing. In this, the strips, after being
sawn and planed, are saw-kerted (as shown
in Fig. 6) at intervals of about every 11 in.
or 21in. Then, without having to resort to
steaming, the strips can be easily bent to the
curvature required, of course around the
‘templet ring, and the overlapping ends will
be screwed together. Before any lagging is
screwed on these wooden rings, the angle
iron enclosing rings and the felt have to be
put around the boiler.
Method of securing the Rings.—The
wooden rings are merely pulled tightly over
the boiler. The overlapping ends are first
unscrewed, the rings put in place, and the
ends overlapped, and again screwed together.
The friction of the rings will hold them in
position until the lagging is screwed on.
Note that the thicknesses of the rings are
not alike. In consequence of the lapping of
the plates, the upper ring is thicker than
the lower ones by the thickness, A (Fig. 2).
The large iron rings are partly held with
screw-bolts—say, two——in the ring that en-
circles the man-hole, and three in the arch
that encloses the fire-door. The small mud-
<loor rings are not screwed on at all, but
they are held for the present by means of
the bridge-piece which is used for tighten-
ing up the mud-door, the bridge-piece being
turned a quarter round and reversed, so that
the convex portion of its arch just bears
against the upper and lower edges of the
enclosing ring.  Presently, when the lagging
has been fitted, screws are put through all
these ringsinto those portions of the lagging
that come underneath the rings, and these
serews afford mutual support to the lagging
and to the rings. The felt (Fig. 1), g, bought
in sheets, 18 wrapped around the boiler, and
13 held while the lagging is being fitted with
Hne 1ron or copper wire wound round 1t.
Seatings for the Mountings.—Blocks, ¥
Figs. 2 and 7), that serve the purpose of
seatings for the various brass mountings, are
also studded and riveted to the boiler in their
proper positions. There will be blocks for
the water-gauge, check-valve, blow-off cock,
and injector, if such is used. In small
boilers, however, seatings are commonly
meed only for flanged fittings, such as the
hlow-off cock, and other fittings are tapped
1nto the shell direct instead of into seatings.
If this method will not allow the fittings to
stand out far enough to clear the cleading,
then, instead of seatings of cast iron, short
pieces of steam-pipe of suitable length are
screwed into the shell, and the monntings
are screwed Into these.
The cleading having to be cut off in shorter

lengths to fit against the cast-iron seatings,
and no means of screwing it existing as in
the frames of angle section that fit around
the large openings, it requires to be sup-
ported and held fast independently of the
seating. This is done by laying short
sweeped pieces around the boiler, above and
below the seatings (Fig. 7, A), and screwing
the cleading upon these. The sweeps, being
extended to right and left, underneath the
continuous strips, cannot yield, and so it
affords support to the severed lengths.

The Lagging Streps.—All is now in readi-
ness for the lagging, @, in the figures. This
is made of deal or of mahogany, in strips
measuring about 21 in. by 4 in. It is
grooved at the edges with saw-kerfs, to take
hoop-iron tongueing. It is also beaded on
one edge to break joint, for the sake of good
appearance. The lagging is bought in
this condition, and all that the carpenter has
to do 1s to cut it to lengths, lay it round,
and screw it to the rings.

Where there are no encircling iron rings
in the way, the lagging strips pass right
from top to bottom of the boiler ; but at
all other places their ends are cut to fit
against the iron enclosing rings. As they
are fitted, they are screwed to the wooden
rings, one screw being put through each
strip into each ring. Also a screw is put
through each iron ring into each separate
piece of lagging. ~~

Bonding the Lagging.—However well
strips may be fitted and laid round, the
weather and the heat of the boiler will soon
warp them out of truth, and they will bulge
and become uneven between the rings.
Hence one reason why bonds of metal are
commonly employed to confine them in
place. They are not essential with wood
cleading, as they are with iron, and are not
always put on. Still, they are used with
advantage, and if made of brass, improve
the appearance of the cleading.
not shown in Fig. 2, but the ends of a bond

—_—

are shown in Fig. 8. Bits of angle iron or
light forgings, A, are riveted to the ends of

the bonds, B, and a bolt, ¢, pulls these up
nearly together, so tightening the bonds
round the wood.

Iron Cleading.—With iron cleading the
bonds are essential. There is not much to
be said about iron cleading. The boiler is
felted first, as when wood 1s employed, and
wire 18 bound round the felt to keep it
in position until enclosed with the iron.

Wooden rings are frequently used, and the

iron lays upon them and upon the felt, re-
quiring no screws, and no fastening save the
bonds. Generally, however, the sheet iron
does not lay in direct contact with the rings
and felt, but a rough wooden cleading 1s
interposed, consisting of rough sawn strips
without tongueing, nailed upon the rings.
Around this cleading the encircling sheet
iron is laid. The sheet iron has to be cut
out to clear the various openings, and bent
to the necessary curves in bending rells.
Some prefer sheet iron to wood, and 1t has
the advantage of being unaffected by
weather, and always presents a smooth and
clean appearance. '

Covering for Top of DBoiler—The top
edge of a cleaded boiler is covered over
with a piece of iron, or more neatly with a
ring made of short segments (H in Fig. 2).
Occasionally cast-iron covers, cast with
openings for the safety-valve and chimney,
are made use of.

Should any of the numerous readers of
WoRrkK, having to do with boilers, be in any
difficulty, please put a question through
“Shop” columns,

The Work Magazine Reprint Project © 2012 toolsforworkingwood.com

They are

THE STOPS OF THE PHOTOGRAPHIC(
LENS.
BY AN OLD HAND.
D & S

VERY many amateur—I think I may include
some professional —photographers are some-
what in a fog with respect to the use
and effect of the diaphragm of the photo-
graphic lens. They know that a small stop
sharpens the image and reduces the light,
making the lens act more slowly, and that
if a large aperture is used the exposure is
much shorter, the image being less distinct ;
this being the sum total of their knowledge
of the subject.

A %hotographer thoroughly conversant
with the use and effect of stops has a power
in his hands too valuable to be neglected,
and he will succeed in making good work
with a lens that in the hands of his less-
informed brother would be almost useless.

