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AN OVERMANTEL IN THE ARABIAN | If painted, naturalistic presentation of |

STYLE.
BY E. BONNEY STEYNE

-l

THE motive whence this overmantel is
derived will be found in a number of the
Furniture Gazette for June, 1888, containing
a drawing of a cabinet said to be now in the
wssession of a gentleman at Bayswater.
]Hut although for the sake of preserving the
symmetry of the genuine Arabic work the
proportions of the shelves have been faith-
tully followed, both details and size have
teen freely adapted to befit it for its new
1-11\ »ose. : b g

Most e are beginning to grow weary
of the hﬂr::eyed of overmantel—the
style illustrated ad nauseam in art-furnish-
ing hand-books and catalogues—with its
prim_little mirrors and trim little spindles,
1ts rigidly accurate symmetry, and unsym-
pathetic concord with its environment.

The original cabinet is described as decor-
ated with gold in colours, and the many
objects of Saracenic and Moorish art at
South Kensington Museum show the style
of such ornament, and show also how un-
likely it is that any northern craftsman
could catch the spirit of that southern ex-
travagance with its prodigal use of gold and
colour. The decoration lavished upon a
square yard of Arabian work is enormous,
and the appsrent roughness of its detail a
huge factor in its pleasant effect.. When
English workmen learn that the neatness of
finish is not art, but dead mechanism ; and
ployers and the public recog-

w'henthtgejrthmpemm]i f the craf

nise t the ty ol the tsman,
the very flaws of his handiwork, excel in
their human interest all geometrical exact-
ness, then, and not until may we look
for living art in our country. Fancy a
tangled country hedge or a landscape exe-
cuted with the same 1sion : nay, take an
exhibition rose-tree grown with an ahsence
of all grace, and made artificial in its wooden
rezularity, and then see if Nature's great
law of individual expression be not one of
her most widespread and unalterable.

In place of a somewhat elaborate cornice
and railing I have a frieze worked
in fretwork—a painted decoration with a
motto that if tnte i1s certamnly apt for its
position. ~ -

The carcase is made so simply that words
may be saved in describing it. The arched
pleces are intended to be cut out of thin
wood (several layers at a_ time) by an
ordinary fret saw, with anap decoration
of paint, or made of plain” polished wood
with fret-cut ornaments.© The balved pillars

at either side of the arches are of turned

wood to the pa - :

1 The diﬁof mgmn%fhi;tull-mmd i
drawings @ - specially n
them must be pleaded in excuse for the

rather involved page of sketches I only

wish it had been to have in-
cluded fuﬂﬂndstum:dm

tion, but the attempt had to be abandoned, | among the most prominent being the bad
as black and white is unequal to convey an | effect of the ]]l'cﬂlfl:m of its combustion on
effect of colours in a'space so crowded. .. | the bindings of books, the frames of pictures,
Neither was it feasible to give working | the upholstery of the furniture, and the
patterns for the cornice nor for the lower | decorations of the room in which
arches ‘and their tumed" pillars, which, it gasis bumt. Electric lighta g by mesans of
will bJ*qoted, are in the round, not halved | incandescent lamps is entirely free from all
and appliad to each side of a partition, &s in | these faults (ﬂgﬁ it has others pecu-
thess Upper Mocye U SREEN | asly ity own, which we slall sctcs ia
openings e first or to their place), for the light s -
the second with its narrower ends, a {and > to the eye, and cannot by any
third are all indicated. The size is d | means. vitiate the a re of 2 room ;
by the thickness of the shelving the average | whilst, at the same time, it does not sensi-
opening being 8in. wide and 71 wu =i L blya s ts '

flowers or birds must be avoided. In the
Arabic, above all styles, conventional orna-
ment is alone fit. To employ Japanese
mottoes, for example, would be a hideous
anachronism. Medieval detail would be far
less so, and Indian, although it differs from
Persian and from true Arabic, 1s yet near
enough to be possible.

In these days of illustrated papers, when
fine-art volumes like Messrs. Liberty's
catalogues and the advertisements of our
papers bring representations of genuine
Oriental Art to every home, the whereabouts

of designs for painted pattern to embellish
this should not ]l:ilhmﬁ to discover.

If any one attempts to carry this out, and
vet sticks fast for want of instructions, let
him write to “ Shop,” and in due time he
shall bave all the information he desires that
it 1s In my power to impart.

—ii- -

MODEL ELECTRIC LIGHTS.
BY GEORGE EDWINSON BONNEY.

