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346 A CHAT 4BOUT PHOTOGRAPHIC LENSES.
$ $ hidden am.mrel as deadly a sin a.u ever | posts) of simply turned rings, & o ';**&‘?Tl‘i?,if.
A HALL SETTLE hidden'gre gurely y Do st the Fings, stopying in s

AFTER AN OLD BEDSTEAD OF THE The old furniture well veneered made no | keeping. The arms were borrowed frc
SHERATON PERIOD. pretence at beiui honest. If it deceived | an ol gxample‘nf an earlier period that

BY E. BONNEY STEYNE any one into thinking that planks of such | was easily modified to suit the workers

: superfine grain could be lavished upon one | taste. . S

W ArTrse for an omnibus at a corner of the | article of furniture, they had their own | Rods treated as those of the back werg™
Kensington High Road, some few weeks I folly to blame for the misconception. But its | added between the legs and below the:

ago, a fine piece of joinery of the Chippen- | descendant . vaunts its honesty, and_with | arms. The crossed work of the panel
dale period attracted my attention. 1here machine-made mouldings, carvings if not | also, like all the rods used, of
was just time to s2¢ it was a dismantled machine made actually, yet uced by | pattern seen in Fig. 6. o
bedstead when I had to climb the swaying | division of labour, that in its arithmetic The seat was made of framework from

steps and bid it a last farewell, from the | forgot to include brains, and divided them | the laths of the bedstead, and covered with =

lofty if economic perch from which so many | out of existence—yet as a virtuous | a loose cushion; in the sketch a plam®
town-folks survey the metropolis daily. | example of pure, unadu terated craft. wooden seat 18 indicated as more suitable™
Throughout the day the fascination of The old bedstead could supply a text for for use in a hall. - i .

a never-ending homily upon sound workman- |  The whole work in a dark rbsewood looks

that discarded Eiem of furniture kept haunt- | an : \
inz me, and by the afternoon became so | ship, but the society of to-day cannot be exceedingly well, the new mahogany used

irresistible, that, forgetting prudence, daring | expected to abandon its craving for profit | being stained and polished to match the -

even the oration on my extreme folly in | upon any abstract quest. It all comes to a | older portion. _ Y
buying a thing with such awful su ive- | question of so much extra per cent. for the ieh 34
ness nf] zn?lngy nl_q an Dllad bglatead‘] t;lel'clﬂEd Epi"“““' or 80 many less hours labour for . v

in at the first telegraph office and wired to | the artisan. ' T
the vague address, for I knew neither name | _ But if, as one imagines, the readers of A CHAT ABOUT' PHQTOGR‘*PHIE; 5
nor number, nor even the street in which | Work (some of them compelled, perhaps, to LENSES.

the shop was situated. Just as I had done | join in the manufacture of goods for the | BY WALTER E. WOODBURY. ﬁ
0, | met a friend who lives near me— market to earn their income), in leisure e p— ;:,-ﬁ..j‘jﬁ
he being also an innocent lunatic upon old | hours turn to constructing furniture for | Wrnes we decide to take up Photography,”

furniture—who at once volunteered to Jeave | their own homes—or the skilful amateur | either for pastime or profit, the most difi- -
his 'bus in passing and secure the treasure. | who spares not time or material fo gain a cult task that confronts us is the ch -
How he did so, and how when 1 called to ﬁoodresult—these may find astore of useful | and purchasing of a lens or lenses. 1t
pay for it—in old, look you !—a curious | hints from this one sa vaiinf the past. is the most important part of theapparatus.
chain of mistakes and uneircumstantial | It is hardly likely that anybody will | The lens makes the picture; the camera
evidence, based upon wrong identity, nearly | care to construct a stead in wood. Many | is, comparatively, of no importance at all;
Janded me in Her Majesty’s keeping as a | reasons, sanitary and social, have expelled | it is merely a light tight box, fitted
dynamiter, wounld take too long to tell Ithe wooden variety, and replaced it by metal. | arrangements to bring the lens nearer to,
Besides, in real life there is not that artistic | But for tables, couches, and chairs, for all | or farther from, the plate, and to alter
climax which should cap a story. Yet, | sorts of cabinet work, the motive of the | the position” of the latter. Qf coursé =
in sober truth, the first result of my purchase | panels illustrated will be found easy for | cameras can be purchased to any amoufk:s
was to be regarded in the neighbourhood I | adaptation. of money, but it is not a di cult fask
Eam daily as a dynamite conspirator who e furniture that I made in fan to choose one. It 13 an matter for

ad eluded justice. This to one who is not | from this old bedstead would fill a small | even a beginner to judge whether the work-
an ex]pert at pistol-shooting even, who | house. Tables, chairs, a modernised bed- | manship 1s.good and any instruction book
never began his career asa head executioner | stead, a gettle, overmantel, and a few others | will tell him the different mm@j&‘;
by decapitating a guinea-pig, and who has | never came Irom theory to fact, except | should have. i s " 5 St
so far blown up no one, except metaphoric- | one settle made from the head-board, the | But with lenses it is a different MRS
ally, is naturally a haunting experience, | rest of the structure being at present un- | entirely. We see only a few pieces of >

that could no more be keq;:; out of this | used. There is enough timber left to build | encased in a brass tube—a simple enoush
[.a.pr:r than I could induce t ' ’-‘-ﬂ

_l.
gl by

( e powers that | a house ; certainly one beam of the half- | looking contrivance. ~ We haye tw0 S
w to afford shelter indoors for my pur- | dozen at least could be warranted to | us—one can be had for a few shillin

chase when it arrived at my house. smash a settle of the shop window order by | while the price of the other is seventy-i¥e
Looking caref ullﬁr_ at the really beautiful | its dead weight. pounds. Perhaps, to our mind, the cheapes
workmanship of this discarded couch, one | The posts of the bedstead were of too | one possesses the best appeamgcﬂ-d&s;

realised how, in spite of all changes of gigantic a scale to be suitable for furniture, | it is not that we want; will it co 5%
fashion, whole-hearted and honest effort | and readers of ork do mot need to be | same work ! (Clertainly not ; hence the Vit
survives long  after specious imitations. | told that “Bedpostesses,” as the old folks | difference in the cqst. Buf 'this
sneenmb,  When one passes the tempting | call them, are not to be used for cutting up. | difficulty ; it is necessary, therefore,
windows of the furnishing emporiums to- | They will supply material for another | the intending purchﬂ.se]:' should possess |

day, and hazards a guess as to the probable | drticle in Work later on. | little knowledge of P Wtﬂhm. }-*
duration of most of their tempting handi- | The head-board—I know no other name | When he first contemplates the PUAEr
work, the conclusion is appalling. Hardly | for it—was built up of a curious mixture of | of a Icns, he he H_cﬂl}fl;oﬂtﬁd

one article in a hundred is likely to outlast | framing and lattice-work common to the | words as *“Achromatic,
a century, even supposing it has careful | period of its make, but rarely used at any “Widenﬁ.nﬁl%” and such terms as "Lt
treatment ; for nearly everything to-day | other, and apparently suggested by Chinese | of Focus,” Workin Bk
pretends to be more important than it is— | origi Shor : floor him somewhat. R
not with the old sham of veneer : we are too |  This joinery, although requiring neatness | Itis the object of the
honest for that—for it deceived no one— | and tient-fcare,'dema]:&s ngﬁling but | the best of his_ability
and we have no wish to be found out in our | skill mechanism, and may be wrought to | photogra hic optics, and thc,
own impostures. The dishonesty of to-day’s perl’ectiun by ’-thi:iis-unablg to cope with | the wo and terms 1
work is rather to be noticed when you | intricacies of ‘the Chippendale style, and | first to give
attempt to pull a drawer out of its pﬁce still less able to undertake the carving or
and it sticks, or coming out with a jerk, | inlaying that belongs to the Adams period. to make a jairly EOU- &
displays craft of the packing-case orderina | ~The motive of -the whole design is a | without. L ‘us enter 8 Aarkelite o
picce of furniture with a fagade adapted for | fluted rod in effect—and possibly in reality | having bor rough 0 sOTEE
a drawing-room. : | —two rods with simply rounded edges laid | window,and k
Lhe old mahogany furniture was often | side to side, These are strengthened by | shall not be tubular,¥
vencered—a disgraceful pretence that every |-simply: rounded piece of the ness of | site an inverted image ¢4
one will condemn with dignified indignation; | the rod, but withont fluting as shown | For the sake of simphci¥
but its parts out of sight, were of gbﬂd g P . A8 shown cta tree. From &Y

'Ehaf"mg.m':ﬂ the wse of thes ;
an x i!: o Y. 1e u H} '.:"I 111 "0C 3 1L 3 obje P
wood, well seasoned, neatly wrought b tlg'porhﬁr ‘Iquiﬁa‘ w:' LT STAE %
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excellentlf._( finished. Now the front.may | p
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of polished piné, its honesty as trans- | adapted for other ft e. © . |itaown colour,
as i iﬂ-l'll' ' ' ' “di B ¥ A Sy s et L T e ey T 55 i, s N e
pasens its varnish, but the Ww ~An the settle *'”:*),fr*f" lecidéd on creating | (Fig. 1) show .
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Vi '-"-'_Féi:t. ﬂﬂlﬂﬂfﬂ- .“h'!“'“mr ‘and ﬁ'jﬁ it “"5&5 .E“itqbla for camera ob ic long the axis of the lens from th tre of
. here };: “be Mg_practlcal use of in |.to view Wl}h the eye, ygt, :{i:-:a? Jﬂgﬁqu? S i ) . i rrg
byt hotographic purposes it was of little use | the face of the front surface is equal to —

'I ol hy but for one reason : the hole

% :4}““‘1 & I ut th £

S0 ¢ it be very large, then every spot in
sige. TE 00 ﬂpp;gitﬂ would receive light

S o )
"r-p* directions, and the images over-
e each other, the picture would be
e orly defined. The smaller the hole
et sharper the definition, so that, as
.f’-;;-.; ,ﬁfen mentioned, not at all bad
S8 s have been made with an aperture
* ~ode with the prick of a needle in tin-
" #illor ‘other suitable substance. But the
~ ml ity that now presents itself is this :
o make the hole very minute in order to
i —t%a sharply defined image, we have to
| % mifice so much light that our image is
* b faintly visible, and the sensitive plate
.,in'_phutograTﬁy would have to be ex-
V" “what we want, then, i3 to enlarge the
lace in it alens. The effect of

P

be that, having a larger aperture,
ﬁpbwt?llm more light, and, notwithstanding
b« the fact that the hole 1s considerably larger,
& < Jlithe rays of light will meet at a point, as
' hewn in Fig. 2, which illustrates the
* gmplest form of lens. - By means of this
¥ |enswe may obtain a fairly good picture, but,

o
i - i-.

- athe same time,dthe laws of iﬂtlgg h?.va to
ém nsidered, and very many Kinds of com-
h - .mr&%inatiun? of lenses have been
ade for various kinds of work. But still,
* however complicated thesecombinations may
. be—and the reasons of combining different
¢ lemses will be hereafter explained—yet the
. prneipdl. object is the same : namely, to
woduce the effect shown in the drawing
 Istreferred to. It is necessary to bring a
. of parallel or diverging light rays to
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o~ Iemses may be defined as transparent

- mefis bounded by spherical surfaces, of
- wich the intersection is a line without
samsble thickness. They may be divided
L inle.two. classes : .., convergent and di-
¢ vegent lenses. - Convergent lenses are those
%;; margms. In Fig. 3 we have three
 illastrtions of this kind of lens : the bi-con-
- vex{ the pla.no—oonv_ex (B), and the conver-
gensmmeniscus (c). - Divergent lenses are, on
| , thinner at theif:;centralhpﬂrtion
- Wan at their margins. 12. 4 shows us
t*ﬁﬂ knds of divergent lenses: the bhi-

B

Fregd el

¥ MOt

L |
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. #mcave (), the plano-concave (g), and the I

. avEgent meniscus ().

4 MPMG lenses are constructed
(W88 one or more of these lenses, either

emenied together to form a combination,

i adjusted at a distance from each other in

V36 came first used as a lens
RSP Eonvex one, the convex side being
e 1oy the ground glass or screen
g which the image was thrown. The

Wl of using a lens of this description

. ~ums, if we were to photograph
g deree lﬂm or squares, as in Fig. 5,

ter ‘must- have some definite-

are thicker at their central part than |

J_,,J, ‘complete distortion of the |

or the reason that the chemical focus w
different to the visual: that iﬂato g;;rus t"l:::
:wheu the picture upon the ground ’glaﬁs
is ﬂhu.rﬁly focussed to the eye, the effect
upon the sensitive plate was to give an
unsha 1mage. This defect is termed “ chro-
matic aberration.” Tt was then necessary to
render the lens achromatie, which is a term
often used, ard the student will hetter
understand its meaning. It was found that
this chromatic aberration could be destroyed
or neutralised, and the lens thus made
achromatic by joining two lenses of different
dispersive power and of different material,
the cﬂnverient lens being made of crown
glass, and the divergent of flint glass, These
are cemented together with Canada balsam.
Two forms of achromatic lenses are shown
In Figs. 7 and 8 ; the letters ¢ and ¥ denote
crown and flint glass,

Another defect which occurs in lenses
(and in purchasing it is absol utely necessary
that the student should know that these
defects are corrected) is what is termed
“roundness of field.” In making a photo-
graph, we require to throw a sharp, per-
fectly true image upon a flat screen. Now
this is, in reality, an impossibility. It
will be seen, on reference to Fig. 9, that
the screen should have a concave form
equal to the curvature of the field of the
image. The poinis A, B, ¢ in the distant
plane are very nearly equidistant from the
convergent lens, D. Ilt; will be evident
that the images of these three points will
be formed, at distances from the optical
centre of the lens, nearly equal to the
principal focal length. If, therefore, the
1mage 18 thrown upon the plane m E,
the sharpness of the points A and ¢ will
be sacrificed. The field to receive the
1mage shape, must be curved. There are
several ways of counteracting this defect
of curvature or roundness of field, and to
give what is termed a “ flat field,” although
1t 13 but comparatively flat.

I find that I have had to make use of
two terms : z.e., “optical centre” and “the
focal length”; and it will be necessary
before going farther to explain the meaning
of these. |
In every lens there is a principal axis
and an optical centre. The line A A" (Fig.10)
1s the principal axis, and situated in this
axis there exists a point, through which
every ray passing through it does not devi-
ate ; this point 1s called the optical centre
of the lens. To find this optical” centre,
Dr. Monckhoven’s plan is as follows:
through the centres’of curvature A A” of its

surfaces . draw two radii, A8 and A’B,
parallel to each other, but oblique to the

13, A A’ ; then join their extremities, BB’;
this line will cut the principal axis at c—
which is the optical centre. It must be
understood that this applies anly to single
lenses. In combinations there is no optical
centre, nor any point at all analogous to.
it. 1 have shown the ition . of the

ats 3 g lmage thrown upon the screen

e~ =in Fiz. 6. This is termed

Bty “In pho hing a landscape
e oie are no lengthy straight lin
et L uon wonld, to .an unpracti

i s overceptible ; but when we have

e estood that this defect would

o r oy Another thing with regard

r
-
i

I '.: ¥ ﬁ

e in 1650, that, athough

and 't the thicknes

optical centre in a double convex lens :
it is inside the glass. In the case of a
plano-convex lens, it is situated at the
centre of the face of the back surface, while
in a meniscus lens it is outside the gl

and behind it. - Another method of deter-

of the lens, s the radius of the back surface,

of the:léns, then the |'in'a léns)

T,

The focal length, or focus, as it is more
often called, is the distance between the
centre of the lens and the ground glass
when a distant object is sharply focussed.
In the case of a double combination lens it
18 measured from the stop, or diaphragm,
which 18 placed in the centre : thus, we refer
to a lens as having a focal length of  ten
inches, or ten inch focus. We now know
the meaning of focal length and focus. We
have next to find out the meaning of what
18 termed “depth of focus,” and also the
use of stops or diaphragms. Briefly, then,
the depth of focus of a lens is its power
of giving a clear image of objects at unequal
distances. When we take a camera, and
erect a single combination focus upon a
landscape, it will be at once apparent to us
that we can advance or withdraw the ground

lass to a slight extent without altering the
ocus of certain objects, whilst we bring into
focus others p at a different distance.
Depth of focus varies with the aperture of
the lens. By aperture we refer to the open-
ing of the lens which admits light. hen
a stop or diaphragm is used, it is the dia-
meter of the opening of this, otherwise the
diameter of the opening of the smallest of
the combination of lenses ; or if all'be of the
same size, then the whole of the front one is
calculated. -Aswe have already pointed out,
the depth of focus varies with the aperture
of the lens, and also with the distance of
the objects. Some lenses, however, possess
greater depth of focus than others.