Now, let us see what the stop will do, and
why it does it. Suppose we examine the
image on the focussing screen with the full
aperture of a single lens : we find that there
is a great falling off in definition towards
the edges ; also the different distances vary
in sharpness. If we rack the camera tc get
the distance or middle distance perfectly
sharp, the foreground is woefully blurred
and indistinct, and wvice wersd. It may
be remarked lenses vary very much in de-
fining qualities, some being much better
than others when wsed without a stop, but
with one, may produce equally good work.
The so-called single lens is in reality two
lenses of different kinds of glass accurately
cemented together to form what is termed
an achromatic meniscus. The advantage of
making a lens of two pieces of glass of
different density is that by so doing it loses
its power of adding a fringe of colour to all
objects depicted on the screen by it, or, in
technical terms, it is achromatised ; not
only this, the power of giving equal defini-
tion over the whole of the picture or field is
increased. Itis a singular thing that certain
kinds of single lenses, uncemented ones, or
uncorrected, as they are usually termed, will
give pictures practically free from the colour
fringes, but to do this they must consist of
very thin glass, the non-achromaticity de-
pending almost as much on the thickness of
the glass as on its density. Also very small
stops must be used, or the depth of defini-
tion will be so small asto render such lenses
practically useless for photographic work.
The size of the stop, besides regulating the
quantity of light to be admitted to the plate,
also determines how many of the rays of
light falling obliquely on the lens shall be
allowed to pass. It may here be said that
rays of light passing through the centre of
the lens are parallel, and the .further from
the centre they are the more oblique they
become. The use of the small stop is to
restrict the formation of the image to these
more central rays, which, when no stopisused,
become confused and mixed with the oblique
rays, which, coming to a focus at different
distancesfrom thelens, will produce a blurred
sicture. The quality of a lens is estimated
ty its power to produce a sharp image, with
a large stop, over a large area : the better it
will do this the greater the estinmtion in
which 1t is held. Very indifferent lenses
will produce fairly sharp pictures if very
much stopped down. Here, again, we must
notice if the glass of which the lens is con-
structed 1is free from defects, such as
scratches, strize, ete., for if such faults exist
in the centre of the lens and we use a very
small stop, which utilises just that part of,
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the glass that is defective, the small stop in
this case, instead of improving the defini-
tion, will make it worse, owing to the defec-
tive part being alone used to form the
image. The central portion of a lens should
always be free from any defect whatever.
Small strize or scratches in other parts are
not of such vital importance, although the
iens is best without them, but if they occur
centrally the advantage of the stop is con-
siderably impaired. The position of the stop
has great influence on the resulting image.
With single lenses (that is, the achromatised
meniscus) the stop is placed considerably in
advance of the lens, for two reasons—the
definition is better and the rectilinearity is
improved, but we get a smaller area of
illumination. If the stop is too much in
front the corners of the picture are cut off,
and if too near, the curvature of straight lines
is more evident. It must be understood all
single lenses give curved lines, more or less,
in all parts except the centre of the picture ;
the distance of the stop from the lens is cal-
culated so as to reduce the curvature to the
least possible quantity by cutting oft oblique
rays without reducing the area of the image
in too great a degree. In some lenses I have
seen the position of the stop has been such
that the plate would be properly covered

i

|
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In the use of single lenses for architec-
tural work, for which special purpose they
are unsuited on account of the curvature of
the straight lines, especially as we approach
the edges of the circle of 1llumination, the
best plan i1s to only use the centre of the
plate, where the curvature is scarcely per-
ceptible for the more important architec-
ture, and then, if there 13 a considerable
amount of foliage, or other subject not con-
sisting of straight lines, at each end of the pic-
ture, the distortion will be scarcely noticed.
Use a small stop in 7ront of a single lens;
this remark may be deemed unnecessary, as
the stops are usually fitted to the lens in
their proper places, but if a lens is extem-
porised by the use of one combination of a
doublet the advantage of removing the

Sfront lens will be perceived. According to

theory, all lenses are equally rapid if used
with a stop bearing the same proportions to
their focal length as each other—that is, a
lens of 12 in. focus would, with a stop of
11n. diameter, have the same rapidity as a
lens of 6 in. with a stop of 1 in. diameter.
However theoretically correct this may be,

it 13 not always borne out in practice ; the-

colour of the glass and its thickness have
considerable influence in determining the
result. It must also be borne in mind that

Photographic Lens.

Fig, 2.—A, Lens; B, Stop close to Lens; C, Rays of Light forming Image; D, Showing greater distortion of Straight Lines.

with the larger sizes, but with the smaller
ones the corners of the picture were shaded
off, proving the distance of the stop from
the lens was too great. If we place the
stops behind the lens, instead of in front,
we do not get rid of any of the curvature,
the area of illumination is not interfered
with, although the image is sharpened up
in about the same proportion as though
the stop was placed in front; the advan-
tages are, however. decidedly in favour of
stops in front. With portrait combination
of lenses, the best place for the stop is

about midway between the combinations at

that point where the rays cross in passing
from one lens to the other. On account of
the great roundness of the field only a very

small part of the image will be (}luite sharply |

defined, but that area will have better
definition than with any other kind of lens—
in fact, so far as it goes, we will term it
optically perfect ; but the perfection of this
small area 1s at the expense of the larger.
With all lenses not intended specially for
portraiture a compromise is made by getting
something less than perfect definition overa
large area instead of excessive sharpness
over a small one. The rapid rectilinear is an
example of this compromise, and other lenses
of like form are constructed to the samne
ends. With the improvements continually
taking place in the manufacture of glass, we
may hope eventually to have perfect flatness
of field and depth of definition, with large
apertures. The Ross concentric lens is a
step in this direction,

Fig. 3

the activity of light on a sensitive surface
is increased or diminished according to the
square of its distance from it, but the small
differences that exist with ordinary lenses
make this factor practically inappreciable,
unless in dealing with large-sized enlarge-
ments ; the distance of the paper from the
lens has then to be taken into account.

A good single landscape lens may be ad-
vantageously used for portraiture if large
heads are wanted, working with a large stop,
asin this work the surroundings are really
better if not in focus. The leading lines in
the face being well made out are all that 1s
required. The number of stops supplied with
the generality of lenses are really unneces-

| sary, three being ample for all purposes.

Take it all round, a stop representing F 32
will be sufficiently small for any ordinary
work, one of F 64 for special subjects, and
one of ¥ 16 for rapid exposure. When the full
aperture of the lens will not give suflicient
definition, by making it a rule to work with
one special stop—say, F 32—a uniformity and
certainty is introduced into the exposures ;
that results in even and good work that 1s
absent when the practice of shifting about
from one stop to another is adopted. My
advice 1s, alter your exposures, but do not
alter your stop. Any lens that wili not
cover well the sized plate it 13 advertised to
with F 32 is a bad lens, and should be got
rid of. To find the focus of the lens,
measure from the back surface of the lens to
the ground glass when the image of some
distant object has been sharply focussed on
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the screen. This will be the focus : we will
suppose 16 in. Now, F 32 means #; of 161in.,
which is & in., therefore a stop/} in. in
diameter is with the 16 in. lens ¥ 32, and so
on with regard to any lens or any stop that
may be used. Again, suppose our lens has
a back focus of 6 in.:for convenience we
divide the 6in. into 4, which we find to be
26 :  therefore, - 1in. being made the
diameter of the opening of the stop, we have
at once F 32, and so on with any lens or
stops, we have to calculate the length of
focus, to be divided by the diameter of the
stop to find its proper designation.

In picture-making by photography it is a
good rule never to use a smaller stop than is
absolutely necessary to give proper defini-
tion, and 1n copying work, use a very small
stop in order to get the wimost dejinition
and flatness obtainable.

In the diagrams appended the positions of
thestops are shown, with the resulting effects.

+-0-0

SCIENCE TO DATE.