T

IstrOoDCCTION—ELECTRIC LAMPs—How THE LIGHT
- 18 OBTAIXED—CO0ST OF ELFECTRIC LIGHTING.

Introduction.—The subject of electric light-
ing is one of great interest to everv house-
holder throughout the civilised world. Old
methods of lighting the houses in which we
live_have all some uncomfortable or incon-
venient drawback to make us all desire
some better method of illuminating our
homes when the long dark nights of winter
creep in upon us. Rushlight candles, with
their dim uncertain licht and guttenng
propensities, have had to give way to the
cotton-wicked tallow candle of larger dimen-
sions; and its flanng, yellow, smoking
flame has had to yvield its position in the
household to the whiter light of the cleaner-
burning composite candle. But the light
from this has been found inadequate to the
wants of even humble country cottagers
when evening work has had to be done in
the home, or it has been sought to beguile
the long evening hours of winter with read-
ing, drawing, and similar intellectual pas-
times. Hence, paraffin and other oil lamps
have superseded the use of composite can-
dles as a light for the family table, because
the volume of white light from one lamp 1s
much greater, and more agreeable to the
eve, than an equal volume from several can-
d{;s; and also, because one such light
entails less labour in its maintenance. Some
of .the best oil lamps give out a splendid
light, and are free from noxious fumes
ansing from wvaporisation of the oil and
combnstion of the vapour; )

ps in unskilled hands are dreadful
nuisances, making their presence felt in a
mostun tmanner. Dwellersin towns
and cities are able to choose between light-

‘ing their homes by means of oil lamps or by,

coal-gas, but the use of in a house as a

means of lighting hss its inconvenlences, |.

] :' . 4 I,q'._'i.- T
o & '-"‘II._-':
Z

v
a?g some of tllililem *
of an egg. Klectric lighting by means of ™
arc_lamps is quite anothgrgbrilch of the
subject, and this is not so entirely free from
ubi;;relc:tmllimg isthat of incandescent lighting.
_The lighting arrangements of public ex-
hibitions, and the special exhibiﬁn%: of elec-
tric highting appliances during the last ten
vears, have done much to educate people’s
minds with a desire for this form
nation. It is quite natural to suppose that
the sight of a building, and rooms in that =
building, lit up by means of a numberof =
small lamps fed by current from a smachime ™
of moderate dimensions, should suggest that
a few lamps (sufficient-to Light the roomsof =
a cottage) could be fed from a machineof
corresponding small dimensions. - This suz-
gestion . has Ted many persons to attempt
electric lighting on a small scale by means-
of model d os (constructed by them-
selves), and also means of 5,-;

=

electric batteries. demand
model machines has led to quite a respect-~ -
able trade in iron castings saitable fo the®

the 1 and iron punchings for the =
armature of small dynar It hasalsoled
to the inmtimqfqmlfﬂ of primary”
batteries, and improvemen -some old
forms, on which we may have Mb

&

experimenters in |

ons. Where a man has takea = -
up the work of trying fo make 2 dymamo
mgd light up :E-]amp, solely as a' hobby fo

ve hns educata , '.
o " B fends o . e o

licht by this means, the result has beenio
higjggmnst satisfactory. The same may be I

tory to the
their

)

said of the results obtained by thoswho
have constructed dynamos and batients i =
L4

the interior of some small

1 s in to hgas Uy -
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MobEer Erecrric LIGHTS.

wav at all, neither does it require
|- :;I;E:i?i;; fajcrt, the smallest admission of air
. to the globe would cause at once a total de-
. struction of the light-giver. As there 1s no
" combustion, there are no products of mmli
. bastion, and the light will burn as weh
, under water or 1n a sealed chamber (suc
. as an air-tight glass case) as 1n the open air.
' As there 1s no flame to flicker, 1t may be
. gsed in an open space with impunity, how-
. ever the stormy winds may blow. :
" The manufacture of incandescent electric
. Jampsis a special trade, carried on by skilled
workmen, with tools and appliances suitable
. to the work in hand. The lamps cannot be
suceessfully made by an amateur in his own
 workshop, unless he is provided with all the
costly tools and applances emplnfed in
" their manufacture. It will be well, how-
.~ ever. to know how these lamps are made.
" On examining an incandescent electric lamp,
it will be seen that it is composed of a
~ gealed glass globe, enclosing a loop of thin
wire with its two ends fused into the neck of
" the bulb. The thin wire inside the lamp i1s
made of carbon, and is variously prepared
the several makers of lamps. The form
~ of the loop, the size of the carbon wire, and
the length employed in the lamp, also
varies in lamps of differing makers. For
instance, the carbon In a Swan lamp 1s
of cotton, first made into a kind of parch-
ment, and then converted into carbon by
strongly heating the parchmentised tilaments
m an air-tigcht retort. The filament 1n an
~ Bdison lamp iz made of carbonised bamboo.
That in the Lane-Fox lamp 1s prepared
from broom fibre. Others have used ecar-
bonised cardboard, platinam wires coated
with carbon, and tubes of carbon. The
Edison carbon is bent to the form of a horse-
‘shoe, and the makers of some other lamps
have adopted the horseshoe or arch form 1n
their lamps.  Some of the Swaun lamps have
a spiral turn of half an inch In diameter
t in the arch, thus giving an additional
E: The carbon 1n the Maxim lamp is bent