The stop i8 a piece of blackened metal,
with a central aperture placed betiween
the two combinations back and front of
a lens. There are usually a number of
these, with apertures of different ‘diameter.
They are generally separate from the
lens, but a more convenient form is that
known as the Iris diaphragm (as shown
attached to the lens, Fig. 11), or another is
the Waterhouse diaphragm ('ﬁhmvp in Fig.
12). They are much more convenient than
the loose ones, which are apt to get lost.
These stops, or diaphragms, and the aper-
ture of the lenses are all numbered, or
referred - to according to their width of
aperture in comparison with the length of
focus .of . the lens. 'Thus, for exam e, we
have ‘alens_the focal length of which is
found'tobe ten inches: the aperture of the
lens is two and a half inches, or one quarter
the focal distance. - Therefore we say that
the lens is working at 14 ; now if we place in
the lens a stop with a diameter of a % of an
inch we are working at 7 40, or one-fortieth
;f the focal length ;this stop is then marked

40, TR e

W3 now come to the ang]a of the lens;
the width of angle of a lens differs accordin
to the purpose for which .it is intended.
Fig. 13 represents a very wide angle lens, and
Fig 14a narrowangle one. The wide angle
lens is constructed for the purpose of mak-
ing photographs of subjects which you wish

‘to: photograph entire, but cannot get far

mngoamy to do it with an ordinary lens.
But the employment of this kind of lens is
never to be recommiended : firstly, because

/it gives images different to those seen by

the eye ; and secondly, because to obtain

nently at most a very
34 B o -:t"!?mﬂ-ﬂr ﬂﬂ'

% . definition a very small stop has to be
~}ﬂiuﬂing.,tbe optical "centre of a lens is as ?;E.  consequ

. followm s p s il i - ek e

By . If r be the radius of the-front surface | of
> ption : it was soon | i

-and it is con
]ﬂ’&f? 2
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with different Jenses upon a plate of known | through the lens, to increase the depth of

sensitiveness. This rapidity varies very
considerably, even with the same subject
and sameligilt, and it is based entirely upon
the relation between the focal length and
the aperture, independent of size ; thus, if
two lenses were tested together, the one has
a focal length of 10in. and an aperture of
21 in., and the other is considerably larger ;
it has a focal length of 40in. and an
aperture of 10 in., yet the aperture in both
cases 1s one-fourth of the focal length,
termed 74, so that by the rule already given
the time of exposure of an equally lighted
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Rig. 2.

Fig. 1.—Diagram showing Direction of Rays of Light and Reversion of Image.

Convex : B, Plano Convex; C, Convergent Meniscus.
photographed. Fig. 6.—Result

—Series of Lines or Squares to be

Concave Screen desirable for Photographic Image.
house Diaphragm. Fig, 13.—Wide Angle Lens.

Rectilinear Lens.

subject upon an equally sensitive plate
would be precisely the same in both cases.

——— e — e U

By this means 1t 1s alw: rys very easy to tell

the relative rapidity o

one lens or stop

with another ; we have only to square the
denominator of the fractions f4, 78, etc,

when we will have the same exposure;

thus, if we are working with a qtuE of 74,
e

namely, one that is one-fourth of t

we
and

we desire to use 8,
numbers, 4 and
respective

focal
length of the lens to which it belongs, and |
1 square these two

ﬁ,h get 16 and 64
, So that theyare as 16 to G4; or,

in other words, if with the stop f4 we re-

quired an re of one secon

we should

with /8 require an exposure of four seconds.

The use of the sto

regulate the passage of the rays of light, tyral subjests. It

" the resulting picture, and the greater the

focus, and to correct the roundness of the
field. The smaller the aperture the sharper

depth of focus ; but we must also remember
that the smaller the stop the lesser the
amount of licht admitted, and, consequently,
the longer the exposure requisite.
object 1n using these stops should be to

The |

o T g~ 1w =y
over others for landscape work or
sequence of its having but two' ref
surfaces, and th'uirgi' S 8 more brichth
illuminated picture, and a flatter fald o

. But by purchasing a lens of this deson
tion, we are unfnztﬁnﬂ,hlygﬁ ' downit
landscape work, and if we desire to fnelut
a house or blﬁldin'g in our view, the tor

sequence 1s that we get a distortion of t

secure the greatest amount of light together
with the sharpness necessary to produce a
satisfactory picture. We first focus on an
object at a moderate distance, and beginning
with the largest, insert each stop until we

straight lines, as shown in Fig. 6. We'wi
. therefore on to ."ﬁ%‘;;;’_.
| lenses.  Under this heading we ificlut

| Portrait, Universal, Rapid Symmetries
. Rapid Rectilinear, Wide ling'las '“}fﬁ |

L

L
¢ b

| Fig. 9.

ig. 13.

Fig.
Fig. 4—Divergent Lenses--D, Bl.Concave ;

Fig. 10.—Axis and Optical Centre of

Fig. 14.—Narrow

bring the other objects into focus. We

now have some idea of the principle of a
lens, the qualities 1t should possess, and
its use. \We must next consider the prin-
“cipal ones now in the market, how they
" are made. and what they are made for.

The first we have to consider 1S the
simplest : the single combination. Thlﬁ
'lens is also. known as the “landscape,’
' “yiew lens,” “ meniscus,” and “achromatic.

|

It is composed of two glasses only, cemented
' together, as in Figs. Tt al}fll 8, the glzssgi
being of ditferent material so as )
dy referred to. This

achromatic, as alrea

| kind of lens is the cheapest, and isveg r% |

' for landscape work ;.but we have

therefore, is to | seen that it would be of no magﬁfa]fmtg .j Jalll

oject (=) 2013 Toolsforworkingwood.com
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9.—Simplest Form of Lens.

obtained by Plano.Convex
Lens. Fig. _
Angle Lens. Fig. 15.—Exterior View of Wide
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| colour, and is chiefly used in the casting
g s:pfﬁgw&tl Superfine plaster is made from
| stones picked with especial care, and from =
.| which every speck of impurity is cut away. =
| The supply of this is limited. It 18 :
dﬂ.zzlmg{;y white, and is chiefly used for
“facing” such small casts as are to be

¥ L'-:. L 3 . - m THEIR U m“ -* .
gt en of i desripton | Rt ke Vi SNy | Botected b gl e o of 1
dile another maker charges i ut | MOULDS — SEPARATING FROM THE CrLaAY Mkl bt th k 9

= & mer is undoubtedly worth treble the MopEL—WAsHING THE MouLp—Maxmve Tae | and wholesale by the sack o o -
Ltter so if the beginner can afford .1t he Cast—CHIPPING OUT. - _ Eiog.ie Illij' baﬁboug?;ﬂ atpal:a};e ?111::;11:!1&“:3 al: e
N hase good ma.ker, % - s . a r bag; nne a 1 *
EReE “aglp]?;c is r&cf::l]zl:nded to take Eﬁﬂ considered the operations mvolved | ¢ g Jpe and superfine at the more important  +™*

S 0 hanld take it:on fhal elling in clay, we may now pass on 10 | £.4re mould- x5
) veﬂrnei}uhfchasc; a second-hand lens | thenext process that dﬂm&'}i:mdﬂﬁﬂnl er's only, at | . q -

S nless you are an expert photographer, and M?dy"m?ugrm Pmmr'mgiﬂ B | o yer beg. ’

e ahai you are buying. | su -I;ca]]tlt :l';ef "] to 5uppsf Vil prove m;gg | Coarse and =

=7 have said that the rapid rectilinear lens | B®PeTELY £ ]arthan T e]ll?g mkclay, fine are to be |
iy described is suitable for buildings, | #PE=L to a TEer mdeth “l:"ﬂl' :3]111;1 s bought by %
et 1 very often happens that we require 1t remains in the clay a zedlg the sack at .
% photograph interiors or a house In a | TOFe OF less a source of anxiety. It n much . lower = = ;

VOSES constant care ; it may suffer from too much | \4¢ec . super-

ATTOW t. As we cannot get far awa : : A . 19.—Plaster Drag (Scale, half
i ir:ﬁ an ordinary lens, ie should ig drying i too much ?ettmgﬁic]f;o;:fmay fine is rarely HE size). ,
B Se laiter case succeed only in photograph- | XRJUre 1t ; nlan%eﬂny apcmfeiltw SR n% bought in quantaty.
e the doorway perhaps. . Here comes the tg mﬁlm.“ only. mﬁ“ d by a repetition o The power of setting in plaster depends
B lantage of possessing a wide-angle lens, | £0e S'OW labour with which it was originally | on" jts “freedom from moisture. It sets
% ghown in Fig. 13,7 and the principle formed. DBut when cast in plaster 1t 1s | 5idly whilst fresh; but as it can rarely-
S 9f which I have already explained. I tolerably safe from everything but acci- |y, kept without absorbing moisture from
ave also pointed out the advisability of dental breakages, and even these 1t 18 | {he ajr its cFower of setting gradually
sing it anli? when compulsory. Although ble to mend quickly and effectually. decreases, and is after a time lost. An
% & nseful adjunct to a photographer’s | -yo wonder therefore that the modeller | ttempt to cast with J)laster thus spent wi

kit its possession is not absolu in- | should always desire fo see his work In | oqult in failure, and in the ruin of the
‘& dispensable. | plaster as soon as possible. 7 model. Unless, therefore, the moulder has
' We next come to portrait lenses. The Plaster, called for distinction Plaster of | reasons for feeling sure of his plaster, he
|® srneiple upon which these lenses are made I Paris,” is made from um or alabaster. | wil] do well, before using it, to try a little,

" 18 10 get rapidity ; consequently, they have This stone is formed of sulphate of lime— | 3,4 observe whether it sets properly, and
Jittle depth Ef fDE?I;lE. 'fi‘.ﬁqy can gnlyg used | that is to say, of lime in combination with | },,w soon. Quite fresh plaster, though in a
; ¢ portrait work, and are the most ex- | sulphuric acid and some 22 per cent. of neral way desirable, 1s not perhaps the
" sensive lens, as much as £75 being re- | Water To make plaster, the water 1s driven t for a beginner, as the rapidity with
Guired for the largest size. The amateur | O by burning and the stone reduced to a | which it sets may hurry him too much oves
" ill not require a lens of this descrip- | POWder; and it has the property of once | sperations with which- he is not familiar.

" tion: he find that he ean o | more hardening into a kind of stone when | 1 tins which fit so closely as to exclude

fairly %ood portraits with his rapid recti- | 3%ain mixed with water. The discovery of | 5]) 5ir, plaster may be kept good for years.

Jinear (Fig. 16), although the exposure is | this guality in made an epoch In | - 1, give an example of casting in its most

sonsiderably longer. . the history of the arts. Its distinctive | gimple form let us presume that the relief

8 In purchasing a lens, we require to be m"f owing fo plaster ha first been | of the Aggﬂﬂ, supposed in a former paper

i assured that it is achromatic, that it is brought to this country from t eﬁ'psum- to have been modelled by us, is about to |
estone | he cast. Qur imaginary modeller; who is .

| wetilinear, and that its average power is works at Montmartre, near Paris. .

W sufiicient for our camera. If the light from now to be our imaginary moulder, having =
@ Jens 1s thrown upon a large screen, it gives ‘ - laid the model (which, it will be re- =
| acircle of illamination, the brightest and — e ] — membered, is in relief, on a clay slab) flat =
' I _:_-'_umfnrmly hg!lter part of which is lf =2 e on its back, will probably blow water over ~
i rom the centre portion to a certain distance J = it with his mouth in that manner described o
35 owards the edge ; after this the light gradu- e s S on a former page as calculated to shock the =
- ally jades away. Now we measure off the = sensibilities of the fastidious; but in no other &
Jdargest photographic standard size that we =

way could he moisten the whole surface
so regularly, so gently, and so completely.
This moistening freshens up the wnri, '-
adding to the apparent finish, and making
ney a , the plaster EFTE&(]. over the clay more
belore completing your purchase, otherwise freely ; but if so much water has been
gt your pictures will possess a black shade = = . O - thrown on as to remain in pools in the
86 the corners, the lens being unable to L = = o hollows, the sponge must be used to remove
over them with its ‘illumination, or, in TR - it, or the plaster would not set properlyin
bller words, its covering power is much these hollows. . e
Smaller than indicated. 1t is always as It is desirable, for reasons which will
S Well to buy a lens a size larger than the aﬁﬂpea.r hereafter, that the inner mould—
Seera you are going to use it for ; thus for that part of the mould which comes next
(8 %?i?eet.rt:’r a 12;;%0 _n:it;. lens will g; Iﬂﬂd&l——ﬂ]ﬁtr};ﬂd ‘be tinged with npl%m.
REEACE covered pictures. e use ochre or similar pigments, but .
A word or two on the keeping of lenses, | nothing is better or more miﬁrwthan i
,;Uml_l close. A lens should be kept. . | common ink. A smaller quantity suffices
et mat?mfl;;t T;.lgnuf cﬁm{]rlm letil:l]{:er - | than of anythit'l:ﬁ else, la.nd insteatl of soften-
W08 Des and when taken 1, 1 a €e | ing, as most other colours do, it seems te
s, %6, the ﬁ“e‘ ould be gently e sent to market. (U« - | harden the plaster. Aamuchn’water aswill =
oMsied with an old silk handkerchief and | nary plaster is only to a certain extent to | be required for making the whole of the
& warm place. :Itlam_:pmmbla,_to be ‘white ; it 18 r \ther a very light | inner mould is first tinged, and with this
) strongly on the necessity of taking m lg of minute dark specks, | the is mixed ; this insures nﬁbmit
e s sepiny them mlely by nd _other impurities. | of colour. The
t.

- an i ‘tinge should be but a very '
sed—if the expression may be permit Builders use - h’* ous purposes, and | slight one, :ﬁ IR, .

. e expr ) X t e rs use it for various purposes, and | shight one, just cient to make a clear
oo b in the work before us it is employed, on | d 1 between - the coloured m
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& being the covering lpower of tﬁa -lens. e
‘Many lenses sold will not cover the plate

& they are stated to do: this must be seen |
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ECHANIC

Taking a handful of plaster, the moulder
sprinkles it intp a basin two-thirds full of
tim colouregl water. This is done carefully
with the hand, that he may detect and lay
aside unyﬂl]um_ﬂ, etc., W ich may occur.
The plastety falling on the surface of the
water, becomes gradually soaked, and Emélﬁ'i
and the sprinkling is continued till, mst
of sinking, the plaster begins to stand in a
leap above the level of the water. This
shows that no more plaster is needed,

This is the proper way of mixing plaster :
the gradual saturation from below expels
the air quietly, without causing bubbles ;
also, by this method, the moulder is able
to see when exactly the proper proportion
of plaster has been added to the water.

’l‘lm mixture is now beaten up with a
spoon. If he were beating superfine, for
very delicate work, he would probably use a
silver spoon, as least likely to cause dis-
colourment. There is a proper way of
beating plaster. The moulder puts the
bowl of his spoon to the bottom of his
basin, and by moving it rapidly with a
circular motion, and without bringing it
to the surface, he makes the mixture
thoroughly “boil up.” He avoids bringir.tg
the spoon-bowl to the surface, lest it shoul
carry down air with it, and cause bubbles ;
for air-bubbles are enemies of which he
stands specially in dread, When the plaster
is well mixed, he skims off and throws
aside any bubbles or scum that may
have arisen, and his plaster—which 1s of
about the consistency of cream—is ready
for use.

With his spoon he throws it over the
model, dashing it into all hollows and
undercuttings, so that no part of the cla
may be left uncovered. Into places whic
he cannot otherwise reach, he blows the
liquid plaster with a pair of bellows.