Calculation.—Another individual whose calcu-
lating powers are similar to those, already described
in this column, of the young man presented at the

Fig. 4
Fig. 1.—A, Lens; B, 8top at a distance in Front: C, Rays of Light forming Image; D, Showing distortion of Straight Lines.
Fig. 3.—A and C,

Rectilinear Lenses ; B, Stop ; D, Showing Straight Lines as they should be. Fig. 4.—A and C, Portrait Lenses ; B, Stop with large opening ; D, Showing
roundness of Field.

French Academy, has turned up in America. Reuben
Field is a native of Missouri. He is a man forty-
five years of age, who has mnever been to school,
having always been considered an idiot. He does
not know how to read or write, and his intelligence
is below the average, but in spite of this he has the
keenest perception of relations between numbers,
and can solve the most complicated ecalculations
very quickly. Another peculiarity he possesses is
the faculty of stating the exact time at any moment,
even during the night after a prolonged sleep.

Caoutchouc.—In the district of the higher Orinoco
have been discovered immense virgin forests of
caoutchouc trees, which are said to furnish a
superior product to that of Para. A curious point
is that amongst the different varieties of caoutchouc
trees found in the upper courses of this river there
are some which appear identical with those of the
Malay archipelago.

Gilding Aluminium.—It is impossible to silver
or gild aluminium by the ordinary processes, by
reason of the chemical action of this metal on
solutions of the cyanides of silver or gold. It can,
however, be done if the aluminium is first covered
by a thin coating of copper. This may be effected
by first rubbing the aluminium with emery, dipping
in soda ley till hydrogen escapes all over the surface,
treating with concentrated nitric acid, and then
placing it in a solution of sulphate of copper, to
which nitric acid has been added.

Carbide of Silicon.—A compound of the com-
position SiC has boen recently prepared by long
heating of silicon mixed with silica in carbon
crucibles. The produet of this action is heated
first with caustic potash, which dissolves the un-
changed silicon and some of the silica, and then
with hydrofluoric acid, by which all the remaining
silica 1s removed, tozether with some other im-
purities, Silicon carbide—SiC—is thus left as a
clear green pulverulent residue. It is infusible,
and at a white heat becomes converted into SiCO.,
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TRADE: PRESENT AND FUTURE.

*+¥ Correspondence from Trade and Industrial
Centres, and News from Factories, must reach
the Editor not later than Tuesday morning.

TAILORING TRADE.—At Newport (Mon.) union
men are locked out, and the employers express
themselves determined to fight the exclusive work-
shop system. The lock-out in the Manchester
tailoring trade is not general. In Liverpool, New-
castle, and Bradford only a few men are affected.
London will not join the movement.

ENGINEERING TRADE.—There is a distinet im-
provement in the condition of the Lancashire
engineering trade. Large stationary engine makers
have secured good orders, while orders for loco-
motives have been placed in this district. Boiler
makers report an improvement. No improvement
is reported in the Mersey shipbuilding trade, but at
Barrow shipbuilders are fairly busy. The returns
of the Amalgamated Society of Engineers for the
past month show a slight increase in the number of
unemployed. As there is a fair demand for pattern
makers, it may be taken that a fair amount of new
work is coming forward. In the Steam Engine
Makers’ Society the number of unemployed is still
about 2% per cent. The iron trade of the district
has now a stronger tone in some departments.

SILVER TRADE.—Better prospects prevail, and
Sheffield houses who combine the manufacture of
cutlery with that of silver are reaping the benefit of
the strike at Messrs, Rodgers’.

MARINE IRON TRADE.—For general marine work
trade has not been so bad for some years. Large
numbers of ships are laid up for want of work.

F1LE TRADE.—File workers of Sheffield are only
working three days per week. This is one of the
fruits of the new tariff in Spain and Portugal.

RAILWAY MATERIAL TRADE.—A few orders are
to hand, and of late a number of indents from
abroad have helped a fair home demand.

ARMOUR-PLATES TRADE.—The Sheffield armour-

plate mills are engaged on English Government
work.

CUTLERY TRADE.—The strike at Messrs. Joseph
Rodgers & Sons’, Limited, promises to be keen.
Three branches of the trade are affected—forgers,
grinders, and cutlers, The ‘‘team ” system is the
bone of contention.

TMBER TRADE.—London sales have consisted of
nearly every kind of wood imported into this coun-
try. Prices are unaltered—a parcel of pitch pine
timber from Pensacola fetching from 33s. to 62s.
per load ; 1% in. by 6 in. 1st yellow flooring, 13s. 6d.
per square; 1 in. by 6% in. yellow flooring, 13s. per
square ; ¢ in. by 6% in., 7s. per square. Reports
from the provinces show no great demand.

CorToN TRADE.—Operatives favour the adoption
of the eight hours day in the cotton-spinning
industry. Employers are of opinion that an Eight
Hours Bill would result in the ruin of the Lanca-
shire cotton trade. As yet, however, no organised
attempt is being made by the operatives to reduce
the hours of labour. The suggestion to reduce
wages 10 per cent. has been abandoned by the
masters, and a 5 per cent. reduction is now pro-
posed, but some time must elapse before the opinions
of the whole of the master cotton spinners can be
obtained.

STEEL TRADE.—Important developments of the
Staffordshire steel trade are in progress, and the
Midland district will soon be independent of im-
portations from Sheffield and the North of England,

CoAL TRADE.—An immediate development of
coal mining in the Ashton-under-Lyne distriet is
expected to follow the important discovery of coal
in that locality.

SHIPBUILDING TRADE.—Our Liverpool -corre-
spondent writes :—There is no alteration in the
shipbuilding trade. Everything remains very quiet;
the freight market continues to be depressed, but
there is a slight improvement for freights from San
Francisco, which will allow some of the Liverpool
ships that have heen lying idle at that port to come
home. The grain shipments from America are so
large that it is difficult finding storage room, and
some of the enterprising merchants have been
inquiring upon what terms owners of idle vessels
will let them for wheat storage. Negotiations are
in progress to bring about the termination of a
dispute between ship-carpenters and ship-joiners
employed in the Aberdeen building yards.

JEWELLERY TRADE.—The London trade is still
stagnant to a degree—holidays and departures from
town being the chief cause. Next season we hope
the coming royal wedding will put West End
jewellers on better terms with themselves,

SHOP:

A CORNER FOR THOBE WHO WANT TO TALK IT.
-—-—.Q.—_

*s" In consequence of the great pressure upon th
o i n the
‘Shop ” columns_of Vg(';RK, contributgrs are
requested to be brief and concise in all future
questions and replies. ;

In answering any of the ‘‘ Questions submitted to Corre-
spondents,” or in referring to anything that has appeared
in ‘““ Shop,” writers are requested to refer to the number
and page of number of WORK in which the subject under
consideration appeared, and to give the heading of the
paragraph to which reference is made, and the initials
and place of residence, or the nom-de-plume, of the writer
by whom the question has been asked or to whom a reply
has been already given.