into the form of an M or a gridiron.
gmall lamps generally used 1 model electric
Iights have only the arch form of carbon,
varying in size with the resistance of the
lamp or its candle power. The carbon fila-
ment is firmly clipped in the ends of two
platinum wires, and these are fused in the
neck of the globe, leaving two looped ends
outside for convenience in connecting to
the conducting wires from the battery or
dynamo.
The glass globe or bulb of the lamp is
blown from a piece of clear glass tube, the
~€arbon loop is inserted in the bulb, and its
eonducting wires fused into the neck on the
bottom of the bulb. On the other side, or
at the top, is left a piece of the tube from
which the bulb was blown. This tube is
attached to a pipe leading to the exhaust
 ¢hamber of a Sprengel air pump. The pump
18 set to work, and all the air is pumped out
of the lamp bulb, thereby producing therein
& perfect vacnum. When this has been
 satisfactorily obtained, a blowpipe flame is
‘made to ‘;lar on the connecting glass tube
elose to the bulb ; this melts the glass, and
. (Ia the bulb is being drawn off) perfectly
 #eals the exhausted lamp. This, briefly,
-8 an outline of the methods adopted
" the manufacture of the lamps employed in
" Wodel electric lighting.
gt;.-: - Hww the Light is obtained.—The question
ey wow be asked—how can the carbon
Slament in an exhausted bulb be made to
@ve out light ! An answer to this question
mysterious demain of

¢ us mto the
ty. Isay “mysterious,” because to

The |

the many its workings are a mystery, al-
though to the well-informed student theyr
may be perfectly clear. To clearly under-
stand what happens in an incandescent
electric lamp when its carbon filament
1s heated to a glowing white temperature,
we must dismiss from our minds all pre-
conceived notions respecting the necessity
of the combustion of a substance to render
it incandescent. When iron and carbon
are made white hot in air, thev abstract
oxygen from the air, and this combines with
either of those elements to form new com-
pound substances. In the first case the
white hot iron combines with oxygen to
form a black dust entirely different from
metallic iron. In the second case the white
hot carbon unites with two atoms of oxygen
to form a gas named carbon dioxide, which
passes away in a state imperceptible to our
sense of sight. DBut the white hot condi-
tion in both substances—the iron and the
carbon—did not in itself ensure the com-
bustion of those substances. This condition
was brought about in both by the particles
of which they were composed being made to
vibrate in a very rapid manner by means of
energy imparted to them from the burning
fuel 1n which they were placed. Theretfore,
if now we can produce in these substances
the same vibratory motion whilst they are
protected from the action of oxygen, they
will attain a glowing white, or (in other
words) an incandescent condition, without
being consumed thereby. This actually
happens when a strong current of electricity
is sent through a filament of carbon sealed
in a glass bulb exhausted of air. The
current of electricity itself, being only a
form of rapid motion in the particles of its
conductors, causes a sufficiently vibratory
motion in the carbon to make it white hot ;
but as there is no oxygen present in_the
bulb to combine with the white hot carbon,
it is not consumed by the heat.

It will be well here to note that the
carbon gets white hot only when motion of
a sufficiently rapid character 1s 1mparted to
it. This can only be attained by the em-
ployment of enough energy to produce this
condition : that is to say, unless we send
through the carbon filament enough electrie
energy to produce the necessary rate of
vibration, we shall not succeed 1n raising 1t
to a white heat. This fact should be re-
membered when we are planning the dynamo
or battery to be used in lighting a given
number of lamps, and rules for this purpose
will be given further on.