All these operations have to be gone
through rapidly ; and if his plaster is very
fresh, the Illﬂllf(rlﬂl' will have to bestir him-
self all the more, or it will set too quickly
for him. Having emptied his basin, he
hastily swills it out, and mixes a second
supply, proceeding as before, till about
1 in. of plaster covers every part of the
model. He does not, however, care that
it should have an even surface, for some
little lumps and irregularities will serve to
bind 1t to the outer mould.

The inner mould has now been formed,
and whilst it is setting, the moulder occu-
pies himself with mixing a little clay and
water, so as to make a sort of *duck
puddle.” This he brushes over the inner
mould when set, to enable him to separate
the two moulds when he requires to do
s0, otherwise they would form into one
mass, Here and there, however, he leaves
a little island of plaster undaubed with
the clay-water, for he does not wish the two
monlds to separate too easily, -

The outer mould, with which the thin
inner one is now to be covered, he mixes
with plain water ; and when this has been

spread to the depth of another % in., he
will pause for some five minutes for it

to set, for it is now time to HETSHBH-,
the mould with irons. These are ._' ]l}lla

| filling of the mould with plaster—is quite

partly because in setting and growing
the mould has a tendency to warp,
partly because the use of irons gives
necessary strength with far less waste
l;ulaster. Those who do much mouldir
ceep by them a quantity of thin iron |
bent in all possible directions, for h 3 T

pose ; but old window-bars, o e

|"._'|

pieces of iron that may come to hand, will | to
sufkce. ?*After these have ‘been laid on the | par
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mould, more plaster is added to embed

them, especially towards their ends. To

his outer mould our moulder will pro-

En:hly give a general thickness of about
in.

Whilst making the earlier parts of his
mould he will have used fine plaster;
but for “backing up,” or perhaps for the
whole of the outer mould, he will have
contented himself with coarse. .

The plaster, if good, will have set quite
hard in_half an hour, or less, and he will then

roceed to separate it from the clay model.
Ehiu is to be done rather by persuasion
than force. If he works the mould gentg
backwards and forwards with his hand,
some little chink between it and the clay
is sure to appear ; into this he pours water,
and continues to work the mould. After a
little while the water softens the face of
the clay, the chink opens wider and wider,
and presently mould and model come easily

apart.

p%ntha case of a model in very low relief,
if ;Lia is done carefully, the mould may
be removed without in any way injuring the
surface of the work Leneath. The writer
has repeatedly taken more moulds than one
from t];.\a same model. But this will scarcely
be done with our Apollo; for, though the
great bulk of the clay will come out intact,
certain locks of hair and other pr "ectl’nﬁ
parts will remain sticking in the mould, an
will have to be picked out.

The mould 1§ now washed, which must
be done thoroughly, but without disturbing
its face. Our moulder will use a soft sponge
and plenty of soap. If there are hollows

| not to be reached by the sponge, he will use

a soft brush in them (sable or camel-hair);
and if he can, he will swill his mould by
placing it under a good stream of clean water,
as from a tap.
Many people have an idea that, to make
the cast leave it, every mould needs to be
ed. Such is not the case. Plaster
in a liquid state will not adhere to that
which is hardened if the latter is thoroughly
saturated with water. Nor will lLiqud
plaster stick very firmly to hardened plaster
which is quite dry ; it 1s to plaster partially
wetted that it sticks fast. The mould
which we are watching has been so com-
pletely soaked in cleaning, that we may feel
uite sure it will leave the cast properly.
here is generally more reason to fear
that a fresh mould like the present will
leave too freely, in which case it may brin

off projecting bits of the cast with it.
I:a.lg mould—one that has been made for

~
I some time, and allowed to become dry—

though, of course, it would be well soaked
rely leaves so readily
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before being ﬁllad,vl&a _ adil
as a fresh one. hen practicable, it 1s
better to use a mould at once. _

Our moulder will make provision for
hanging his cast up. A simple way is to
insert a loop or loops of copper wire into
the plaster slab which forms t ebackﬂund.
Holes, therefore,should now be bored through
the edge of the mould, and the wire ar-
ranged somewhat as shown in Fig. 18,
The wire will then be safely embedded
“in the plaster when the mould is filled.

tual making of the cast—the

| on.  For the work in hand,
ur moulder will face with fine plaster.
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second basinfu -'."-'1,'.,. &
over this, will perhaps gi
facing of fine: and e
can be of coarse, till the cast
to a sufficient thic! -ﬁﬁt; s, Thi
be 1} in., for it is desirabl

strength as will bear the blo
mallet in the "1 opin
little superfluons thiel ‘%& ay
scraped away, but a breakage is
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back of e cast. A w :'
that shown in Fig. 19, and which a
can make for himself out of some od
flat steel, is most useful for this y
as for some others. A small mason
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is also handy in making up the ba
cast, and other uses. | .. S
He will soon find the cast hard e
for chipping-out. His tools will bé
chisel &nﬂ with the edge rounded of
grindstone) and a mallet. Tt is we
provided with chisels of two or th
After he has nhip&ad out and rele
irons, he will probably be able to I
his outer mould in a few pieces
a few strokes. Yet he should he
not to be too hasty. If it comes o
large pieces, it may bring portior

inner mould with it, and that il
the cast. 8-
As he clears away his outer &
use of the clay-water will be &

and also, to some extent, that of th
If ink has been used, the innes
will be of a light bluish-grey, ar
this the outer mould W *};:“
owing to the film of clay t --'* |
whilst the difference of colour ¥
vent his driving his chisel into
mistake for the other. The clue
the colonring is, however, to distingu
im}ller mﬂiuld_ from the ﬂt tself.
‘or clearing away the 1nner n
is well to ﬁig the rﬂhﬂg-__' Imost
that the chips may ly f
Our moulder now proceeds Warl
holds his chisel at almost right
the surface ; this brings away the
mould cleaner, and is less likely
the cast than a sloping position
sure not to find his mould of or
and uniform thickness througho
he must deal his blows accox
his chisel may go too iar A&
cast, . So far as po fﬁ? _;.'::".‘;-,.-:-" |
should be made so thick ail O¥
bear a moderate blow. A Solt G
is used to remove any Smai HH
chip which do not Tall Wiy, Al &
best cleaned out by '
the bellows. - 4 J0° 0 SN .
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HOW TO MAKE THEM.

' WAX-ENDS:
£ BY J. C. KING.
3 — -l

:quirers know that they can go
;rlliqer and get _t?ught ﬁimy tt; ma%a
but surely, if an efficient reply
;:?:.;:miii tells every reader of WoRK who
mﬁ to know, and saves so many the trouble
" of going to a shoemaker’s to learn. It is
oot that desire to learn from the best
" 'E;m that prompts the question in these
pages ; even though writing the letter on a
mmf like that of *wax-ends” would be
about as much trouble as learning from a
- shoemaker to do it fronT"seeing 1t done. We
want knowledge not selfishly, but that
others may share it—at least, I hope so.
We seek to learn, as well as be taught.
. In discoursing about the making of wax-
' ends, the first thing will be to show Aow todo it.
" To make a wax-end, get your hem_p or
" flax, coarse or fine, just as you want it for
" licht or heavy work, the flax being used
- Jor the finest work, the hemp generally for
‘rough strong threads.  Open your ball
_from the middle; if you commence from the
_ outside, the ball soon becomes a loose
. “harl.” and the fibre will be lml-:cdland
* mptured in trying to draw out a bit of
straight thread. You have to decide how
. many “ply,” or threads, you want in your
~ wax-end ; you may use one or many. Now
‘ you must take a brief lesson in textile
technics before you can begin. Your flax
or thread, you will observe, 1s spun in the
same direction as the hands of your watch
turn ; bear this in mind, or you cannot
make a wax-end with certainty, This

- Or course
to a shoen
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of the particles one on the
what is also practically known
to each other

overlappin
other, and g
as “felting ” in fibres that clin

by imbrication, of which wuﬂfia one of the
most tenacious, and horse-hair (mane or
tail) and bristles the least tenacious, except
one end of the bristles. You notice the
left hand is the feeder and holder, the right
the operator. Having detached, say, four
feet of thread with one flossy end, you want
both ends of each “ply” to be equally fine
drawn to a point, so you serve about six or
eight inches of the other end the same: that
is, you waste that much to effect unwinding
and pointing. You have now three floss

pointed ends. You lay one on the end still
on the ball of hemp or flax, and draw the
threads between the left thumb and finger
tiil of the same length ; then lay the thread
to be unwound on the right leg as before,
and unwind and separate in the same way
as with the first. Arrange that both threads
are not quite the same length from end to
end. This you can only be sure of after
some practice ; but by holding the two
threads half an inch E?H.I‘t between the
thumb and fingers of left hand while you
unwind it will ensure accuracy. If one
thread should by chance get rolled over the
other in unwinding, they will not cling to-
gether to hurt. You hold, not only the first,
but all the threads on your leg -as you
unwind, but just out of the way of the one
you are unwinding, or let the unwound
ends hang from the left hand loosely. You
will now find you have two or more complete
threads, and an end to start another length,

which you work off in the same way, not
laying the threads out of the left hand for a
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Diagram {llusirating Method of making Wax-Ends.

speck of knowledge you apply at the
starting of your job, to unwind the twist
of the thread ; to break it or cut it would
il the job at starting. There is one
simple way to unwind adopted by all wax-
thread makers. It is to draw, with the right
hand, the fibre of flax or hemp with a
rolling motion wpwards on the right leg
above the knee, which is raised about
horizontal—the hand being wetted slightly
,with the tongue to give adhesion to the
thread—the left hand holding the thread
between the thumb and finger to prevent it
turning. The palm of the right hand is
used to unroll, the drawing up the leg being
for about four inches at each stroke, the
thread being lifted and shifted down for
each starting stroke of unwinding ; when
expert at it, two threads of hemp or flax
can be unwound at the same stroke, kee Ing
them apart for about the space of half an
inch as they roll on the thigh. After three
or four strokes of the hand on the thread, it
will be as in the accompanying sketch, A
being the part held by the thumb and
finger of left hand, 8 the unwound filaments,
from two to three inches in length. Now
comes the only really technical nicety
about the job—the separation of the thread
at this flossy bunch in such a way that the
two ends shall be pointed bunches of fila-
ments, each about 3 in. long. Now for
ﬂt:lttﬂ?l leasut:_ in teL:tilea. The spun

ould sustain perhaps 20lbs. '

the unwound thread Elf Impried by ll;lllqr::t=r
. snatches of the fingers, of less than
8 ounce at each snatch, to part the bunch

flossy threui.:l. The fibres were leld

i by what is known as imbrication, or

moment, merely keeping them from gettin
entangled at the ench in measuring off an

unwinding. Suppose you have four “ply.”
You draw them all straight through the
fingers to close them up slightly. Then you
ligﬁtl y draw the wax cfuwn the threads you
hold 1n the middle with the left hand ; this
13 done quite lightly, and one stroke does
both ends of the thread at once; shift it in
the hand a little, so as to do that part in the
hand omitted at first waxing. This waxing
must not be excessive, or it destroys the
imbricating properties of the fibre: only just
enough to give a slight sticky adhesion.
Now comes the winding, called * winding a
wax-end.” Like the waxing, it is done on
both ends or lengths from the middle of the
thread at once, the middle being finished by
shifting to do it. A hook, or button-stud
in a table, is used to loop the thread over,
and the doubled thread is kept apart by the
finger and thumb of the left hand and the
“lay” of the thread on the right leg. The

must not touch each other, so as to ro

over one another. The threads are rolled
downwards now to wind one strand of fibre
into the other, the rolling place on the
threads being just where the flossy ends
start, nowhere else, This winds the fibres
into a spun thread of four “ply.” You
alternate the winding and the waxing,
drawing the wax softly over the flossy ends
so as not to clog them, or tear the delicate
filaments off into the wax; these you have
not wound at all yet, and barely waxed.
The bristle, which at one end is seen to be
Bﬁllt up into three fibrous ends, is laid in
this flossy point for about two inches, and
rolled downwards on the leg, with alternate
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waxings and rolling ; both ends, if wanted,
are bristled at the same time, and, by the
same hand rolling, incorporated into the
wax-ends, That quarter of an inch of the
thread that took a loop over the hook or
button is not omitted in winding or waxing.
Both right and left hands are used to hold
the wax in drawing the thread through
them, to smooth any unevenness, and ensure
a thorough saturation of wax into the
thread by hand warmth ; surfacing with
wax only would be useless : in fact, it would
not be a waxed thread. The wax must
slightly fill the fibres. If needles are to be
used instead of bristles, the thread is pointed
by waxing and winding, but not too com-
actly, for more winding and imbrication
Ras yet to be done. The needle (mostly
blunt-pointed) is threaded, and the end
drawn about three inches ﬂlrnugh the e?re,
and folded back on the thread. This fold-
ing is rolled and waxed right up to the
needle, but the needle is not waxed ; a
little gets on, but must not stick to the
steel, as the fingers are used to clear off any
article of wax at once; the draw of waxing
1s done just the reverse way at this folding,
being from the needle always, and not
towards the point. So as to keep the
fingers clean for free working, a small ]l:-iecu
of soft leather, about % in. by 1} in., 1s folded,
and in the nip of the finger and thumb of
either hand rubbed up and down the wax-
end, even up to the needle eye, without fear
of shifting the folded end. When done, 1t
should be round, firm, and smooth as a
violin string. To prevent it sticking to-
ether when rolled into a loop of about 6 in.
iameter, tallow the fingers, and lightly
surface the wax-thread with tallow. This
is sometimes done before using the thread
at work. In this state it may be packed
away for use at any time.

Now a parting word may be said to show
whyI have explained fully howtomakea wax-
end. WORK goes to such places as on board
‘'ship, out on the pampas of Buenos Ayres,
the Cape, Australia, and New Zealand, for
I send my copies, when read, to those parts;
so that such information is of value where
a shoemaker could not be found at once to
tell how to make a wax-end, where, perhaps,
the settler beats the * Phormium Tenax™
into fibre, or the herdsman the *“ Ramee ” to
repair his boots or saddle. He might like
to know how he may best make a wax-end,
by using any gum near at hand for wax, and
perhaps feel glad that WoRrk 1s not written
above his wants — the fault of most prac-
tical, but out-of-reach-knowledge, publica-
tions ; whose managers need reminding that
the millions want to learn about time and
life-pressed wants, although they admit, in
the words of Ernest Jones, the poet of work—

“We plough and sow—we're so very, very low,
That we delve in the dirty clay :

"Till we bless theplnin with the golden grain,
And the vale with fragrant hay,’

—
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CHIP CARVING:

APPLICATION TO DECORATIVE
PURPOSES.

BY M. E. REEKS,
School of Wood Carving, South Kensington.

——————
F1as. 1 and 2 show decoration suitable to
a shelf of a bookcase: they are essentially
horizontal treatments. Fig. 1 is very sim-
ple, and does not require much explanation
as to its setting out ; the line round the
semicircles should be marked in with the
veiner. The centres, where necessary, are
‘marked x and lettered c. The student, of

ITS
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se. must fit in the pattern to
Eﬂ:rlehgth of the shelf. This is
easily done by finding the centre of
the shelf. Supposing the shelf to
be 2 ft. in length, the centre line
would be 1 ft. from either end. p

On this line will fall the centre of

the semicircle ; then deseribe the
others on both sides until you reach
gbout half an inch from the end ;
and if there 1s no room to finish
with a semicircle, as at B in Fig. 12,

or with the quarter as at A, the

space must be filled up with what

are known by chip carvers as

“faps” which can be made to
fill any sized space, as in Ilig. 12
at . The small triangular spaces
are left in the surface of the wood,

with little nicks eut out on each

side.

Fig. 2 is set out as at p, in Fig. 12
—triangles—the parts marked X, x,
being left solid. All that has been
said about starting from the centre
of the shelf and finishing at its

ends, in I'ig. 1, applies equally to

In setting out the pattern on the
side, start from the centre of the
box.

~ Fig. 8 shows a treatment for the
front of a box where no plain bands
are left ; but I think this is not so
good in effect, The setting out
needs no explanation, being simply
a series of semicircles interlacin
with little solid triangles an
squares,

Fig. 7 is another design for the
end of a long box, or for all the
sides of a small box. One half is
left without putting in the detail,

| and shows the way to set out the
[ pattern.