I.—LETTERS FROM CORRESPONDENTS,

Circular Planing Saw.—A. J. H. (Brizton)
writes :— ‘““In answer to several correspondents
who have written about the new circular planing
saw, I have delayed the reply until I could satisfy

myself that it could do what the manufacturers

state it can—i.e., ‘cut and plane all kinds of wood
by the same action as an ordinary circular saw,
producing a beautifully smooth surfaceequaltohand
laning, with little additional power and no more
abour than is required for ordinary sawing.’ I
have now seen the saw and some
work done by it, and am surprised at
the results. It will plane cross cuts
equally as well as deep cuts. The
shape of the saw is shown in the dia-

gram, and can be had in sizes from
9 in. to 60 in. of Messrs. Sanderson
Bros. & Co., 101, Leadenhall Street,
E.C. The following are some of the
prices: — 9in., £4; 12in., £4 10s.: 18

in., £5 10s. ; 22 in,, £6 10s. ;
30 in., £8. Those readers
of WORK who require one
can, by mentioning this
paper, be allowed a dis-
count of 10 per cent. I
shall be pleased to show the saw at
work to anyone interested. The
Editor has my address.”

Deck Fittings, — A CRAFTSMAN
writes;:—*‘' Most of these can be pro-
cured at Stevens’ Model Dockyard,
to which place intending boat-
builders should send for a catalogue.
The fittings represented by Figs., 7
and 12 (p. 155, Vol. IV.) will have to
be made by the boat-builder, as I do
not think they can be procured ready-
made. Capstans, binnacle, ship’s
boat, ship's bells, cleats, small sky-
lights, etc., can all be procured of
various sizes at the Model Dock-
vard. Skylights large enough for a
four or five-foot boat must be made,
as they are only kegt in stock of such
%izes as are suitable for three-foot

oats.”

| Tramear.—A. J. P. (Manchester)
writes :—‘“‘ Seeing in No. 173 that a
tramecar worked by ammonia was
being tried in America, it may in-
terest your readers to know that the
same sort of tram is being experi-
mentally run at Moses” Gate, Bolton,
near Manchester. If it proves a
success, it will run from DMoses’
Planing and Gate to Bolton instead of the horse

Cutting Saw. tram.”

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF,

Text-Book on Electricity.—P. L. (Selly Oak).
—*“Elementary Lessons in Electricity and Magnet-
ism,” by Silvanus P. Thompson, price 4s. 6d., is one
of the best books on the subject for a beginner,
because the lessons given therein are simple and
sound. You did well to repeat your question in
your second letter, but must not expect an answer
to it in three weeks from date. The reason for this
delay has been frequently given by our Kditor in
“ Shop.”"—G. E. B.

Model Yacht.—J. E. W. (Islington).—J. E. W.
asks too general a question for me toanswer. If he
gives the size of his model and the kind of rig he
wishes, I will send him the proportions that the
masts, sails, spars, ete., should be, as they will differ
very much for a cutter, schooner, yawl, or lugger,
each rig requiring spars, sails, etc., of wvarious
measurements. Send what you require, and 1 will
at once reply ; but I must first have description of
rig and model.—L. Y.

WorxK, Vol. I.-L. H. (Bolton).—Vol. I.is out of
print, but if you watch the ‘ Sale and Kxchange
column you will sometimes see one offered for Sfl'a]e 2
or you can advertise therein for the volume. “The
published price of each volume of WORK 1S 7s. 6d.
Glad to hear you think so well of the publication.
—ED.

Watch Tools.—\VaTcH.—Catalogues of watch
tools can be obtained from any fool dealer's—as a
rule, without charze if a trade card or bill-head is
sent with the application for one. Any of the
following firms will, T expect, send youan 1llust_1'ated
catalogue if you write: Gray & Sons, Clerkeniwell
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Green, E.C.; Plucknett & Co., Poland Street, W.:
or Grimshaw & Baxter, Goswell Road, E.C. If you
are not in the trade, and will send to the Editor, I
will see what my influence will do towards getting
you one.—H. S. G.

Electric Alarum.—L. C. (Maidstone).—You
will find a full illustrated description of an electric
time alarum in No. 32, p. 497, Vol. 1., of WORK.
Several other designs for alarums were given in
Nos. 40 and 48, pp. 636 and 763, Vol. 1., and in pp.
157, 175, 226, 416, 582, 699, and 723, Vol. 11., of WORK.
A continuous ringing electric bell, suitable alike
for a time alarum or a burglar alarum, was illus-
trated and described in No. 20, p. 312, Vol. 1., of
Work.—G. E. B.

Stain for Drawers.—A READER OF “ WORK.”—
The light oak appearance of the wardrobes and
bedroom furniture, as seen in the shops, is not done
by the usual stains, as used by French polishers—it
forms a trade by itself. You will find full par-
ticulars of ““ how it is done” onreferring to * Grain-
ing Cheap Furniture,” p. 187, No, 116, of WORK,
Yol. II1L., June 6th, 1891.—LIFEBOAT.

Black Lacquer. — LACQUERER. — Mix lamp-
black, gold size, and turps to the consistency of
thin cream, and apply with a camel-hair brush.
Should it rub off on drying,-add a little more gold
size. Chemical black: Make a strong solution of
nitrate of silver, and also of nitrate of copper, mix,
and dip the articles in it, and heat over a gas flame
till the required blackness is obtained.—R. A.

Incubator.—ONE IN A F1x.—I cannot say defi-
nitely why your regulator and thermometer will
not work in unison, but, judging from your letter, ]
should imagine you have failed to fix these fittings
in their proper places. Possibly the J tube is not
fixed quite high enough ; vary its position and note
results. You will also do well to read up that part
of the original article dealing with this portion. Iif
you_follow the instructions there given, and have
made fittings as described. or obtained them from
Mr. Stevens, they cannot fail to work satisfactorily.
—LEGHORN.

Workx Volumes.—A. G. (Lambeth, S.E.).—
Some of these are out of print. They cost 7s. 6d
each, bound. You should advertise for any yot
want in WORK, or write to Cassell & Company
London, E.C.

W. C. Connection.—SHARP.—If you write tc
Kemp, Coldharbour Lane, Brixton, L.ondon, he wil
%rnish you with all particulars. Kindly mentior

ORK.

Carpentry Tools.—AMATEUR.—For tools, you
cannot do better than apply to Meihuish, Fette:
Lane, London, or others advertising in WORE.

Glass Blowing.—TwIX.—As soon as a capable
writer submits the subject to us it shall receive
attention.

Analytical Chemistry.—STUDENT.—We intenc
to deal with this. DMake it known.

Bicycles,—D. B. D. (Penryn).—Our correspond
ent is now in Liverpool. You had better write tc
the Patent Office, London, E.C.

Gum for Envelepes.— AGRICOLA (Gartly
N.B.).—The gum used for envelopes, as also for
postage-stamps, is, I believe, dextrine. It is made
from starch by treatment with acid or diastase, anc
is much cheaper than gum-arabic. It can be bought
as a powder at the chemist’s, and dissolved ir
water.—M. M.