Cost of Electric Lighting.—The expendi-
ture of energy necessary to raise a filament
of carbon to a glowing white heat in a
vacuum, must depend upon its capabilities
of conduction and absorption. Take, for
instance, an ordinary electric lamp requiring
one-and-a-half amperes of current to render
its carbon filament incandescent. This
will represent its capabilities of absorption :
that 1s to say, it w1
energy of the electric current until the
volume of this reaches 1'5 amperes. A less
volume will not raise it to the required
incandescent condition, whilst a ‘arger
volume will strain its eapabilities of absorp-
tion and endanger its existence, because 1t
will be liable to rupture from excess of
strain upon 1its cles. But the above
figures alone will not, in themselves, repre-

| sent the expenditure of energy necessary to

t up such a lamp; for we must also

e into consideration the capabilities of
conduction in the carbon filament. If the
carbon bridge or loop is a short and thick
one, it will conduct the required volume of

- gy .,*‘ * .

L

continue to absorb the |

1

.- -;Tl'le Work Magazine Reprint Project () 2013 Toolsforworkingwood.corp

current freely, and thus offer a lowresistance
to its passage. If the loop is a long and
thin one, it will offer a greater resistance to = =
the passage of the current, and require a
correspondingly higher rate of energy to
overcome that resistance. Whatever length
orsize of carbon wire there may be in the
lamp, we must employ a sufficiently large
volume of current to render it incandescent
throughout, and we must employ enough
pushing force to send that quantity of
current throngh the lamp. The cost of
producing the amount of energy necessary
to lizht up a lamp, or a number of lami
must be governed to a large extent byt
above considerations, ;

Some idea of the required ener }‘ng 5
be obtained by noting the light obtain rr
from one-horse-power. This power may be .
generated in a steam-engine, In a gas- =
engine, in a horse, in a number of men, or
by a fall of water, or by a falling weight, or R
by a current of air, or by the consumption * =
of zinc in a galvanic battery. However
generated, or however derived, it is a horse- 5
power of energy : that is, energy sufficient to ~
lift 33,000 Ibs. one foot high in one minute.
It may be applied to a dynamo-electric
machine constructed to generate a current
of electricity, or it may be used direct from
a battery. In either way,its results are the
same, and it is represented by 746 watts o
of electric current. Now, the theoretical

uantity of licht obtainable from one H.-P. .
through incandescent laraps is put down as
300 candles, but the actual and practical
outcome, with some of the best lamps, falls
far short of the theoretical data. Mr.
Sprague, in his latest edition of his book on |
“ Electricity : its Theory, Sources, and i
Applications.” puts down 200 candles as the )
light obtainable per H.-p. through incandes-
cent lamps. But the Edison-Swan United
Electric Light Company only claim an
efficiency of 35 watts per candle-power for
their lamps. Now, as we get 746 watts of
electric current per indicated H.-P. of energy,
and fully 10 per cent. of this is absorbed by
the resistances in the machine and eon- :
ducting wires, it follows that we can only
cet 671 watts of current for the lamps
1.-H.-P., and this, divided by 3'5, the number
of watts consumed per candle-power, only
cives us an efficiency of 191 candles per

en

5
LR i
-3 AT L

1.-H.-P. This may be accepted as the effici B
of incandescent electric lighting by Em:ﬁ |
installations. If we can lay down a large
installation, demanding several thousand |
c.-p.. and c1n use large incandescent lamps, :
such as the large Maxim lamps, the efficiency
of the lamps will be much higher. i

An answer to the cre:stinu of cost 1s,
therefore, simplified by knowing how much
licht can be got from one H.-P. of energy.
If we can now arrive at the cost per H.-P. to
generate the required energy, and add foit
the cost of lamps, holders, and conduect
wires, we can get a fair idea of the cost o o
an installation. In calculating the cost f
per H.-P., some persouns only start from the |
motor itself, and reckon the cost of main-
taining the energy from the motor, such as
the cost of so much coal or gas consumed
per hour: this is fallacious. The cost of
everything must be put down, and
must include all that goes to produce
the light : the prime cost of the motor,
the cost of labour in putting it down, the
cost of all fittings and appliances, the prime
cost of the dynamo auf all pertaining to
this, as well as the cost of lamps, conductmg
wires, and fittings. This ascertained, a = =
certain percen should be allowed for
capital sunk in the undertaking, and a nﬁ«'
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of depreciation fixed to cover probable cost
of renewals at all future time. When this
has been added to the cost of fuel and
attendance, we may get at the actual cost of
the light per c.-r. hour. ' |