In Figs. 6 and 9, which, I may
add, exhibit decorative work 1n
chip carving for the tops of boxes,
| two ways of treatment are shown ;
* that in Fig. 6 being with plain
bands, and that in Fig. 9 without
any bands at all. As they are both
somewhat elaborate, I give in Figs.
13 and 14 the best method of

this pattern. Both these patterns
would look just as well turned the
other way up; I mean the points of the
equilateral triangles being up instead of
down, as shown at E in Fig. 12.

Fig. 3 shows a decoration suitable to
a vertical treatment, though it may also
be used horizontally. At r in Fig. 12, I

- |

SR e o bR g A

e RS
L]

. Fig. 13.—Setting Out of Octagon in Fig. 9.

. give the skeleton or working lines, and,
In case, it will be better to start the
~ Sevling out from the end instead of the
_gontre, and make the last fan either slightly
onger or shorter than the others, if the
sfpace needsit. Describe the quarter-circles,
i Wen, with the same radius from the marked
F-8% and inserts points 1 and 2. The lines
Tnust then be drawn in by freehand from
L 88 points to their meeting-point, . In
FRVHIS pattern the small triang%es may be left
. Sl _with the little “nicks” taken out of
or else cut into pockets as shown
BE e 4 ix (i ond of o 1

LRl ©end of a box. It requires
t“t-;lilll_lg further to be said about it, E?xcept
1226 16 should be started from the centre

lines of the box, viz, A B and cp, and

tha%h the circles should be divided into six
}’Fi © method shown in my first paper.

.1 Pa.t.teg‘ O shows the long side of a box.

08 1, 2, 3 on the border of the lid

different patterns which are

. the same lines; in No. 1,

'Per and lower triangles bein solid,

.the centre ope g)
..1 Ving two ridges, oped towards them,

'I'--.' . - L
N e B ; : 1V o
mm. e R e HL & 1 TR, T

Fig. 12, —Exemplification of Modes of Setting Out Figs. 1, 2, and 3.

ridge in the centre. In Fig. 3 the squares |

in the centre are solid, and the upper and
lower sets of triangles sloped down to them,

Fig. 14, —8etting Out of Double Hexagon ia Fig. 9.
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setting out the principal parts of
the design shown in Fig. 9, and in
Figs. 15 and 16 the mode of setting
out the leading features of the design given
in Fig. 6. Fig. 13 is founded on an octagom
or eight-sided figure, and exhibits the orna-
mentation of the circle to the left in Fig. 9.
Fig. 14 is based on a hexagon, or, I may
say, on a dodecagon or twelve-sided figure,

/NN
2

Fig. 15.—Setting Out of Quatrefoil in Fig. 6.

and shows the principle of setting out the
ornamentation of the semicircle to the
extreme right in Fig. 9, which, indeed, when
repeated, would form the central part of
the whole design for the top of the box.
Fig. 15 shows the setting out of the quatre-
foil, the half of which is shown to the ex-
treme left in the design for ornamenting the
top of a box, as shown 1n Fig. 6, and Fig. 16
the setting out of the decagon or double
pentagon shown in the complete circle to
the right of the design in Fig. 6. Both
the quatrefoil and the pentagon or decagon,
call 1t which you wilE have plain bands.
But the bands of the quatrefoil are left
without any marking whatever, and those
of the pentagonal design have a vein or
line running along the centre of the bands,
and taken out with the veining tool.

In these elaborate patterns, after ruling
the centre lines on the boxes themselves, it
will be well to set out the patterns on
paper (as in the case of the pentagon here
shown, the centres of some of the ares come
far from the figure itself, and cannot be
found on the box), then measure off the

0. 2 has only one Fig. 16.—Setting Out of Double Pentagon in Fig. 6. points required from the paper on to the
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wood, and trace the curves, as A B, from
centre ¢ X in lower right hand comer of
Fig. 16, on to a little piece of tracing paper
with a black pencil, and then, reversing the
paper s0 as to get the pencil side on the
wood, go very carefully over the curves with
a pointer or tracer ; but, whenever possible,
get the centres on the wood so as to do
the arcs with com Use the method
described in my first paper for constructing
the pentagon. dTlnz starin the cenu;d of this
pentagon 1s a or ten-pointed one ;
this is obtained by g'viding the pentagonal
divisions into two. .

Figs. 10and 11 are paper-knife handles.
They would very well bear being worked to
a larger scale. Fig. 10 is quite simple, and
neads no ation; and Fig. 11 alsq,
though it looks more e‘lnborate, 1s easily set
out, as I have worked the centres for theares

1 have now said all that i1s necessary to
enable any reader of WoRE who wishes to
follow up this desirable method of surface
decoration to do so with satisfaction to
himself, and, I trust, to all to whom he
submits hiz work.

MEANS, MODES, AND METHODS,
-

CEMENT FOR AQUARIUNM.
Some few months ago I required a simple
and ine ive cement for the inside of a
combination fern.case and aquarium. Putty

and red lead, separately or in combinatian,
I resolved, from experience, to avoid, be-
cause, though they are often recommended
by workmen who Enow of mo
other cementing medium, they are more
suitable for external work, and are in-
Jurious—at first, at any rate—to the fish or
other inmates of an aquarium. Pitch I had
used, but found that in hot rooms it was
apt to run a little, and that when under
water it soon got foul, and tainted the
water, to the detriment of the fish.

Then I remembered having seen some-
whex_anrothernrﬂfmment,tha
details of which I forgotten to jot
down. Not knowing the exact proportions
of the m,g'redienm,_% t;ld ted first,
usIing guantum sufict (as recipes put
1t) of each, and the result, to wsurpnp;,
Was a success,

Into a medium-sized saucepan that had |

been discarded by the cook I broke wup
about 1 lb. of common resin, and when
melted, stirred in about three tablespoon-
- Tuls of plaster of Paris and finally one and
a half tablespoonfuls of linseed oil.
own 1mpression now is that the on

recipe said boiled oil, but the cement as |

given above did for my purpose very well,
- and as such I give it for what it is worth to

veaders of Work.) When it was all quite

fluad, I tried some, and found that it set |

| some of

almost at once.
For stirring it, a piece of stick or a wooden
L T ta'a e i s
. in my
enhlﬂymmthehnndle,mdmtgamhd

Kitchen spoon |

OUR GUIDE TO GOOD THINGS.

-

*.* Patentecs, manyfncturers, and dealers prarrally are ™
qursted to send prospectuses, bills, ete, of their speciali-
ties im tools, machinrry, and workshop appliances to the
Editor of WoRE for sotice fa * Our (fwidr 1> (rood
Things.” It is desirable that specimens showd be send

Jor examination and testing in all cases when this can e
dome arithout imcomvenience, Speci

mens thusr rrorirved
will he returned af the earliest ity. Il must be

understood that ing which is woticed, ix notiond
om its merits only, and that, as if is in the nower of any
one who har @ wusgful article for aale to oltain mention
af it in this department of WORK without charpe, the
wnotices giren partale in w0 woy of the narwre of adver-
tiscmenis

58.—Drxcax’s Brazre MacuINE.

I mave much pleasure in inserting the follow-
ing communication from Mr. Thomas Duncan, 305,
Manchester Street, Oldham. Ihaveno doubt that
the machine itself is and useful, and that
the work done by its aid is reliable, but, being
without experience of it, I cannot offer posi-
tivd testimony as to its wvalue: and, therefore,
give AMr. Duncan's remarks, with an engraving
of the photograph that accompanied them :—

* Being a regular purchaser of vour valuable
pap<r, I have noticed that there have been occa-
sional references in the answers to correspon-

your _ - .
machine in that part of your journal entitled ¢ Our
Guide to Good Things’ would ve of nse to
numerous subscn I have
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“Fill the reccss & under
unslaked lime or asbestos.
** The two ends of the saw are {0 be prepared
in the usual manner (mentioned by your cores-

¥. Place it on machine with the
under burner, the back edge closa
planed edge of machine ©, 5o that
be straight when brazed ; place the :
i on gas by tap attached to
licht under it, u?ﬁn the
admitting it gradmlly to
tap 2. object now must be
white heat on the lime or asbestos, and
important that neither more nor less gas
than is required to combine with :
burner. 1f there be too much gas the
spread outside under the burmer, in which ciss
reduce it gradually until-s white heat3s ssenon
the lime or asbestos. A greater quantity of ms
does not producea greaterheat,. = =
T I

more than ten minutes after hrasking
having it ready for work agzin.”
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SHOP:
A CorRNER FOR THOSE WHO WANT TO TALK IT.

NOTICE TO CORRESPONDENTS.
neweri vy of the ** Questions mb;uir.mi to Corres-
o ';nndm.;ﬂ'néry i‘.l{ referring fo anything that has a
red in ** Shop," writers are Tequested to refer to the
ﬁmbcr and page of number of WORK in which the sub-
ject under consideration appeared, and to give the heading
of the para raph to whi!:.'h reference
initials and place of residence, or the nom-de-plume, of
the writer by whom.the question has been asked or to
whom a veply has been already given., Answers can-
not be given lo questions which do not bear on subjects
that fairly come within the scope of the Magazine.

L.—LETTERS FROM CORRESPONDENTS.

Metal Work Book. — ALIQUANDO
'.ﬁh.n;tr_" TiNKER (see WORK, p. 191, Vol. IL)
must not put to me words I did not use. Idid not
say warn's book was ‘practically useless. On the
contrary it has done excellent service in its day,
and TINKER himself speaks of the immense benefit
it has been to him. But if his run of work had
been of much variety, he would qertn_mlr have
himself discovered some of the deficiencies, errors,
and impossibilities of the book, its general slovenli-
ness, and the entire absence of principles in it. On
Hﬂ,ge 9 Warn shows hu{w to get tl:a u.tttern for a

icle (frustum of cone, not ‘frustrum _as
g {s has it), when ]t]updand htc-t]:nm dia-
rs and height are given ; he does not, however,
Eﬁt: how to rIan the pattern when the height is
pot given, but instead, as is usual, the flue. In
epunciating his problems, Warn’s cnunciations are
peral : yet he takes always a particular case, and
Efa constructions will not apply generally. Take,
for instance,'and aimost at random, the tﬂ.}:_tennﬁ
oval body, of page 19, the hip bath, of page 53, an
the sitz bath, of page 55. In the two latter there is
that the ends and sides, if pro-
duced, must meet in one point. TINKER should
get & hip and sitz bath, turn them upside down,
and note if the sides and ends, produced, will meet
in one point; he can then judge if these baths of all
sizes will do so. In the case of the rectangular
top, or tray (or hood), of page 23, though
each side may in practice be at a different angle
with the horizontal plane, these angles, according
to Warn. must be one and the same. In the pattern
for a tapering piece of pipe, on page 33, elevation
lines are used as if they were true lengths, entirely
falsifying the construction. The case of two eylin-
ders at an oblique angle, of page 35, has been dcalt
with fully by myself and others in the English
Mechanic; to its pages I must refer TINKER (March
to June, 1889). Again tn.lﬂg 1}11 thudtn ring mfa.}
body, of page 19, this is a y formed of two equa
t,;nna Ef oblique cone frusta (see Millis's * Metal
ﬁte Work, its Patterns, and their Geometry, pp.
168-9), and as the pattern for the frustum of an
oblique cone cannot be formed of urcs of circles,
Warn must be wrong. In all unequal tapering
bodies, such, for example, as bath patterns, tea
bottle and canister tops, if the radii of the arcs
forming any portion of the tops and bottom are
equal, Warn's methods do not aEply- And in taper-
ing bodies, equal or unequal, where the sizes of top
and bottom approximate at all, Warn is utterly
useless, for his centres would be in the next shop,
or street, or town; he has no short radii methods
whatever. Millis uniformly gives these methods.
TINKER must not suppose I have supplied him with
an exhaustive catalogue of Warn's ‘numerous
errors,’ for, as per his request, I have only pointed
out a few. But if he wishes it, and our Kditor can
afford the space, 1 will go f'l.ll]j’ into any one that
TINKER may select of the problems which I have
here either directly or indirectly indicated, as the
matter of accurately striking patterns in metal
late affects a very large body of working men.
his reply of mine to TINKER concerns G. J. P.
(Manchester), who (WoRK, June 21, p. 223) has in-
nired as to a tinman’'s pattern book, and PLUMBER
lade) (WoORK, June 21, p. 225).”

How to Fret a Banjo.— F. H.
(Streatham) writes:—* I am not sa.yinf
that J. G. W. (see Vol. 1I., page 292)
is pot right in dividing the neck of
the banjo into eighteenths, but a banjo
80 fretted would not sound the cor-
rect notes; and after what the Editor
mzad on e 257, ‘ Means, Modes, and
Methods,’ I take the liberty to offer my
method to find the right distances of the
frets. Take a strip of paper the exact
length from the nut to the bridge, and
about an inch wide: fold it in half and
mark the distance of } on the neck of the

o, and then fold the length of paper

ee, and mark off from the nut rnml

if you fold one third into three it wil give

the ninths ; mark off from the nut i

old the paper again into four, and mark

off 4, and with a little trouble, you can

fold it into five, and then mark off  and I
Ll‘.hun fold one fifth into three and it will

& ffteenth, mark off J: the d m
will
BRIDGE

Warn alwa

NUT

FE B TE ¢

ed below, Divide the other half of
{he ek I the same way, und divide
WI&HHMIM“.E P e

is made, and the |

in ‘Shop,’ but I think mine beats them all, altbough
those in ‘Shop ' are very ingenions. I am only an
amateur myself ; I have tried to draw out a design
of a fret machine I made myself; the design 1s en-
tirely my own invention. bought a sewing ma-
chine bottom and made a top to it—cost 1s. 6d. A are
the clamps I bought; B, the arms, are made of ash
(Imade them myself ; also ¢, which is common deal).
D, stretcher ; E gives a front view of c; G, machine
top; H,gear todrive the arms; 1, front view of small
fly-wheel ; J, side view; K, a bracket, of which I
had three, for bearings ; L is a piece cut out of the
arm that works under the table (see Q),

l-;i u m _@"

T

Fret Machine and Parts.

gide view ; », front view ; 0, front of K; F, machine
ready for action; P is a side piece I screwed on to
c, to hold the same to table, G, with clamp ; NN are
ins for arms to work on. 1 can unscrew M from
rings (which is an oak bung of a barrel with a
nut let in), and, taken off the table, an orvdinary
table is produced. When I can atford it, I shall
make it a turning machine ; I have only to fix the
turning gear on top of the table, without disturbing
the machinery below. H* is the works under the
table ; it shows murerplﬂ.inlr Q, which causes the up
and down motions of the arms; R, bit for drilling.
Now as to cost of this machine, I bought the
bottom of the machine for 1s. 6d.. which I don't
suppose can be had very often at the price, but I
should think it could for about 4s. or 3s. ; the wood-
work, say it cost me at the most 3s., makes 4s, 6d.,
and bearings and saw clamps a friend of mine made
me for 4s. 6d.; total 9s. 1 have got a good sub-
stantial machine, convertible into fret-turning,
drilling, grinding, and a table.”

IL.-QUESTIONS ANSWERED BY EDITOR AND STAFF.

Clock Faces.—GoLDRIL.—The dials you mention
are, I believe, electro plated in a great many cases;
in others, treated with nitrate of silver, the tine sur-
face being got up in a lathe ; or in some cases, called
in the trade engine turned, then plated or silvered ;
others are polished, then dié)ped the acid bath us
for lacquering, then silvered. You might E{;t a good
mat surface on your copper dial by brea mP a rod
of iron, say, about # in. diameter, and case-harden
the broken end, and, using that as a punch, well
hammer all over the surface; then silver it and
varnish it.—A. B. C.