'felescopes.—W. H. (Chorley).—Some short illus
trated papers on the hand-working of glass specule
for the Newtonian telescope, which were com
menced in No. 160 of WoRK, and are now publish:
ing, will give you the information you want.—
E. A. F.

Engine.—No NAME.—Many models are made
without ‘“ pet cocks,” which is the correct term, bul
they ought to be put on a cylinder of 3in. by 2in
size ; if not, there will be accumulations of water af
the bottom.—J.

Smithing.—ASPIRANT.—As regards your trade,
there is no literature worth naming. There are fou
small volumes on *‘ Blacksmithing,” published by M.
7. Richardson, New York, which it would be worth
your while to get. You can get them of Triibner
Ludgate Hill, E.C., at 5s. each. There is also a very
elementary work, entitled ‘‘The Smithy and Forge,
published by Crosby Lockwood, Stationers’ Hall
Court, at 2s. But I should advise you to take &
range of reading much wider than this. I should
study generally engineering and metallurgy. |
hardly know what books to recommend, there are
so many good ones. Supposing you take the fol-
lowing :—Holmeson “The Steam Engine,” price 6s.,
published by Longmans, Paternoster Rov_\:_; “The
Strength of Materials and Structures,” by Sir John
Anderson, also published by Longmans, at 35.,601.;
“Metals: their Properties and Treatment,'ﬂ by
C. L. Bloxam, also by Longmans, 3s. GJ._; ‘ Steel
and Iron,” by W. H. Greenwood, published by
Cassell & Co., E.C., at 3s.; ‘“Practical Iron Found-
ing,” by myself, published by Whittaker & Co., at
{s. TLook out for Cassell’s New * Technical Educa-
tor ” articles.—J.

Iron Rivets.--W. H.—You can get rivets of the
Pheenix Bolt and Nut Company, Handsworth, near
Birmingham.—J.

Bent Iron Work.—AN OLD SUBSCRIRER.—YOU
can get the bent iron of Whiteley, W estbourne
Grove.—J. ‘

Institution of Engineers.—M. J, M. E. (Kirk-
dale).—The qualifications neeessary to enable a
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man to become a member of the Institution of
Mechanical Engineers are entirely of a practical
character. Besides members, there are graduates,
associates, and honorary members. According to
the articles of the bye-laws : By article 2, *‘ Candi-
dates for admission as members must be engineers
not under twenty-four years of age, who may be
considered by the Council to be qualified for
election.” By article 3, ** Candidates for admission
as graduates must be engineers holding subordinate
situations, and not under eighteen years of age;
and they may afterwards be admitted as members
at the discretion of the Ceouncil.” By article 4,
* Candidates for admission a8 associates must be
gentlemen not under twenty-four years of age,
who, from their scientific attainments or pesition
in society, may be considered eligible by the Coun-
cil.” By article 5, “‘The Council shall have the
power to nominate as honorary life members
gentlemen of eminent scientific acquirements, who,
in their opinion, are eligible for that position.” A
recommendation for admission to the Mechanical
Engineers must be signed by not less than five
members, and forwarded to the secretary, who
will then submit it to the Counecil for their approval.
It is then inserted in a ballot-box approved by the
Council, and signed by the president, and for-
warded to the members for election or otherwise.
The form of proposal is as follows: “ Mr. —, being
not under twenty-four years of age, and desirous of
admission into the Institution of Mechanical Engi-
neers, we, the undersigned, proposer and seconder,
from our personal knowledge, and we, the three
other signers, from trustworthy information, pro-
Eose and recommend him as_a proper person to

ecome a member thereof. Witness our hands
this day of Signatures of members.” The
ﬁroposer and seconder must write from personal

nowledge of the candidate. The remaining three
may write from trustworthy information, without
personal knowledge. The ballot lists sent out to
members specify the name, occupation, and address
of each candidate, and by whom proposed and
seconded. These lists are opened only in the pre-
sence of the Council on the day of election by a
committee appointed for that purpose. When the
candidate is elected, the secretary gives him notice
of the fact, and he is then required to pay his
entrance fee and his first annual subscription, and
also to sign a form expressive of his loyalty to the
regulations of the institution. The entrance fee is
£2, and the annual subscription £3. Any further
information you may require may be obtained of
the secretary, Alfred Bache, Victoria Chambers,
London, 3.V .—J.

Water Supply.—PuMP.—AS your water is to be
drawn from a well, it must be Eumped up. If the
well is sunk near a shed, your cheapest way to get
the water will be to use an ordinary plunger forcing
pump, driven by a hand crank, for the small quan-
tity you want—twenty gallons a day is very little if
it s to supply your house, for we reckon at least
twenty gallons a day for each inhabitant. How-
ever, I should not advise you to sink a brick well;
a tube well would be better, and the pump then
could be fixed on the top, and the cost of sinking
would be very little. These tube wells are the same
as those used in Abyssinia, and I have found them
very successful in small holdings in the valley of
the Thames.—F. C.

Leaky Roof —PuMmp.--On the next course of
brickwork above the line of your roof, you should
pick out the “ pointing **; then flash the roof with
strips of zinc bent over and forced in between the
brick courses; then repoint the brickwork joints
with lime mortar; you can leave the flashing
straight on the roof with an overlap of five inches,
but fasten it to the tops of the corrugations, about
every ten inches, with galvanised rivets. Do not
wge copper rivets.—E, C.

Plano. — MEcHANIC. — Take out the backing of

iano, and examine carefully, and see that the glue
148 not started in any of thejoints behind the wrest-
plank and bent side. If this has occurred, you must
#lue and put some bolts orscrewsin ; if it is only the
wrest-pins loose with frequent turning, you must
replace these with a size larger, which you can ob-
tain from W, Hughes & Co., 37, Drury Lane, London,
W.C. 1If the wrest-plank is split where the wrest-
R‘mﬁ enter, it will require a new wrest-plank,—

Piano Questions.—W. H. E. (West Hartlepool).
—Bone is not used for piano keys, though I have
seen it used for German harmonium keys; ivory
and celluloid are used for piano keys. ou could
obtain these from a manufacturer of keys; but I
cannot tell from your letter whether you require
these for repairing purposes or making.” I may say
it i8 an awkward job laying ivory, unless you have
had experience. You can obtain the ivory, strings,
a.ful wrest-ping from J. & J. Goddard, 68, Tottenham
Court Road, London, W.CC. The best wood to make
a sound-bonrd is Swiss pine, but a good substitute
18 spruce of first quality., The sound-board has no
open space in it, Obtain index to Vol. I. of WORK
f."r]ofm (iias%?ll_l & ltjlnmpa.ny, and read articles on

AHow to Make o Piano ™ ; you will obtai -
tion ag to sound-board.-7T. E. e

Planoforte Making.—B. J. (Bingley).—If
will obtain Vol. I. of WoRrk 1’1-01(11 Cgssgl)l & ng}f
pany, or through your bookseller, and read articles
on " How to Make a PPiano,” you will obtain all the
information you require.—7T. E.

_How to Malke a Door.—B. H. R. (Cardiff).—
B. H. R. will read below for above in (the Be'gt?énclg

““find the centre of height of door, and 1in. above
the centre square across the top of the middle rail”
(see page 629, No. 144), I think he will acknowledge
that this makes matters very much better; and if,
in addition to this, he is told that the article re-
ferred to was an answer to a question where the
door required would not be more than 6 ft. 6 in.
high, I think his well-founded criticism will be met.

Making a Small School Banner.—A. M.
(Glasgow).—As you give no idea of the kind of de-
vice you require, I shall perhaps help you best by
giving a sketch of a banner made by me for some
St. Stephen’s schools, and describing the method
of making it. The ground was a very finely twilled
silk, called ‘“ bishop’s purple "—one yard silk ; usual
width; cost, 11s. The devices on it were in oil
paint and gilding. The silk having been shaped,
and the outline of the devices drawn on cartridge-
paper and pricked through, the pattern was pounced
upon the silk. The parts to be covered were then
sized with a fairly strong solution of isinglass full
up to the outline, and the little pounce spots mixing
with the size made the outline sufficiently visible.
‘When dry, the crown, except the stars, was laid in
with gold-size, and gilt when properly tacky ; then
the stars were sized and silvered with silver-leaf.
The crown is, of course, symbolic of Stephen—

Y

School Banner.

Stephanos, a crown. The remaining devices were
painted in tube o0il colours, freely mixed with var-
nish as a medium ; the cross, vermilion ; the palm,
green; the lettering, blue, with red initials, on a

uff ribbon; all devices being shaded and lined
with deeper shades of their own colours. The
legend, not given in the drawing, was °* Fcc.
S. Stephani.” The border, A, was sewn on ; the cord
carrying tassels was a twist of three colours; and
the pole wag of oak, with a brass finial. The de-
vices might be embroidered instead of painted, if
time were no object ; or a quicker and cheaper way
in which to get up a banner would be to use simply
calico, and paint the ground colour and devices in
distemper. Gilding can be done on this, There is
another way in which I once made an effective
banuer of the “ Creation.” Seven medallions were
cut out in white silk ; in the centre one was painted
the church to which the schools belonged, and the
other six bore emblems of the six days of creation.
These were sewn on to a ground of suitable coloured
material. Or, again, devices may be simply cut out
in one coloured material and sewn on another, all
painting being dispensed with. I have made ban-
ners of the * cardinal virtues”—thus, *“ Prudence”
among these was very effective. It wasa ‘ humble-
bee "—the body black velvet with yellow bands,
the wings a light brown stufl, and the eyves gold
paper, all sewn on. These are all alternative plans
but for a really fine banner nothing will equal the
first.—S. W,

Safety Bicycle.—T. C. (Birmingham).—Articles
on the Safety Bicycle appeared in WoRK, Nos. 107,
111, 115, 119, 124, 127, 132, 137, and 142,

Wonrx Volumes. — ANXIOUS., — Volume 1. of
WOoRK i8 out of print; Vol. Il., price 7s. 6d.; post
free, 83, 3d. Send postal order to Cassell & Co.,
London.
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Maguay Electric Lamp.—J. M. & Co. (London,
FE.C).—This can be obtained of the Secretary,
]S)herborne Klectrical Installation Company,

orset.

Naturalists’ Papers.—TAxipErRMIsST.—Thanks
for your letter. When a thoroughly competent
writer comes before us, we intend to give space to
this subject.

Umbrella Stand.—G. H. (Stockton-on-Tees).—A
design has appeared in No. 175.

Fire-box.—F. W. R. (Sunderland).—I think the
proportions will do ; but there is generally trouble
with these small boilers, the difficulty being to keep
up sufficient pressure of steam.—J.

Incubator.—H. J. (Blackburn).—For size of one-
hundred-egg machine, see my reply to J. B. N.
(Lancashire), Thanks for youroffer. If you would
like full-size drawings, please write to the lditor.—
LEGHORN.

Dialling.—A, R. (Moseley).—The difference be-
tween sun and clock for each day is given in
“Whitaker's Almanack ” (London: “Whitaker &
SOE,YXVarWick Lane, Paternoster Row, E.C.).

Plumbing., — PLuMBER. — Before you see this
probably the plumbing papers will be with the
printer awaiting publication.

Rubber Solvent.—C. E. S. (Taranakt).—Ben-
zene is a good solvent for indiarubber, also sul-
phide of carbon. It may also be dissolved by
naphtha, spirit of turpentine, and chloroform ;
fihese Psolvents will not destroy its elasticity.—

- Sl -

Tire Cement.—A CONSTANT READER.—I have
no recipe for making these cements, as it is not
worth anybody’s while attempting to make them in
small quantities. Cement for fixing tires to iron

| rims ecan be bought at 1s. per 1b. or in 6d. boxes:

solution for mending tires or joining rubber to
rubber can be had for 6d. and 1s. per bottle; both
of any cycle dealer.—A. S. P.

Astronomy and Chemisiry.—-READER FROM
THE FIrsT.—Our staff is already a large one, and
much matter awaits publication, but the subjects
of astronomy and practical chemistry shall be
dealt with as soon as some really attractive papers
are submitted to me.—HED,

Lathe for turning Elliptic Sections in
Metal.—D. R.—I do not see why the ordinary oval
chuck should not be made strong enough to do
such work. If the work were long, there could be
a second oval chuck attached to the peppit, so as to
carry the:other end, and this second chuck would
be turned by the work itself, or might have an in-
dependent motion communicated to it. There is a
lathe invented by Messrs. Xoch & Miiller. This is
very ingenious and rather complicated, and would
require a whole page of WoRK to make at all clear.
The principle is that of the French oval chuck, in
which there is no ring, but a mandrel within the
ordinary one, and a short cross slide in the face-
plate. In the German lathe, however, which is
intended for metal-work, the inside mandrel may
make any proportional number of revolutions com-
pared with those of the main mandrel, so that not
only ellipses, but three, four, or more lobed sections
can be produced. I do not know how such work as
this is actually done in practice, but if I wished to
turn the oval flanges of a quantity of brass stufling
glands, I should prefer to use the principle of the
copying lathe. Have one pattern flange made, and
fit it on a kind of back shaft, so as to make equal
turns with the mandrel; then take out the screw of
the cross or traversing slide of the saddle, and fix a
rubber or roller upon this slide, to press upon the
revolving pattern and be kept up to it by a weight ;
this would cause the cross slide to move in and out
twice in the revolution. I would use a milling
cutter instead of a tool, and have the roller on the
pattern of the same diameter; thus the lathe would
turn very slowly, and one revolution would com-
plete the work. See also Northcott’s *‘ Multi-
%uxjg()ﬁ Lathe,” in his ** Lathes and Turning.”—

Window Sashes.—R. A. D N. (Kensingion).—
If a simple plan for reversing ordinary window
sashes could be devised without infringing on one
of the many patents that already exist, the very
fact of its being unlike any other would cause the
inventor to patent it at once, especially if it could
be done very cheaply, as you desire. There are
a great many wonderfully ingenious inventions for
combining sliding with reversible sashes, but, as
you have found out, they are more adapted for new
than old sashes. The especial patent to which the
article mentioned refers is a Mr. Hough’s, of 135,
Great Suffolk Street, Southwark, and he claims for
it that existing windows can be adapted to
this principle in o few hours at a small cost. 1t
was the fact of its being easily adapted to existing
sashes and its practicability that caused it to be
noticed.—X. D.