Battery for Electric Scarf Pin.—J. C. (New-
castle-on-Tyne).—A small dry battery, suitable for
%15 pur , was described on page 748, Vol. L., of

ORK,

reply to AscaA (Newcastle-on-Tyne). The
number in wi ch it appeared is No. 47, published on

KFebruary 8th, 1890. 1 shall have something to say

on Lgu-cket accumulators for this purpose in my
forthcoming articles on ** Model Electric Lights."—
G.E. B

Making a Patented Article for Private
Use.— NoL! inquires whether he may make a
patented article, not for sale, but for use in his
own business. Without professing to give an
opinion on a point of law, which is out of our
province, we think that on consideration he must
see that he cannot do this without injuring the

tentee. 1f he may make one article, there can

no reason why he should not make more than
one. Every man who makes a patented article
lessens the market of the ﬂ)ﬂtﬂnlﬂﬂ by one. If
every man made the article for himself, the
patentee would have no market whatever. No man
may do that which injures the property of another;
u.ru:i for every wrong, gngliah law is supposed to

have a remedy.—C. C.
Metal Plate Plckling. — J. W. (dshion-
under- Lyne). —I never heard of such a book.

The only pickl of metal plates with which
I am uain is that practised in the tin
plate wnn}.ln, in dilute hydrochloric or sulphuric

-J, A.C,
many

ve you the rirht distances as [ have
L]
ow) writes :—" 1
‘gr fret machines |

acids, You appear to be acquainted with this,
a8 you mention spirits of salts, But if not you
can the method described in Percy's *' Metal-
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lurgy,” page 7206, Bloxam's * Metals,” page 205, or
any standard work on metallurgy.—J.

En:tingﬂlnu Rods.—ZixcRobs.—You can make -

the mould out of a piecce of gas barrel split in two
equal parts by means of a hacksaw or slitting file,
File the insides smmooth and smear them with

tallow, then coat with blucklead; bind the two
halves together with wire. Plug up the lower end
with clay, and in this insert the copper connecting
wire to be cast in the rod. Melt the zinc in a plum-
bago or a fireclay crucible, and flux it with resin;
slir up with a gireen stick, and skim off all dross
before pouring the hot metal into the mould. ‘T'his
should be made very warm before the metal is
poured into it. If you follow these instructions
your rods will not crumble.—G. E. I3.

Gesso Work.—A. 8. T. (Bishopsgate).—A second
article on this subject appeared in WORK, No. 41 ;
this apparently has escaped your notice. The third
you have already seen, and a fourth and concluding
one appeared in No. 52, If you follow the direc-
tions given I think you will find there is no difli-
culty left unsolved even for beginners. Buy two
lins of gesso composition and liguid at the Society
of Artists’ Studio, 53, New Bond Street. Directions
for mixing are on the tins. After a trial, iiﬂrnu
find you require any further explanations I shall be
pleased to answer any questions you send.—E. C.

Dulcimer Strings.—AxXx10vus.—The dimensions
you give for a dulcimer would be those of a C
instrument, and would require stringing with Nos.
10 and 9 brass, and 9 and 8 steel wire. No. 10 would
be used for the first six notes, remainder No. 9
brass; No. 9 steel for the first six notes, remainder
No. 8. No special music is written for the dulcimer,
any that lies in a fairly easy key being playable by
urumurﬂ' pbgrfurmerﬂ and almost anything by skilled
ones.—IR. F.

Tyre Cement.—\V, E. R. (Southgate).--I1 have
not a good recipe for cycle tyre cement, neither
would I care to make it though I had. Good tyre
cement is to be had of all the cycle makers and
dealers, at a shilling a pound. W. E. R. might
make it a little cheaper, but the mess would not be
worth the trouble unless he were going to make it
to sell. Any of the London cycle dealers will sell it.
1 get :Ill}illﬂ from W. A. Lloyd & Co., Birmingham.—
A.S. P,

Bookbinders' Materials.—G. L. (Sheflield).—
Regarding the above I have received the following :
* Bookbinders' materials, a skin or two of leather, §
or G 1bs. of millboards. Head band, marble. Paper
thread, ete.” Signed G. L., written on a scrap
Enper 4 in. by 4} in., perforated at one side and num-

ered 1 at the top left-hand side. Now I ask, in the
name of common sense, what does the fellow mean?
Has G. L. mistaken Work for a funny pap-er,_n.nd
sent the above as a contribution to the **Sphinx”
column. 1 have never been very successful in solv-
ing enigmas or drop-letter words, so 1 will not
make the least attempt to solve this, certainly a
drop-word letter this time. If it is the prices of the
above articles, I could easily give them if the in-
formation was asked for, orif 1 had the least chance
of finding that it was wanted. I need not waste
your space, Mr. Editor, in trying to solve the
problem, I will simply give it up. There have heen
one or two grumbles over vague questions in your
columns already, so I will say nothing more about
the one before me. Just allow me to say, however,
that it is a real pleasure to answer questions which
are put in a pointed manner. 1f querists do not put
their wants in a definite form, we cannot be ex-
pected to play the part of the cluirvoyant, nnﬁi £\'ﬂ

op

them definite answers. In the above Irving
would have no chance.—G. C.

Bright Silver Plating.—\W. C. (Hornsey).— A
bright deposit of silver may be obtained by adding
a solution of bisulphide of carbon to the platin
solution, but this must be used by an experience
slater if immediate good results are to be desired.

‘ou must feel your way by experience before you
can make sure of getting a bright deposit on any
article placed in the solution. The small copper
hooks may be plated tolerably bright by Hrst
paying atiention to the preparatory polishing. Get
them bright, and then only deposit a thin film ot
silver on them. A thick coat will be dull on leaving
the vat, and must be polished afterwards. Unless
I saw the hooks, I could not say whether it was
practicable to polish them or not.—G. E. B.

Incandescent Electric Lamp. — ELECTRIC.
— A complete illustrated description of an in-

candescent clectric lamp was published on page
428, Vol. I, of WoRrkK. There will be more about
these to follow in due course of time. The lamps

cost from 4s. 6d. to 5s. each, and can be had from
any dealer in electrical sundries.—G. E. B,

Dog Kennel.—(Coatbridge).—The best kind of
dog kennel is patented, so that to describe it would
be useless. Surely if you can manage to do the
necessary carpentering you do not require a descrip-
tion of such a simple thing as a dog kennel.—D. D.

Polish.—A. R. (Gravesend). — Get some Eood
black stain, such as is used by French polishers.
Stain the wood with it, and when dry Lthe articles
only require to be polished in the ordinary way.
With small round articles you will get better results
by polishing them while in the lathe. You cannot
do better than use beech, though almost any kind
of wood will do. Use up waste bits unless you have
a great number of knobs, etc.—D. D. .

Ebony Stain.—A. G. P. (Hastings).—You will
find it much better to buy this than to attempt te
make it, both on account of price and quality.
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However, if you wish to try proceed thus: Boil
some logw chips in water to make a strong
decoction which must be applied warm to the work.
To turn it bluck go over again with vinegar in
which iron filings have been left for some time.
The acid you allude to is probably hydrofinoric.
Apply 10 any chemist for quotation.—D. D.

Water Motor. — W. H. H. (Huddersfield).—
Messrs, Gwynne & Co., engineers, Hammersmith,
London, may supply what you require.—F. C.

Frame-Making Tool. — READER. — What the
trade usually use for frame making are : (1) Mitre-
cutting block for roughly cutting the moul at
45°, and tenon saw; (2) shooting-block and
for planing the angles; (3) a vice, bradawls of
various sizes, a hammer, glue pot, glue, and brads
of all sizes, In regard to Booth’s mitre-cutting
machine, I have it, and find ita ve compact
machine : it does its work well, an penses with
block and =hooting, etc., as also the cramps: they
have their zood sides as well as faults. All sizes
would be required, as a 4 in. cramp would not grip
lLin. stutf, =yer’s patent also does its work admir-
ably well. But, for to supply you your answer com-
plete, and upon more practical judgment, I have
veen in two of our larzest frame-m ctories,
where I saw from fifieen to twentgjnmen Joining
up frames, and they all agreed nothing beats the
oﬁl-fﬁ.:ixifmed blocks and vice as first above de-
talled,
frames, and they consider it a bad week if they
do not each one make 700 to 200 frames, about 1 in.
wide. You may with practice do the same with
either tools. as what one likes best one can handle
most dexterously and expeditiously.—G. R.

Books on Frame Making. — THEO. — |
know of no book of complete instruction on
picture framing, and all its branches: I think none
exists, Pructice with your tools would make ﬁ

advance. For photo stands, try Houghton's,
Holborn, London.—G. R.

Mounting Velvet. — W. W. (Elswick). — The
beést mi«thod 10 mmount velvet on cards :—Glue the
card oyer with strained glue and a brush,
=0 that the hair does not come out; let it lay a
second so that the glue does not get through the
fabric if thin; lay stuif on card, and rub gently
down the way of pile; then trim round centre
and outside, and =nip cuttings about half inch
apart; then glue close round centre and ouater
edge, turn bit by bit over, and stick down. In
fastening plate, either glue to rim or you can get
some bruss tags at irunmun{:rs'. which you could
screw on by sticking a block of wood on reverse
side, where screws would pierce : by this method
plate can be removed at “‘L]E —G. R.

Steel Castings. — FREEMASON. — Try Samuel
Osborne & Co,, L‘I{de Steel Works, Sheffield, or
Hadfield's, Hecla Works, Sheffield. But there is
such a pressure of business just now that firms will
not look at orders that they would accept at other
slacker times. Even orders weighing in the aggre-
gate severul tons have to bide their time for execu-
tion. [do not know anything of the demon motor,
Why not write to the advertiser 2—J.

Tinplate Churn.—J. F. (Elgin).—I give you
herewith sketches and dimensions of a churn iﬂ.t
I think will suit you; itis exactly like one I made a
few rmonths ago for a dairyman, and it gives great
satisfaction. You can, of course, v e sizes to
your liking. Fig. 1 shows a general view of it ; you
will see that it 1s D shaped, with a foot fixed on,
flat cover, and cranked handle. To make it, pro-
ceed as follows: Take two 20 by 14 plates and
square them up to .13} by 15, set your compasses to
G: in., and make a line 6 in. from one end of your
stuff, and from this line describe an arc or semi-
circle ; this will give you the shape of the gides.
Mark them both exactly the same: notch the top
corners the same as you would a saucepan for
wiring, then turn up an edge all round (except the
top) on both of these sides ; now bend a strip of zinc
round inside the edge just thrown up; this will give
you the length to cut the body piece. I forget the
exact length, but it is easily ascertained. Trﬁ: you
will have to make in two pieces: they will be, as
you see marked in sketch, 7 in. wide. Groove them
together, and well and smoothly solder, bend round
to shape and tack to ome side: tack in several
places, and then slip on the other side and tack
that in the same way ; then solder them all round,
wire the top with about No. 9 wire, and the body is
completed so far. The part that forms the foot
will scarcely need much explanation to one in the
trade; it is made in four pieces, wired round the
bottom and soldered to the churn body. Make a
rim for the cover 14 in. deep, and throw off an edge
of 1 in.; pane your cover on to it and solder all
round inside, to prevent the cream getting
the rim and the cover. The wire of the
the foot also would be all the better for being sol-
dered round. Make a handle. for the ‘cover as
shown, and let,it be a Ejmd width and and
solder it on; “this handle will, when fix
materially stitfen the cover and assist in keeping

3

flat, as square covers like this have a to’
wind or warp, as no doubt you are n%

completes the description, with the of the
dasher and qundla. To make the arms of the
dasher you want eight pieces of tin 1} in. wide,
and a little less than the diameter of the churn
measured across the centre line, 13 in. ; now
iﬂl& {ogr nhtlk these in the “or on the
hatchet stake as if yon were " them
then cut ¢; of an iinl': off the r. piece I
b e - i

These men get paid so much per hundred |

SHOP. i _F
- . . .-"'-'-'.' .._. '.-"i.;
and fold them in the same manner ; they will then | the space in “Shop” and our Editor's request tobe
be just the size to slip in thnnthermﬂﬁffnrminga brief.—F. A, ; " hh :

kind of flat tube, as it were; make two of these and
halve out the other pieces to lap across them
to make two crosses Before forming any of
pieces, punch a 5 in. hole h the centre
ece for the sﬁindle to go ugh. then

up and ram a little paper down each end,
and solder the ends;: be sure 10 get them water-
tight. Then make eight similar pieces to connect
the two crosses with—these need not be cut quite =o
wide; when made, fix them asshown in sketch, one
about } of an inch from the end of crosspieces, and
| theother 2 in. apart from it (see Fig. 2); all this must
fixed exactly square and true, or it will not work
properly. Through the holes just mentioned slip a
iece of tinned brass tube % in. inside; let it project
of an inch one side and solder just flush on the
other side of dasher, and on the side where the
tabe is left flush solder a tinned brass or iron nut
tapped ¢, in. ; this nat should be } in. thick. and
you maust so regulate the length of the short pieces
connecting the two crosspieces, that the dasher,
when fitted up as just described, will just slip easily
between the sides of the body, =0 as to leave as
little side play as possible. The bushes for the
spindle to run in are the next consideration, as one
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Fig.1.—Churn, Fig. 2.—Churn Dasher. Fig. 3.—
Churn Spindle,

t two pieces of brass tube that will just allow
those two sizes to slip in ; a good fit must be made ;
it would be best to have it rather tight and grind in

emery powder. These pieces of brass tube need
only be 1 in. or { in. in length. Then take two pieces
of sheet brass /; in. thick, cut two circles 2} in. in
. ;lminmtgg. ang ) twtclrl hnleia i:i tltzﬁlm, E::hne for e:lach
and solder them in, let em in,
through the brass plate. Now mnkegcurrespﬁg&jng
holes in the churn —the centre mark where
l you struck out the will be your guide: be
very careful to get the holes exact or it will not
work %rntggrlr. Then fix the bushes in, the long
part o tube outwards of course, and solder
round inside and out. Now the spindle: this
ghould be cut 10 in. long out of } in. round iron : yon
will, I have to get it made (see Fig. 3): let
iri;.nf t be turned down to } in., 1 in. with a
d to fit the nut in the dasher; 1 in. to fit the
largest Im.n]:E and the remainder squared up for the
handle to fit on. The handle for no further
remarks than that it may be fixed on by drilling a
];:};-ﬁntnth;hlpindlq mtr]-ltu 5o ]iatunur:hgh .m&
: ga the ho & an
;ﬁﬂ‘“ uhnnldthhmud.. ‘To set working, simply
the dasher in the churn,-ﬁm the spindle
through, wind it into the nut on the dasher till it
comes tothe shoulder atthe end of the thread, when
; will be able to turn it round. 'When done with,
old the dasher w the
%:: dle’ and

| end of the spindle will be } in., and the other } in. :

with an end, and unscre

ndle spindle’ with the. other. I hope this
‘description is and plain enough. ;'I‘mfght have
1Yeén more ‘butmust h :wm
. . TRy . el =TT i . ."': x, 5 s =" .
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Fixing Lamp.—PEerFrxe Tow.—I allmnnnt

use a lamp in a workshop that had a reser-
voir for fear of accidents, &Ednu;- my hobby
were wood working, as vours A back lamp
to hang on the wall with an inch can be
bought for 1s. 6d. or less, but, in any you will
want your reading lamp mended: so is a

et ol ol Lotier R
weight o P i3, forms a
cement whick sets hard in threeq .
hour (Spon's workshop receipts). Imay saythat]
have many lamps pass through my to

their sockets and to set the tops on,

use anything but best fresh plaster an -
consistency of cream. I carefully clean nﬂﬂrjnn.ﬂln ;
frumthgrpartstubeumted.rnug{:enthe of the
lamp with a fine file, and very, very seldom have
one back again. Ihave two lamps in ose that were
selthree years ago, and are as firm as ever, showing
that if properly used there is no better and more con-
venient cement than plaster of Paris and water.—

LR

Tinplate Patterns.—J. G. (Toitenham).—This
correspondent asks to be informed of the easiest
way of getthg out patterns for tin and zinec plate
working. If J. G. had specified the kind of pattern
he required, I would have tried to accommodate
him. but to fulfil his request I should have had to
write a book. I think readers of Work should
exercise a little discretion, and remember that
while information on points of practice will be
willingly given, it is too much to ask questions that
to answer would involve a descriptive accountof &
whole trade or profession. Togive the best answer
I can to you, however, let me say that patterns of
most articles in general use will be described and
illustrated in the of WoORK in duoe course;
also that if you will specify what you are reallyin -
want of 1 will do my best to give you advice as far
as the limits of ** Shop " will permit.—R. A." i x
Cast Shadows in Sign Writing.—G.E.D.(Wal-
lington, Oxon), J. J. D. (Bournemouth), B. W‘..lnﬂ ..