Electricity Examination.—A. W. (Lynmouth).
—WTrite to the Secretary, Central Institute, Science
and Art Department, South Kensington, enclosing
a stamp, and ask for a prospectus. From this you
will learn how to proceed in studying for an exami-
nation in electricity and magnetism. Lists of
questions are published by the same department
for a few pence each copy. Iach year, for several
yvears back, has its own list, and the price of each
full list, containing all the questions in full, is 6d.
The Science and Art Directory, price 6d., gives full
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instructions respecting the course of study for ex-
wminations. Both Guthrie’s and Thompson’s books
on Klectricity and Magnetism may be studied by
you with advantage.—G. E. B.

Balance Staff to Lever Watch.—HoroLOGY.
—1 scarcely know how to answer this query,
which seems so simple, but which to do, even to
one that gets such a job once a week, is not easy,
it it is to be done as it should. However, the
tools necessary are : First, a lathe or turns, a graver,
screw ferrule, bow. pivot file and burnisher, one or
two bell-metal polishers, a little oil-stone dust, and
diamantine for finishing, a douziéme gauge or
pinion gauge for measuring the length, ete. To
begin, take out the old staff, take off the roller and
hair spring, and knock the balance off the staff,
keeping it for measurements. Now get a needle
slightly larger than the body of old staff; let the
temper of it down to a blue. Get a little piece of
brass, and drill a hole through it rather smaller
than the needle, and drive it in tight. Now file it
off half as long again as the old stafl, and file centres
on its ends., Put on ferrule, mount it in turns,
catch the brass true, and square the shoulders.
Now turn the steel down till the roller begins to go
on, then mix a little oil-stone dust with a little oil ;
put a little on your polisher, and grind it down till
roller will almost go up to the brass collet. Care-
fully clean off all oil-stone dust. Take another
polisher, mix a little diamantine and oil, and repeat
grinding till roller is just free of the collet; then
finish with the burnisher. With the pinion gauge
measure from roller to seat for balance, and fit it on
tightly ; do the same for the hair-spring. Gauge
from balance-seat or roller-seat to whichever pivot
is left on, and turn new one a very little longer,
Turn it to the proper shape and nearly to size, then
finish with file and burnisher till it fits the hole
nicely, and comes through far enough to rest on the
endstone. Now take the measurement outside both
holes, and turn the remaining pivot to agree to this
measurement, allowing a little for rounding up the
pivots when all is done. Now rivet on the balance,
and see it is running flat and true; if it does not,
you must make it by bending the arms. See also it
1s in poise—that is, that one part of the balance is
no heavierthan the other—else your watch will vary
in position. Put on your roller, and see that it is
true and flat, and then place your hair-spring in
{JOSitiOl’l, and put watch in beat by adjusting the
1air-spring or the roller. 'Thisisa rough outline for
a common job, but it is difficult to give instructions
on paper for a delicate job like this, Besides, i
your query you do not say whether it is for a ful
plate or three-quarter plate, over-sprung or under-
sprung, plain or compound balance : each requires
a little different way of working in. Neither do you
say which pivot is broken, or whether the old staff
is a brass collet or a solid steel.—A. B. C.

Clock Movements.—J. H. R. (Sheffield).—J. J.
Stockall, Clerkenwell Road, London, imports all
kinds of American movements, and I daresay will
supply you with one; or you can obtain any you
require from C. Churchill & Co., Cross Street,
Finsbury ; or Mr. Cohen, Kirkgate, Leeds. In any
case, a letter to either, enclosing stamped addressed
envelope, will get you particulars; and for Seth
Thomas' clocks and movements only, write to
R. M. Marples, Cripplegate Buildings, Wood Street,
London, E.C.—A. B. C,

Trade.—ANXIOUS.—You can go as an apprentice
to a joiner till you are twenty-one; or you cango as
an articled pupil to a builder, spending part of the
time in the workshops and part in the office: in the
former case you would receive a wage, in the latter
yvou might have a premium to pay. You should
also attend the science and art classes in the even-
ings, studying mathematics, geometry, building
construction, mechanical or architectural drawing,
and perspective., You might travel on your bicycle
in the summer months, and go to lodgings in the
winter, when you could attend the classes. I can-
not give you any names; but by making inquiries,
or by consulting a directory, you could ascertain
the names of suitable firms; or if you know any-
one in the building trade, they miﬁn‘, be able to give
you the name of a suitable firm.,—M.

Mahogany Filling. —H. E. (Eastbourne).—
Cover the mahogany with a thin paste of plaster-
of-Paris in water. When this has set and is dry,
rub the surface down with fine glass-paper held on
a cork bung. Coat with boiled linseed oil, let this
soak into the pores, then apply another coat ; allow
this to get firm, then commence with the Frer}ch

olishing. Mahogany stopping is merely white-
Fea.d putty tinted with red lead ; it is used to fill up
cracks in mahogany surfaces before ‘‘filling” and
polishing.—G. E. B.

III. —QUESTIONS SUBMITTED TO READERS,
* ¥ The attention end co-operation of readers of WoRK are
invited for this section of ** Shop.”

Reversible Gas Alarm.—F. G. H. (Torquay)
writes to D. B. (@lasgow) (see No. 172, page 252) i:—
“Will you kindly inform me of the cost of fitting
the above to your premises, and of maintaining the
saine, say, at per year; also how long you have had
the system working, and whether you have seen it
tested elsewhere?”

Firewood.—J. (Penge, S.E.) writes :—* Will any
reader kindly give me information as to firewood
making, bundling, etc.—how to buy the wood and
materials, prices, ete. ?2”

Leather Belt.—VENO writes :—*“Ihavea leather
belt, which is made to revolve round two pul}eﬁs *
it requires a smooth dry surface. I have varnished

it with shellac varnish, but it cracks when it has
been running a short time. Can any of your readers
inform me if there is anything I could put in the
varnish to prevent cracking?”’

Parquet Flooring.—HERRINGBONE writes :(—
“Would any reader kindly enlighten me as to an
effective, and at the same time inexpensive, way of
fixing par%get flooring, % in. thick, to an old under-
floor ot ordinary deal, and also to stone hall floor ?
I think at present glue is used in the first instance,
and a mixture of asphalte, mastic, and tar in the
second, but no doubt there is a cheaper and equally
good way of fixing oak to wood floor than using
glue only. Please tell me also the proportion of
mixing the mastic tar. .As I know that there are a
good pla.ny.})arquet layers among your readers, the
question will be of general interest.”

IV.—QUESTION ANSWERED BY A CORRESPONDENT.

Fret Monograms,.—T. B. P.(Winlaton) writes :—
‘““Enclosed are two monogram designs — one

‘A.M.D., in reply to C. H. D. (Shepherd's Bush);
the other ‘R. T., in reply to R. T. (Glasgow).
I trust they may be favourable to each,”

V.—LETTERS RECEIVED.

Questions have been received from the following-cqrres-
pondents, andanswers only await epace in SHOP, upon which
there is greay preseure :—A. N. (Newark) ; C. W. L. (Newcastigs
on-Tyne); A. L. C. (Camberwell); CONSTANT READER; H. J.
(Prestwich): V. D.(Portsdown Road); MalL CART; WILGIB;
HARDY PATENT PICK Co. (Shefield); G. A. F. (Poniefract);
R. A.(Leeds); A. L. Q. (Camberwell) ; W. C. (Wolverhainpton) ;
J. D. (Cheadle); W. K. (Manchester); T., LIMITED (Birming-
ham); READER OF “ WoRkK "”; P. B, H. (Seuthamplon) ; H. A,
(Thornhill Edge) ; P. B, (Birkenhend): J. B. (Weymouth); W. D.
{ Wellingborough); R. P. W. (Worcester); T. J. H. (Nuneaton) ;
FoAMKMAKER ; J, H. (Beith); A.D. J. (Notting Hill, W.): F. K.
(Bradford); W.W. H. (Mirfield): MAPLE LEAF; W. S, (Liver-
pool); J. B. (Beith); W. P. B.(Birmingham); AMATEUR PHO-
TOGRAPHER: A. F. (Leicester) s O1l. PAINTING ; E. H. (Dundee);
W. H. J. (Halifax); W. H. (Nantwich); J. T. (Bluntyre).

NOTICE TO READERS.

Amoxnec the principal articles in next issue
(No. 182) will be :—

SOMETHING NEW IN SINKS.

PHOTOGRAPHIC SCENERY PAINTING,

Boor AND SHOE MAKING.

Earry CHRISTIAN DEesigN AND ORNA-
MENT. .

How T0 Frrp MopEL BOILERS.

WuaT THE GorpsMiTHS COMPANY SHOULD
Do.

* ¥ The Editor makes this intimation in the
hope that readers, having friends interested in
any of these subjects, will bring the same to
their notice.

“WORK?” PRIZE SCHEME.
FOURTH COMPETITION.

“ Tourists’ Road, Water, or Rail,
Travelling Requisite’” Competition.

Tae Briton who does not tour or travel
when he can get the chance must be an
exceptional individual. We meet with
people bound, not only for the Continent,
but for destinations quite near home, so
loaded with packages that a hand-truck
is needed to move them. Generally, the
Englishman has good reason to wish he
had not tried to be so comfortable, with
his Noah’s Ark of cumbersome oddments,
and that he could condense the lot mto
a single package, to strap on his back or
carry in his hand, so that he could at times
label it and send it on by quick train or
carrier, while he roamed a free man. Such
a light, handy “hold-all,” or outfit, might
be suggested for an improved travelling
requisite, or anything else more useful.
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To give zest to, and widen the field of
original research, such an outfit might, for
instance, combine with 1t some wuseful
appliance to be used in case of emergency
—such as life-saving, or in pleasure hunt-
ing while holiday bent. This we must
leave to our readers’ judgment, and feel
sure that anything to make travel more
enjoyable will be welcomed by the public
and the readers of WorRK who have to
travel. By the time this announcement is
made most of us will have had some
experience of holidays and the pleasures (%)
of luggage. For the three best suggestions
for an “Improved Tourist’s Travelling
Requisite,” the following prizes will be
awarded—

First Prize, £3;
Second Prize, £2;
Third Prize, £1.

ConpiTIoNS AND RULES oF THE “ToURISTS
TRAVELLING REQUISITE > COMPETITION.

AL Descriptions to bear the Work Prize Coupon,
cut from one of the numbers of Work in which
the Prize Scheme is announced.

Each Description to be signed with an original
nom de plume, and to have the writer's real nane
and address securely attached to the manuscript
in a sealed envelope.

Each Suggestion should be fully described in
respect to its purpose, construction, and working,
and, where possible, should be illustrated with a
drawing of the article itself and its various parts,
to elucidate the description.

A Suggestion not illustrated will have an equal
claim in the competition, provided the description
be sufficiently in detail to convey a full idea of
the article suggested.

In the work of judging regard will be had to
the praetical nature and utility of the suggestions,
and their prospective popularity.

The Prize Suggestions and Drawings, and any
others, to be published, if desired by the Editor,
in WoRrg, but the copyright thereof to remain
with the authors, .

Copies of MSS. and Drawings to be retained
by the competitors, as in no case can the return
of MSS. be undertaken.

The Editor of Worxk will supervise the judging
of the Suggestions, and the selection, or decision,
as determined upon by him is to be final.

All manuscripts intended for the ¢ Tourists’
Travelling Requisite” Competition must be
addressed to the Editor of Worxk, c¢'o Cassell
and Company, Ltd,, Ludgate Hill, London, E.C.
They must reach him on or before SATURDAY,
Ocroser 29, endorsed, ‘Tourists’ Travelling
Requisite ” Competition.

SALE AND EXCHANGE.

Victor Supply Co., Grimsby, sell Mail-cart Wheels and
Parts. [5r

Caplatzi's Cheap Technical Collections em-
brace most things e.cetrical, optical, mechanical, chgmlc_al.
photographic, models, materials. Catalogues, 2d.—Chentes
Street, Bedford Squave |4 R

Lettering and Sign-Writing made Xasy.—
Also full-size diagrams ior marking out eight alphabets,
only 1s.—F. COULTHARD, Darlington Street, Bath. Note.
—100 Decorators’ Stencils (6o large sheets), 2s. 6d.

100 Fretwork Designs (new), 100 Carving, 100
Repoussé, 30 Fret Brackets, 100 Sign Writers’ Stencils (all
full size), 300 Turning, 400 Small Stencils. Each pftckct,
1s, ; postage free,—F. CoULTHARD, Darlington Street,
Bath. [rs

Amateurs and Technical Schcol Workshop Managers
should call at 100, Houndsditch, London, and see large
stock, or send 2d. for the Monthly Register, containing
nearly 4,000 lots of New and Second-hand Engines, and
Fugineers’ and Wocdworkers” Tools, and all kinds of
Machinery.—Address, Editor, Britanma Tool Factory,
Colchester. .

Best Book on the Lathe, including Screw Cutting,
3s., post iree. Published and sold by Britannia Co., as
above.

Electrical Apparatus, Castings and_Parts for
Amateurs, etc. Lists, one stamp.—ATKINSON, Holly Road,
Handsworth, Birmingham, i [I? R

Water Motors, from ss. each; 4 h.-p., price 20s. ; liss,
stamp.—WALTON, 9, Queen Anne St., Stoke-on-Trent.
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