E. G. H. (Minehead).—\When drawing the letters
whichap ed in my article on ** Sign Wri (see -
page 713, Vol L) I was fully prepared to vethe

P :
strictures which others ang yourself have madere-
gardingthe cast shadows. The fact is that noatlempt
al true perspective was made, but a purely g
tional rendering of the same was followed. :
cast shadows as shown in diagrams sent by
self, B. W., J. J. D., and others, is in perfectl
perspective, and, as I have said, mine is a
tional rendering of the shadows only.
already pointed out in my earlier ch
true - perspective should not be follow
WTiling practice, and gave there my reason ity
same time, some sign writers put in the g
shadows as pointed ouat hrLEuu your diagram, %f',
whilst others follow my method as shown in my

letters. It is, in fact, a matter of taste and nota
question of true pers ve, nor a J""""m-

problem. Mr. W. Sutherland has defended this
same subject long before to-day, and in one passage
he says, * It is said in reference to picture pain -
that we should t objects as we see them,

not as they y are. Neither the one nor the
other of these propositions apply to letter painting,
because we donot paint them either as we see them
nor as they are, but as they best answer our pur-
pose.” The kind of shading shown in my letters
gives to them Innﬁls ntnidl';l distinctness, li?dthl:“:r
eve e, W mAany cases, true
Iaw?n[pﬁggt and shade were followed, there would
be great loss of beauty and symmetry of appearance. .
I do not say my readers are wrong—for they 1-"5 e/
right—neither do I say I have mndaamistakﬁ. o
I had carefully studied the question longago. Inlg i
readers wish to go further into this matter I m for o0
refer them to the Journal of Decorative Art oi.: i
February, 1883, where they will find the whole ¥
matter fully argued.—H. L. L

H. C. (Todmorden)

Crystoleum Pictures, — )
writes :—* In the first part of his instructive article
on ‘Crystoleum Painting” Mr. Beckerlegge mentions
cornflour for mixing of paste. I have tried corn- <
flour mixed with boiling water, the ﬂmﬂthhﬂm S
and have mixed a little starch with it for gg i
pose of affixing photo pictures to glasses. hen 0
attempt has been met with failure, for WACH o
the picture and paste get dry the water Seems "=
have been absorbed into either the paper _#' g
leaving the flour on the glass in streaks.. (o
B. be kind enough to give me insﬁncﬂm&l h'ﬂ: :m e
make the pictures stick to the so L HC
d:;f the be permanently held therel - ahe will AR
will nal{ his mother or wife, if he hﬂﬂﬂ% e
show him how to make starch. m%“:ﬂnﬂ"‘ A
but the finest of starch; this bein'l%m w the Iﬂ‘" 3y
there to mix “starch” with it? Iﬂltﬂ_nt ¥’ o
proceed as follows: Take a tnhlﬂpwﬂg}h‘“ ot
rlour and mix it with cold water—not hot; Ies 5w S b
];erti:ﬂtlrfme from lumps. Pour boiling ' ok A
t, stirring it the while. This flour will make > D s
half a pint, more or less.  If the boiling WatEET0EE
not turned it quite clear, it means that L€ FE s
cells have not all burst. Put it in & clean PSS-S
gently boil it until it gets clear, when 2% S o
properly cooked. Now what does "'; " anat Of
the water being absorbed either b j 10l Ertr the
glass? The water sim evaporuies, o e qnly
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it it away. Ihave some by
o rﬁii?gm?srbﬁ?rg ne article appeared, and the
ma'rura is as firm as:namel. The point of failure
!:'Icl suspect, here : tie paste has not been pruﬁnrrl-{vl
squeeze ) aper and glass. Un

twwen the
this is dgntgﬂll_lil:gh:upﬂﬂﬂ of the picture will appear
in certain lights corered with minute silvery specks ;
these mean that »icre is not_contact at these points
between the twcsurfaces. If the picture gets dry
anm these ars all I'EI'.I'I.D"E"Eﬂ, soak t.ha_pinl:ura for a
few moments ¥ Warm water, and again procecd to
work put thepaste in the manner described in the
article. At aition must be paid to the surface of
the picture %a:fnre applying the paste so that all
rease is ramoved. f this is not done the picture
will never stick to the glass. Has H. C. neglected
this? Nething has been discovered that will put
the sar@ce in better condition than licking with
the tongue. Benzole or oxiall would do, but these
are no: better than the means referred to. 1f H. C.
will ook over the article again he will sece that I
have laid stress on these several points. If he
wil attend to these I am sure he will succeed. 1
eall, however, be pleased to answer any other

question in “shop."—0. L,

Name and Address Plates for Patented
Htlﬂlﬂ.—‘“. 1:. [l'HﬂHﬂ'DIFL-—I should sAY w hat
you require are small shect brass plates, with your
pame and address stamped on from a die, and
which are attached to the wooden article with two
or three brass gimp tacks. If these will do, write to
Mr. W. Tylar, 57, High Strect, Aston, Birmingham
mentioning my name (H. L. Benwell), and he will
probably supply yon wholesale, or give you the
address of someone in his town who executes this
work. Enclose stamp for reply. These plates look
neat and pretty, and may be attached to metal
articles of all kinds with a little solder. I can also
ﬂrﬂ ].Etll address of makers of ivory tablets.—

Tinsmiths' Machines.—STAXNUM.—The Ameri-
can machines are no better in their working than
our English make, and I do not think they arec any-
thing like so substantial in wear and tear. They
are got up more to please the eye by appearances
than for actual durability, The bar folders and
paning-down machines are, as you observe, about
equal. But Messrs, Rhodes & Son now make an
improved paning-down machine with an adjust-
able table for holding the work up to the rollers
whilst paning down ; this, however. is more expen-
give than the ordinary form. 1 do not think there
is much advantaze in having a *“hold down™
attachment to guillotine shears when used for cnt-
ting sheet metal. It would be requirad, no dunbt,
for cloth or paper, but if it had been a necessity or
even an advaninge I think there is very little doubt
that Messrs, Rhodes wonld have recognised the
fact and adopted it in their machines. I think,
m(i'scl[. that with the machine in good order no
“draw cuts” would be likely to occur. With regard
to the combined paning-down amdl bottom-closin
machine, 1 presume you refer to the Olmsteac
Leamer, This is a valuable machine for manu-
facturing purposes. It will set down and double
seam the most ditficult kind of work, light or loose
bottoms, without the assistance of the hand up to
xxxX stutt’ if the machine be properly set belore
commencing. It can be used for cither round or
oval, straight or tlaring work, and though, as you
say, ditferent sized discs have to be used, it does
not mean that you must use a different one for
every sized article any more than you would in
knocking up by hand use a ditterent size mandrel or
head, and the chuuginﬁ of a dise is & mere nothing,
Youask the use of the deflector: it is to prevent the
springing of the bottom after soldering.  Space will
not permit of further descriptions of this machine,
but you can get a cirenlar from Messrs. RRhodes,
giving full particulars of its uses and directions for
working. 1 can only repeat here what I have said
before—that I have found Messrs. Rhodes most
courteous to inquirers respecting their tools and
machines; and if, as you say, yon want to purchase
machines, I am sure that if you state exactly what
you require they will be very pleased to give you
their advice and expericnee.— IP. A,

Paper, Pigments, and Colours.—Iria.—I hope
the answeralready given to £ s. v, will have proved
worth waiting for, If you take so much interest in
this and kindred subjects, why don’t you master
the * House-painting ” series of papers! they were
written for reference for all similar cases to yours.
Respecting your second query, ™ Terra-cotta, No.
5" on Aspinall's card, is similar to ordinary oxide
paint of a deep purple red tone. Three or four
pounds of this dark oxide red, «in te, that is

round in oil, would do a goodly number of sashes.

are muat be taken that all blisters are removed,
and the sills watertight previous to lminliug. One
cout of nl:dei if properly used, would cover on any
calour, but if the paint is at all perished, you
should give a previous coating of white lead paint,
ude o a lead colour by adding common black.
it you give llhe.- sashea n final coat of *“outside
copal ” varnish it will repay cost. 1f not varnish-
mf. have the oxide mixed with driers and boiled

Al with a little varnish to harden and help preserve
the paint. Such colour as you indicate is very l
Sultable, especlally if you have vegetation about
the house ; otherwise, dark bronze green, made
f"“‘fl green and black, or a little yrlﬁ:w added to
hﬂn.k and varnished, is a good wearing treatment

sashes. Your doors, if not grained, might be in
. of the sash colour. Panels, as
i ®tyles, much darker by adding black ; and |
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the panel mouldings, black, with a very little red
mixed in it, finished, of course, with a coat or two
of outside copal varnish.—F, P.

and Polishing.—

Wedding- Making .
1st, for method and

InnEX.—The inquirer asks,
tools to make wedding-ring ; 9nd, mode of making

butfs for polishing same. I will start with the
presumption that you have E:ur gold already in a
strip, say one-third larger section than your
finished ring isto be. The shape in section that we
desire in the finished article isas in Fig.1, soour aim
must be to get the gold as near that shape as

ible. The best way is to make a swage—that
18, & piece of iron or steel, with a groove cut across
it the size and shape of the bolder side—then
hammer the gold strip into it. If you have no
swage, then get it this shape in section, t.e., Fig. 2,
with the corners knocked down, and from either of
these conditions, proceed to draw it thrnuﬁlh a
draw-plate, with holes the shape of Fig. 1. 'This is
not half round, for that form is ohjectionable, on
account of the sharp edge, JIn this draw-plate the
gold is drawn smooth and true to the desired size
either by the aid of a draw and bench, if stout, or, if

Fig. 2.

of small size, by gripping the plate in a firm vice, and
pulling the wire through the holes with a pair of
draw tags and by your own strength, If but oneor
two occasionally are to be made, then we can do
without the draw-plate by paying much more
attention to the form produced by the hammer, its
regularity, its smootlhness, ete., both before and
after turning up into a ring. When the wire is the
Pmper size, then cut it to the lengths required, and
wend it up, if stout, by the aid of a bending block,
ring-triblet, and mallet : if thin, then smooth pliers,
or pliers protected with sheet-lead will suflice.
After obtaining a good join, solder it with an alloy
such as this :—1 dwt. of your 22-ct. gold, 2 grains of
silver, 1 grain of copper. After soldering, get it
clean in pickle (see page 619, Vol. 1., of WoREK), and
then get it round on the ring-triblet with a wooden
mallet. After that, fill it up if it is necessary, and
then we can polish it. Asto the emery and glue
butfs you write about, I have noticed that our
polishers do not use them, but prefer the tools and
method as follows :—First remove all the file marks
of both inside and outside with water of AyT stone
and water; secondly, obtain, or make, two bulffs,
one flat and one round, for the inside of the ring.
These are only butf leather glued to sticks, either of
round or flat wood as the case may be. With these,
which are charged with powdered pumice-stone
and oil, or crocus and oil, we get a nice smooth
surface. Next clean the ring by washing in soda
and water, or anneal it. Then gild or colour, and
finish by burnishing with a steel or stone burnisher,
lubricated with soap and water. 'These are but the
steps and names of tools and material, which will

robably suffice, as you are a watchmaker. If the

escription i8 not clear enough, write again for
the particular details you want to know, and I'll do
my t to explain more fully.—H. S. G.

Telephone Communication.—E. P. B. (Penge).
-] am very sorry that I cannot answer your
questions fully in this column, for the simple
reason that it would occupy too much space. I
will, however, try and set you right in a few points,
You ask, “Can a microphone be used to intensify
transmittal of speech?” In a telephone circuit
the microphone is the transmitter of speech, or
any sound, for that matter, made in its vicinity.

The intensity of the sound, in ordinary circum-
dependent upon the re-

e

stances, is more directl

ceiver. Generally s the sound made at the

Fig. 1.—Telephone Circult—Two Recelvers to be
used altermately for Speaking and Hearing.
Fig. 2.—Bell Circuit, showing Method of
connecting up for Reply, using one Battery

only.

transmitter is loud anouih. but the receiver some-
times has a very bad fashion of whispering so low
that it is almost impossible to hear it. Hence we
have loud telephones— 1.e., receivers which

:ﬁklg‘u'ﬂ By L s

. .. ¥. p _; . £
E&(ﬁ;ﬁhFa;:i-ﬁ&j;)%l'sfo‘r@zp{kipquod.c'om

between the various parts of a telephone circuit in
Wonrk, which you should look up and apply to your
own instruments. Receivers are not generally used
to speak into, as you seem to think, in telephonioc
systems ; in fact, the term implies the very opposite.
In the meantime, I would advise you, if you intend
to set up communication between two rooms

your house, to make two_ receivers like those
figured and described in WoRrk, and join them
together, as Fig. 1, and use them alternately as
transmitter and receiver. For the circuit you
must use covered copper wire. If the receivers
are well made they should speak well enough [or
your purpose. You could run another wire be-
tween two bells for calling attention alongside your
telephone wire. In the bell circuit you must have
a battery and two pushes (see Fig. 2). This is the
best I can do for you; in the meantime, see replies
to other queries ubout switch board, ete. 1 cannot
tell you the best tool to bore telephone cases in
the lathe, but I think the method described in the
:{{}iﬁn is simple enough, and suits the purpose.—

Paints and Varnish for Tin Ticket Writing.
—A. S, G. (Hull).—Write to Messrs. Brodie and
Middleton, oil and colourmen, Long Acre, L.ondon.
The tin tablets you refer to are mostly printed
in enamel by special machinery and then stoved.
If you refer to such as grocers use to place on their

oods, a mixture of paint and varnish is used, and
Messrs, Brodie and Middleton will supply with the
suitables for your purﬁmsu both in colours, varnishes,
and brushes.—H. L. 13,

Sketch of Imitials.—F. J. (Preston).—If you
refer to any ornamentsal copy book, which can be
bought for 2d., you will find the letters **uu require
in various styles. Copy those, Possibly you will
be able to work them into a monogram.

Steam Launch.—\Will B. F. (Birkenhead) kindly
send his full name and address to the Kditor of
WoOoRK !

Scene Painting.—REGULAR REeADER (Dalston
Lanc).—Doubtless some papers on ‘‘Scene Paint-
ing " and other stage matters will be given if it is
found that there is sutticient demand for them.
Write to S. French, 89, Strand, for 6d. handbook on
the art.

Gilding on Glassand Embossing.—A PAINTER.
—1t would occupy two or three pages of WORK to
give even the simplest instructions in this art, so
in these columns it is impossible. Doubtless some
practical and illustrated papers on the art will be
supplied when the Editor can find room for them.

- - -

New Buckle.—F. H. A. (. jmcre, India).—The
notice of your buckle duly appeared in No. 49 of
WoRK.

Firewood Manufacturing.— ANxXxious.—There
is an excellent machine for huudlim{ tirewood,
which has already been noticed in \WORK-—the
Excelsior bundler, Glover & Co., Potterdale, Leeds;
but a simple contrivance of rope and lever is often
used, and while the lever is strained over the
bundle the string is tied by hand. The machine
tiers, I believe, use wire. This is not quite the
place to tix the workman’s wages, but it ought to
depend on the sort of appliances provided by the
employer.—B. A. B.

Chucks.—T. D. (Keighley).—The chucks used on
the self-fitting joiner’s braces are composed of the
jaws, and the male and female screws which con-
tain them. New jaws can be had to fit joiner's
braces at any good tool shop for 1s., and the com-

lete chuck is made in varied sizes and prices, and

have bought an excellent one at Melhush’
Fetter Lane (who advertise in WORK), for a sm

of a universal tool handle. Circular saws of the
same firm, or of dealers in metal goods and tools for
jewellers, as the size given is very small.—B. A. B.

book that will give you any information on the
above. There was a good old custom of allowing
the men a certain amount of time during the morn-
ing for lunch. I have made inquiries amongst men
who have been in the trade a long time, but, as far
as 1 can make out, the usages generally took the
shape of * horse play;" for instance, if an appren-
tice left his saw standing in an unfinished saw cut,
and it was noticed, he would most likely find the
handle covered with dirty oil, paint, glue, or nng
other substance that the practical joker might fin

of a many old-fashioned usages, but as I could
not vouch for their veracity, I do not feel justified
in quoting them. But if I hear of anything that I
thi:;lk mhi‘glﬁt interest you I will let you know forth-
with.—E. D,

Composition for Panels.—WaAITING. — Your
first note was duly answered in ‘'Shop,” short
after your second note was received. I do not :
your first question corresponded with the one now
under notice. In reply to the latter I do not know
of anf substance you are likely to succeed in
**moulding upon paperor cardboard in imitation of
lincrusta,” unless it be gesso, of which I cannot
E:rsunallr iﬁeak. The articles which ap

ol. 1. on this kind of work will doubtless
you all the information thereon you require.
are not likely to succeed with what you men
1 think you are occupying yourself with an
but a commendable notion, and will find you may
spend much time and trouble, and get nothing

worth preserving. Surely there is a better
| for your

LT

sum. I expect you will have to get it in the form -

handy. Of course I have from time to time heard

in
tion.

i‘:.i

Trade Usages. — INQUIRER. — I know of no ,'

tastes and energies than ti:-‘_ 11

iy
5
&«
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making or attempting poor imitations of a machine-

made article.—F, P C The onl

Violin Rib Bending.— CATGUT. — 1he
useful instruction which I can give you ‘:'IH‘U“EEE

“Shop " is that you must clean up the rib strips, an

afterwards bend them to the required shape o3 Eg

hot irons : the details of the process will be describe
in the proper place.—B.

Lamp Burner.—READER FROM THE START. —In
view of the present controversy 1 should be 5“';'3" t‘;
gay definitely which is the best lamp burner, ]“"'
presume you only require a burner to fit a tum_p
no hesitation in recommending Hinks' No. 1 patent
safety duplex burner, which, in my opinion, fn:l'
BUIPASSES those of any ot her make, '!lﬂt-[‘ﬂ.n be fixe
to an ordinary fount. It has a bar fitted across the
bottom, to put a suction wick 1n, which facilitates
the oil being drawn up to the two wicks that are
lit ; the extinguisher is also yery good. The price,
I believe, is 6s. 6d. or 7s.—T". “[-: W (North Tae:

veleping Dry Plates.—C. W. (Nor an

mﬂ?-t_l‘.i 'Eeul::l the plate well covered with develop-
ing solution, and moving it anbout du_rmg the time
it is in contact with the film. (2) Yes; after the
development is well advanced, not before—the less
tie better: wash the developer off before holding
it up to the light, or marks of irregular develop-
ment may be caused. (3) It is a good developer, but
with some plates carbonate of soda is better than
ammonia. o not hurry the development, give
plenty of time, and expose to the light as little as
possible during the operation.—D.

Umbrella Sign.—W. J. B. (Bermondsey, S.E.).—
1f vou wish for an enlarged drawing of the small
umbrella engraving you send, you must get a
araucht=man to make it for you, as such things are
not sold, there being no possible use for them.—
H. L. B.

Sign-Writing Book.—J. R. B. (London, S. E.P, AN
ADMIRER oF * WoRK,” and A. R. (Saltaire).—" The
Art and Craft of Sign Writing,” price one neu,
Tie Decorative Art Journal Publishing Co., 15, St.
Ann Street, Manchester. The publishers notify
that there are but very few cgueﬁ of the work left,
which cannot be reprinted.—H. L. B.

Mounting Drawings.—G. B. (dccrington).—
Your inquiry is somewhat disjointed: first, you
inguire about picture framing, then your query
resolves itself into how to mount pictures. 1 sup-
pose vou mean drawings, lithographs, ete.—in fact,
productions whose base is paper: it is as well to
inform you that in the e we understand pic-
tures Lo mean paintings on canvas, drawings to be
fas I before esaid) anything sketched on paper.
Now to mount your paper drawing, first lay down
with drawing pins on a bench or board a piece of
6-=heet common mounting board, which you ecan
obtain at any stationer’s ; then take your drawing,
and with a clcan sponge damp the back—I say damp,
I mean do not drench it ; the effect will be that in a
few minutes the paper will expand ; you then paste
(=1ill at the back of drawing)about § in. all round
(not all over), then lay it down on the mounting
board, just earefully pressing with a silk handker-
chief all ronnd the edges; the next thing to do is

Just allow it to dry very gradually ; do not hurry it;

‘ou will then find it strain as tight as a drum-head.
I'o make a more finished effect, you can now cut an
opening in an 8-sheet white board, just sufficient to
gliow the drawing ; the edges of the opening shonld
be cut an the bevel ; this you should glue with thin
glue; place over your drawing, and put in a press
or under a weight till quite dry.—F. B.

Copper Analysis, -F. N. (Smethwick)—Native
copper—that is, pure copper—is found in veins dis-
geminated in granite in Cornwall and North Wales:
but the most abundant English ore of copper is
copper pyrites or yellow copper ore, which is a
double sulphide containing copper, iron, and sul-
phur, and is generally associated with arsenical
iron pyrites, tin-stone, quartz, fluor-spar, and clay,
A purer variety of pyrites is peacock ore, or varie-
E{Iml copper ore, which is found at 8t, Austell and
ilarney. Another abundant ore is grey copper
ore, which is a compound of the sulphides of copper
and iron with those of antimony and arsenic: but
it often contains lead, zine, and sufticient silver to
render the extraction of the latter o matter of great
importance.  Another important Cornish ore is
copper glance, a chemical compound of copper
and salphur, which is generally free from nlﬁgr
metals.  Red copper ore differs from the preceding
ores in being free from sulphur, consisting of copper
and oxygen; and green malachite, whitﬁ] is, how-
ever, not abundant in England, is a basic carbonate
of copper. These are all English ores, but we also
import copper sand, a mixture of metallic copper
and quartz; and indigo copper, so named from its
dark blue colour, from Chili: and also blue mala-
chite from Australin. The following table will
show you the proportion of copper in the above :—

Ore. Copperin 100

Com position. parts of
Red copper ore  copper, oxygen m.l.r.ﬂ wmﬂﬂ
L't:ilpur glance copper, sulphur 80
Indigo copper copper, sulphur S | |
Copper pyrites  copper, iron, sulphur 32 to 35
Peacock ore j copper, iirun, sulphur TR
copper, iron, sulphur, }
Eﬁy COPDET OT€ 1 antimony, arsenic § 20 to 40
Green malachite hop E‘;ﬂiﬁxﬁfﬂé" AL } 58
, water
COpper, oxygen, car-
£ uneiachite ihﬂ ¢ acid, water }F R
: E L] (] cl'

4

nction Coils.—W. ). (Belfast).—* Intensity
{“‘r];:irll.-ad: How Made and Used,” by Dyer, is pub-
lished by Perken, Son & Ilayment, 99, Hatton Gur-
den. London, and is sold by all booksellers and
opticians at 1s. Order it from a bookseller. It 1S
a thin book, only weighing 4 oz., so could be sent
by post for 1d. extra.—G. . B.

Model Dynamo.— AN INQUIRER. — Most cer-
tainly there must be a definite proportion between
the various parts of a model dynamo, The weight
of iron in the field magnets should be from seven 10
eight times the weight of that in the armature.
The wire on the field magnet cores of a shunt
wound machine must be longer and finer than that
on the armature : the resistance of the first being

in the proportion of 400 to 1 of the latter. In a’

series wound machine, the resistance of the wire
on the field magnets should be two-thirds that
on the armature. Small machines must be worked
rapidly to get any useful etfect. Get Mr. Bottones
little book on * The Dynamo: How Made and Used.

E is rhguad book for learners such as yourself.—

Galvanic Coil. — Iky Mo. —Make the core
of your coil out of a bundle of fine iron bind-
ing wire soaked in paraflin wax. This goes
inside a paper tube forming the body of the
bobbin. On this, wind two layers of No. 18 silk
covered copper wire to form the primary wire,
Wrap a fold of silk ribbon round this, and then fill
up the bobbin with No. 36 silk covered copper wire
wound on evenly as a reel of cotton is wound.
Attach one end of the primary wire to the foot of
brake spring, as shown in sketch. The other end

iiiiiiiiiiiiii

10 BATTERY

Galvanic Coil

of this wire goes direct tothe battery. A wirefrom
the battery goes to the foot of the brake pillar, as
shown. The two ends of the secondary wire are
attached to the feet of binding serews fixed in the
bobbin ends. The secondary wire is not fastened
to the primary. Your coil when thus wound will
not be a very Iyuwerful one, but should give smart
shocks. Get Dyer's book on Coils (price 1s.) if yon
cannot await my articles on this subject.—G. E. B.

Electro-Motor for Lathe. — R. N. (Grays)—
Space cannot be spared in ‘‘Shop” for detailed
instructions and necessary illustrations showing
how to make an electro-motor. To make an electro-
motor capable of driving your 3}-in centre lathe,
I should advise you to get a set of castings of the
*“ Simplex”' pattern, to the following dimensions:—
core, 4% in, by 8 in. ; armature of cogged and lamin-
ated plates, 6 in. in diameter and 2in. in length.
The core should be wound with 20 lbs. of No. 20
double cotton-covered copper wire, and the ar-
mature with 4 lbs. No. 16 double cotton-covered
copper wire.—G. E, B.

Electro-Magnet, — G. W. (Folkestone)—It is
not necessary to get a larger magnet to pull 4 oz.
at a distance of ¥ in. The bell magnet of a 2% in.
bell will do the work if you put on enough battery
power. It is weak because your battery power
1s weak. Increase the nmumber of cells in series,
and then you will probably get the power that
you require. If your cells are small, and the mag-
net is not improved by adding to their number,
unwind the wire on the magnets and wind on a
wire one or two gauges ﬂnerr s0 as to get more
turns of wire on the bobbins. To get the full power
out of a piece of iron, it should be wound with
wire to within three times its diameter. Then the
magnetic power developed will be equal to the
ampeéres of current sent through the coil multiplied
by the number of convolutions of wire wouhd on
the core. 6,000 ampéres will fully magnetise 1 cubic
Emﬁ nL iron, and this should then hold up 120 1bs.—

Book on Scales and Weights, — . A, C.
Appledore).—Get ** Oldberg's Manunl of Weights,
Litisugurﬂs, ete.,” 98, Trubner & Co., Ludgate Hill,

ndon.

V.—BRIEF ACKNOWLEDGMENTS.

Questions have been received from the followlng correspon-
dents, and answers only awnit epancein Buor, npon which there
Ia great pressvre:—W, Q. M. (Bow, E); J. W. H. (Dradford);
W. .l L. (Deptford) : W. M. (London, W) ; UT Prosios ; J. 8.
(North Shielids) ; HANDY ; A DELUDED IKvEXTON ; J. L. ('eck-
ham) s J. L. D, ( Ballytrophp) ; D. B. (Qlasgow) ; T. C. (Aberdeen);
W. H. H. (Huddersfield); P. W. (Ashton-under-Lyne): W, J. M,
(Hampstead) ; MIEUX QUE QA : J. W. (Middleton) ; J. W. (Stoke-
on-Trent); H. BE. (Clapham); NgD (Tynemonth); PRACTICAL;
W.D. V.(Abingden): W. W, P (Glasgme) ; A, E. W. {Birming-
ham); H. W, (Caton) ; F. Q. J. (Masboru): T. F. (Wellinglon-on-
Tyne): MoNUMEST: T. BE. OU. (Liwverpool); SQUARE CENTUR;
1. J. W. (Merthyr Tydvil); H. M. (West Hami; T. Il B, (New
costle-on-Tyne) ; 1’! F. (Glasgow); W. H. E. (Kensal Green) ; A. I
(Frome); W. H. (Preston); J. H. (Leeds); C. E. W. (Birkenhead) ;
W. J. T. (Swansea) ; W. H. (Bristol) ; J. K. (Islinglon); W. . H.
(Chaneery Lune) ; R. A. (Islington) ; J. W. (Muddletown) ; W, M, B.
(Reading) ; ¥. 8. (Northumberland); G. T, I,.F%mmuh]: G. E. B
b erkeley) : AMATEOR; F. T. R. (Cardiff); W. H. C. (Tipton) ;

. B. 'W. [Hnmmqrrmﬂh.}
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CWOEREK"” EX IIBITION
(1890-91).
IMPORTANT PRIZE COMPETI'zoYw 1IN CONNECTION

WITH THE ABOVE-NAMEL EXHIBITION

The Publishers of WoRK havemuceh ple :
offering the following Prizes fo. ljnsigﬁ}gn?::;ﬁnm
Medal and Certificate of Merit, ty he awarded IIE
Suceeessful Exhibitors in the variwe Groups ; E{
Classes as set forth in page 280 No. 70) of :-ll]:i's.

Magazine :—
For Design for Medal.
FIRST PRIZE . . . . TwoRuineas
SECOND PRIZE : - « One Giineg.
THirp PRIZE . - . i Hnlfﬂ.*;uinlﬂn.

For Design for Certificate.
FIRBT PRIZE ' ‘i % Two Guireas,
SECOND PRIZE : . One Guineg,
Tnirp PrR1ZE. . . . Half-a-Guireq,

If any Dnm(:etitﬂrs wish to submit a Modd jp
Clay, Plaster, Wax, etc., as a Design for Medul jy,.
stead of a Drawing, they are at liberty to do so,
Competitors should send in Drawings or Models
not later than September 30, 1890, addressed, carriage

(or postage) paid, to

MEessRrs., CASSELL & COMPAXNY, LimiTED,
LA BELLE SAUVAGE,
LUDGATE HILL,

Prize Competition.
Loxpon, E.C.

Medal (or Cerlificate, as
the case may be.)

A Motto must be aflixed to each Drawing, and
the name and address of the sender enclosed in a
sealed envelope bearing the saume motto, which
must be transmitted by post, under cover, to the
KEditor of WoORK.

The Drawings sent in Competition will be sub-
mitted to three competent judges, who will select
those that are considered most worthy of prizes.

The Prize Drawings will become the property
of Messrs. CASSELL & COMPANY, Limited, who will
return all Designs made by unsuccessful competi-
tors to their respective owners carriage paid.

The Awards, with the names and addresses of
the successful competitors, will be announced in
W ORK in due course.

For further particulars, all intending competitors
shonld apply to the Secretary, '* WorK" Exhibi-
tion, CassELL & CoMPANY, Limited, as above.

-+

‘Trade Note.

el

"THE second competition for Carving and Art Wood

Work, held by the Worshipful Company of Car-
penters in their hall in London Wall, has just taken
place, and it is satisfactory to learn that in the
number of exhibits, but more particularly in the
quality of the work shown, there was a marked
improvement on that of last year. Money prizes to
the amount of nearly £60 were awarded besides
Medals, and the Company have every reason to
hope that with these Competitions and the School
of Wood Carving they have established at Chapel
Street, Bedford Row, a fresh impetus will be given
to the Art of Wood Carving in this country. The
next competition wlll be held in June, 1891, and the
syllabus of same will be duly given to readers of
OREKE.

—————

WORK

is published at La Belle Sauvage, Ludgate Iill, Lomdon, nt
9 o'clock every Wednesday morning,and should be obtamable every=
where throughout the United Kingdomn on Friday at the lutest,

TERMS OF SUBSCRIPTION.,

8 months, free by post .« 18 Bd
“ “Iﬂ]][-tl:ﬂ.. [T - .= HE' ‘H.{L
12 months, . P .« B8, Gil,

Postal Orders or Post OMce Orders payable at the Gencra)
Post OMce, Loudon, to CASSELL and CoMPANY, Limited

TERME FOIL THE ISEERTION OF ADVERTISEMENTS LN EACH

WEEELY IBSUE, £ ?jdﬁ

One Pagh » +« =« = = = = = =]2
Half Page - - - -, = & o = @ 111_21 g
%unrtnr Page = =+ = = - - - 312 -
ighthofa Page - - e = = =« = 117 ¢
One-Sixteenth of n Page- - - - = ':‘l:| l:.Jl 2

In Column, per inch a & & ®

wmll prepaid Advertisements, such as it
unEr.II“ E:ﬂl‘mnllw. Twenty Words or less, One shilling. and E:lllﬂ
Penny per Word extra if over Twenty. ALL OTHER Aﬂual;
tigenients in Bale and Exchange Column are charged U
Bhilling per Line (averaging eight words),
Prominent Pogitions, or a series of insertions,
by specmi arrangement.

*.* Advertisements should rench the OMce fourteen
days in advance of the date of 1ssue.

Sitnations wantel

SALE AND EXCHANGE.

Tools, Tools, Tools.—The cheapest house In the
trade for Englishand American toolsis LunT's, 297, Hackney
Road, London, E. Send stamp for reduced price list. [6R

Fretwork, Carving and Repousse Work.—
Catalogue of all requisites, 7oo illustrations, 6d. each —
HarGer Bros., Settle, Yorks. [13R

The New Demon Water Motor, now ready-
Supply pipe only § in. bore. One man power, 8s. 6d.
} horse, 13s. 6d.; % horse, 18s, List, 1d. Castings sup-
plied. — P.” Prrman & Co., Aubrey Road, Witlingtom,
Manchester.
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PHOTOGRAPHY __ J. H. BEINNER & CO,,
MTEUR v Manwfacturers, East Dereiam, Norfolk.
» J. H. S. & CO. have now a large Factory,
ali< =" with acemmodation for upwards of 100 workmen, which is
used exclusively for the manufacture of Photographic Appa-
ratus of every descnption, from the cheapest to the most
expensive, he process 1s simphcity itself. Full instructions

su pplea with each set. B - e e
CHEAP SETS FOR BEGINNERS. Jy SN —_
36 The Eclipse Camera Set. 3/6 ¥ o | N Al
e - e

Complete, consisting of a Palished Mahogany Sliding Bellows, {’ - P
I -plate Camera to B]lulugr.:ph full-size carte-de-visites, with 4 e i
Focussing Screen, Dark Slide, Brass-mounted Lens, DBrass
Fittings, Developing and Fixing Sclutiuns, Packet of Dry
Flates, and full Instructions, enalling any amateur to take a
g ood Photogriph,  Price 35 &d., ur securely packed by
Parcel Post, 45

76 Complete Photographic Outnat. 7.6
Compnsmyg ECLIPSE CAMERA SET, as alove; also
FHOTOGRAPHIC PRINTIMG APPAKATUS, consistung
of Harlwood Printing Frame, with Brass Spring Hack, Sensi-
tised Albuminised Faper, Gold Toning Solution, Fising
Sulutirm, Glass Reods, Cards for I'n'li'n.lnlil'L",,,_'i willy l'_l_ur“plq:[u
Instructions  Alse Hardwood Folding Trnpod Stand and
Focusung Cloth, Price 75, od. Securely packed, post free,
MEFS s, . I packed in portable wood case, with lunged lid and
. e Leathor strapy, as in tllustration, gul. extra.

10 6 Stanley Complete Outfit. 106
pading Polishesd Mahogany Camera, with Foldhee Tailboard, Brass Side Bar, and Douoble Dark l
Including x, with leath=r strapn o all sther respects the same as Eclipse Comnplete Outfit ;

i & 15 IlJf'I" .|'l L =
IEJZII:di‘ur-_l._-IL Post, 1% cxira,  Better Qutfits tron 215, up to £100.  Sec Catalogue,

N B —=If Apparatus docs not give sausfaction, ine s n:turnt-:l uninjured within three days of
"f'ﬂ;-.f we guarantee to refund purchase-money.  Catalogue of Photographic Apparatus, with o.er
gca Mlastrations, prre 2., post free, e - .

" JHSSOLVED PARTNFESHIP we are oflenng better Cameras, Stands, Desks, &c.,

N.B —Havins ! . ]
. . ! . ® k. T i Fon Fle "ld" Wiy - | by W -
at 20 E,.r ceni. 10 'j.i]_p#l oan d_1_ﬁr'nu ' ir end post card for Sale Lise

New and Enlarged Edition, Croru, 3s. 6d.

COLOUR A Scientific and Technical

Manual treating of the Ojtical Principles, Artistic Laws, and

Technical Details governing the use of Colours in Various Arts.

Ly A. . CIHHURCII, I'viessor of Chemistry in the Royal
Academy of Arts, London. With Six Coloured Flates.,

BEAUTIFULLY COOL and SWEET SMOEKING.

Ca=seLL & Covrany, LivniTeED, Ludrate Hill, London.
L ———————

HENRY MILNES, SREMAS

- MANUFACTURER OF y
» = HIGH-CLASS LATHES »

FOR

SGHEW'UUTT]HG & UH”AMEHTAI_ TUH"IHG | Ask at all Tobacco Sellers, Stares, &c., and take no other.

TREADLE MILLING MACHINES. H | Sold only in 10z, Packets, and 2oz, and 4oz, TINS,
PLANING MACHINES, E'I:‘-. which keep the Tobacco always in fine smoking condition. Player's Navy Cut

Cigarettes can now be oltained of all leading Tobacconists, Stores, &c., in packets,

Ingleby Works, Brown Royd, Bradford. containing 12.

The Genuine bears the Trade Mavk, "NOTTINGHAM CASTLE,"

ACCURACY AND LIGIHT RUNNING GUAKANTEED. ESTABLISHED 1858, on every Packe! and 1in.
— e _—
DELICIOUS | * ESTABLISHED 1851 .

Fourrtit Enrrion. I'rice Ts. 6d.

BIRKBECIK ANIE . : e
EMPEB%NGE DRINKS. | %, sommemsion sing. evases ianr oo | P ctical Electricity : a

THREE per CENT. INTEREST allowed on DE-

_ Mason's Non - In- | POSITS, ayabl and. i : ’
b s ) toxicating Beer.  T\Q p':f""EE‘N"T"_d*F‘P}‘!;FLREST on CURRENT | Laboratory and Lecture Course, for First
‘]ﬂ-' 3 "l:' . ASON B WInE E.- &CCDU'HF[!S -l I . @ . [ ¥ - . ’ . A . -

i g = sences jroduce m.a tew | S ".Ll Hg; ﬂtt%ﬂn the minimum monthly balances, | Year Students of Electrical Engineering,

= o ol | mniutes o delicious Temper- when not drawn ow 4 100, y . - .

X !rw ’E ance Wi H:‘:I ':.ti-lrl:l-' I.I]I?.T;L: STOCKS, SHARES, and ANNUITIES Purchased [ based “on the D’ractical Deflinitions of the
I|| ll , i"' "-"' 4 | urr .II .: I_".'r.ll I ru”ll F"'["_*-' 1 aﬂd Bﬂld- | IIZIEE!r]tnl [_- niT"‘l., I:}' ]}If..r. \“r' EI JKIFHFIFDK,

- i

-

/%% One Tablesnoonful W TO PURCHASE A HOUSE FOR TWO

, O : . . _.

a3l Herbs ke, cne valion of FIVE SHILILINGS PE : ith | - | ;
e DRSRATY RS e : i LANGS PER MONTH, with immediate pos- . g cf1a!

q..---..,t b Bber, petreshing and :r_-w.c.-r-n ?.ﬁpplr at the Uffice of the BIRKBECK FREEHOLD L.Euu r Numerous Lllustrations.

'|,.'..1r1& =3 AL ITIgT. W_TETY, as abave, ' [ 1 4 ]
14 A Sample Bottle of The BIRKBECK ALMANACK, with full particulars, post free | Cassell & Company, Limited, Ludrate IHill, London.,
igg either Essence or Ex- | onapplication. FRANCIS RAVENSCROFT, Mana,er
¥ tractsenton receipt of i et 25 il g :
s, . £ o NEwW AxD Exvtarcep EmTioN, price 78,5

g stanips, or a bottle of

_ each for 15 stamps, Post Free on Applica,tinn.
__E All:5NTS WANTED.

CASSELI,S ‘Photocraphy for Amateurs. a

Monthly, 4, 3 Non-Te hnical Manual for the Use of All. By

Cassell's Time Tables |Classified Catalogue. .. . .l i e vt

| and all Lookseliers.

FRETWORK FOR AMATEURS OF BOTH SEXES AND ALL AGES.
o M THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASILY LEARNT

J ' H SKINNER & Co. having Dissolved Partnership, are offering their Enormous Stoek, including 250,000 FRETWORK
s
1,200 2s. 6d. Books of Fretwork Patterns, containing Twenty Sheets, 1gin. % 12in,, of new designs, many of which would retail
to 105, and 19 per Cent. ou orders amounting to 20s, and upwards, NOTE.— This reduct on dors ot apply to Treadle Machines,
pust free, 45, 9d

or in cloth, Is. G,

* PATTERNS and 100,000 ft. of Solid and Three-Ply FRETWOOD, Veneers, &c.; 1,000 Gross of FRETSAW S, besides
\‘". an imniense quantity of TOOLS, OUTFITS, &c., as a special inducement to their customers to order at once.
jr | -i-.rﬂﬂ 18. Books of Fretwork Patterns, cach containing Twelve Large Sheets, beautifully hithographed, none of which would be sold
Wl k ’!' - =l | retail i lu<s than 2d,, and many at 3d, and 4d. each ; also
hL‘t i :'_F§~\ : .
: e et b at Gd, each,  These Books, L
R £375 in Value, will be GIVEN AWAY.
i‘m" Amateur custs » orderi ' 2 :
.i f ; - rrl.;‘.::l:.:: . 1.r. .u;~;-nf1]-:r1ur ering 55. worth of designs from Catalogue will be presented with one of the above 15. Books., Those ordering 10s5. worth
/ M i ¥ il N L, K, = -
.;&!{A An Allowance of 10 per Cent. in goods will be made on all mixed orders for Wood, small Tools, Saw Blades, and Designs, amounting
. ’ N.B.—A SPLENDID OPPORTUNITY FOR BEGINNERS.
‘ulm;_a efe .Jr'w-hr-ru'f.: Outfit, comprising 12-inch Steel Frame, Forty.eight Saws, Awl, File, Fo i 1 4 .
;:., I{—.r'_ulr...d.r on Fretwark), An Areliimedian Drill, with br.t.‘i!l*hi‘lntﬂg anﬁ Thr':: Sl'ﬁt:n:rilll be P.‘; ::ar\lf_};“f '};_T:IIE?';“Eiﬁfn::lﬂdf;d “;1?;:: ﬁﬂg
or 3= S0 Outhes un Card, 15, 6d. and 2s, gd., post free. 6 t, 2nd quality assorted planed Fretwood, rs. gd. ; post free, 2s. 6d. 12 fi. dinr:, ditto, 3?--. :
Wall Bracket. NEW CATALOGUES of Machines, Designs, Wood, Tools, etc., with 630 Illustrations and full instructions for Fret-cutting, Polishing,

Price 84 and Varnishing, price ¢d,, post free. A Specimen Sixpenny Fretwork Desien SENT GRATIS with eack Catalocne: al ] ]
JSits, Twol Chests, etc., at Greatly Reduced Prices to clear.,” N.B.—All orders must be accompanied by remittance. ﬁfﬂft_;f_ 50 a list of Designs, Out-

o
wh
cH, SIEINNER & CO., " F ik Materials, I AST DEREH AM, NORFOLK.

Kindly mention this paper when ordering,

The Work Magazine Reprint Project (-) 2013 Toolsforworkingwood.com
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FRETWORK PATTERNS.

].‘HFTWF}RI{ RS who appreciate First-class

Designs should write for our Catalogue of
nearly 400 Patterns, admitted to be the
lust m the Trade. Catalogue sent post (ree
vn receipt of 4d., ﬁlf-'lﬂ'lgﬁ. List of Tools and

Alatenals s also enclosed.

DISEASE smsnunaro £ 275,20 /2
e WEAKNESS 23z /A

- or Quack Medicines. %V 4

U0

—~
Invalids should know that there is positively no
Nerve Tonic and Health Restorative agent on

BOOTH BROTHERS,
TOOL MAKERS,

DUEBILIIN. {l':l'l'[h s0) 1;.'3][]:1}111: E.I'].Tl Ilﬂl'm].f‘?f-i as NElUl’L’.’TS ! v m
own remedy, * ELECTRICITY.” wf T::h
' Health
C.BRANDAUER & Co°5S Mr. C. B. HARNESS, i

President of the British Assecialion of

c U L A R . ﬂf.:‘rl'lh'rrf f_'.'ill‘:.'ﬂ".ifl.ﬂ."f.l-'.

I R Confidently recommends all Sufferers

P O l N T E D - from RHEUMATIC and NERVOUS

L'y AFFECTIONS, LIVER and KID-

P'NEITHER SCRATCH NOR SPURT. NEY DISEASES, LADIES’
"SAMPLE BOX 6% B M N : AILMENTS, or any form of

OR FOR 7 STAMPS ' . IR I GHA M . Local or General Debility, to

s I3

London Warehouse: 124, NEWGATE STREET. wear his Patent

ELECTROPATHIC

° Invaluable as a l ‘ BELT.
Streng‘thqning‘ and In- | Thousands of

vigorating Beverage. | Testimonials.

permanently
should wear one
of these comfortable
Appliances,
R — ——— ————
They are guaranteed to
produce a mild, soothing,
invigorating, imperceptible
current of Electricity which
# speedily vitalises every Nerve,
Muscle, and Organ of the Body,

. They Prevent and Cure all
NERVOUS A‘FFEGTIHHE,
and are invaluable in cases of

3 -~ - 3 RHEUMATISM.
WRITE FOR N '{:ﬂ"“ - Sufferers should call without delay, and in-

Indispensable for enriching Gravies, || cories Gy /v o Thusands'of Tstimoniais
v 2 . {;" received from all classes of society.
preparing Soups, Entrées, dc.

Pure, Palatable, mw
instantly prepared.

WILL KEEP ANY LENGTH OF TIME.
SOLD FEVERYWHERE.

NEW SERIAL ISSUE. In Monthly 1’?51'!‘:«;, price 7d.

British Battles on Land and Sea.

WITH ADBOUT

SO0 IIL.I..USTRATIONS.
Puart 1 recady August 26, 1890, incduding, as a PRESENTATION PLATE, a large Zinted Engraving of
“THE BATTLE OF TEL-EL-KEBIR.”

“ As good a boy’s book as we could wish to give to the best boy we know is ‘ British
Battles on Land and Sea.” We feel sorely tempted to lay down our pen and read the book
through, from the very first page to the last. That the boy who once gets it into his hands
will do so we feel very certain.”—TivEs.

Prospectuses at all Booksellers’, or post free from
CASSELL & COMPANY, LIMITED, LUDGATE HILL, LONDON.

—I—_—_—_ﬂ_‘#
A UU ONDER F l l I I MEDICIN Are universally admitted to be worth a Guinea a Box [ﬂr. Bilious iﬂ:
E; Nervous Disorders, such as Wind and Pain in the Stomach, Si¢

Headache, Giddiness, Fulness and Swelling after Meals, I)izfiint'is and
i B
Worth a Guinea a BOX.

, ness of Breath, Costiveness, Scurvy and Blotches on the Skin, Disluri?ed
Sleep, and all Nervous and Trembling Sensations, &c. &c. The hﬁt
dose will give relief in twenty minutes, This is no fiction, for they
FOR FEMALES THESE PILLS ARE

have done it in countless cases. Every sufferer is earnestly invited 0
try one Box of these Pills, and they will be acknowledged to be
“A priceless boon, a treasure more than wealth; the banisher of pain, the key to heajlth'
These are FACTS testified continually by members of all classes of society, and one of the best guarantees to the nervous and debilitated 1S, -
LEECHAM’S PILLS have the Largest Sale of any Patent M edicine
in the World.

Prepared 9”'3' by the Proprietor, T. BEECHAM, St. Helens, Lancashire, in Boxes 1s. 14d. and 2s5. od. each. Sald by all Druggists and Patent Medi s "

Dealers everywhere, N, B.—Full Directions are given with each Box. &
I

PRINTED AND PUBLISHED BY CASSELL & COMPANY, LIMITED, LA BELLE SAUVAGE, LoNDoN, E.C,

CONSULTATION YREE o Clharye, ferionally
or by letter, on all matters rvelating to Health and the
applicarion of Curvative Llectricily, Massage, and Swedish
Mechanion! Fxercizses. IS you cannet call, wrile for Descrip-

Note Address—THE MEDICAL BATTERY CO,, Ltd.,

52, OXFORD ST., LONDON, W.

{Corner of Rathbone Place), i
All Commmnications treated as STRICTLY PRIVATE & CONFIDENTIAL,
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