Lt has been generally conceded that water-
power is tho least costly method of generat-
ing clectricity when this power iy obtained
from a fall of water in a natural stream.
Next to this we may take the power of
stoam, and the cost of this will vary as the
cost of coal in certain districts, The cost of
power for a gas-engine, according to Mr.
Sprague, may be taken as being 75 per
cent. higher than that for a steam-engine,
minus thoe cost of attondance, which 1is, of
course, much less in o gas-engine.. The
cost of man-power may be put down as 8d.:
- per hour, mu& in this time he will develop
at the most only one-sixth of a 11.-p. The cost'|
of battory-power as compared with stean
may be easily seen by the following quota-
tion from Mr, Sprague’s remarks on the
subject :—*“Now, the oxidation of 1 lb. of
conl givos the samo encrgy as that of about
7 1bs. of zine, which costs some twenty-four
times as much per pound, so that the energy
of the sourco 18 in ono case 150 times as
costly as the other, and no amount of
oflictency can make the cost of encrgy pro-
duced comparable in cost,” This part of
the subject will come up again for more
dotatled treatment further on, when con-
sidering the actual cost of generaling power
by batteries to furnish current for ul!uutri{:.
lights,

+0%

A SIMPLE SILK WINDER.
BY ADIN,

—-l--u-m_-

MAaNy of the readers of Wonrk aro interested
more or less in the breeding of silkworms,
and many others are interested in those who
are Interested in that pursuit. I am ono of
the latter. A manin }m' rearing silkworms
and making huge fortunes with their pro-
duce breaks out betimes in every neigh-
bourhood.  Many of my young friends were
soized with the affection. They purchased
oras, tho grubs nplpmu'ud. and, after having
enten enormously, bogan to spin their golden
cocoons. These, in due time, were relogated
to the warm water basin, and tho process of
winding tho silk begun.

1t was during this last procoss that T hap-
111unud to call on one of my little friends.
Che work appeared tedious and unpleasant.
He was winding round a lady’s visiting card,
revolving the card between his two iﬂmlﬂ,
first half o turn with the right, then the
other half with tho left, and so on. It took
hiw threo hours to wind one cocoon by this
Hmeans, , '

I wished to lighten his labour, but it took
me somo timo to design the little winder
shown in tho annexed engravings. I did
not want to go to much trouble about it.
It should be very small, capable of being
fastened on to a table, n.mE at the same
time, efficient. st

The body, or pillar, which supports the
entire thing, is a piece of hard wood about
8 in. IGHF and 1} in. square.  Near the lower
ond o deep recess is cut, wide enough to
embrace the top of any ordinary small table
—say, 1} 1n. wide. A wheel, turned from
hard wood, 4} in. in diameter and & in.
thick, 1s secured to the opposite side with
an_ordinary brass wood screw, a washer
being placed between whoel and body, A
little ivory handle is affixed to the wheel

‘pushed in tightly.

with a long thin screw, Within half an

inch of the top a hole is bored right through
the body, somewhat more than } in. in dia-
meoter ; and brass washers are fastened with
little screws to each side, having holes con-
centric with the hole through body, but
smaller. A straight piece of wire acts as an
axle above, having a f \

and the frame on which the silk is wound
at the other, This wire is about 4 in. thick,
and fits the holes in the brass washers nicely.,

Between the frame and washer 1 have a
little bit of brass tubing about 1 in. long,
and a tight fit for the wire, which is thus
prevented from moving endways.

The frame is a nice picce of work, and
should be carefully made, The inside cross-
picce is fixed to the wire simply by being
The parallel bars B, B
are pivoted to the inner cross-piece, but
mure]]y fit into the recesses in the front one.

=

Fig. 1.—Front Elova-
tion of Sllk Winder,

A, Frnme,

n, i, Burs of Frame,

¢, Wire on which Frawo
revalyoes,

Iy, 1y, Drnes Washors.

u, Pulley.

¥, Wheal.

(i, Wnsher,

I, Serew forming Axis of
Whool.

K, Bpaco to Embrace Tablo
Toj,

L, Dody.

ittle pulley at one end, |

e

work of silkworm-rearing to.make one of
these winders, 1 will always be gld to
help such through the pages of “Shop,”

b

TIHE ART OF GRAINING,
DY A LONDON DECORATOR, -

GrAINING Porrarp Oax anxp Knorrep
OAK.
Tue subject of my present paper marks a
distinet step forward in the path of progress
for the student of graining, since we shall
now take in hand the imitation of a beau-
tiful variety of oak wood, and which is ob-
tained by the distemper, or “wator-grain-
ing” process. So far, these lessons have
dealt with the latter merely as an accessory
to oil colour graining—as in tho “over-

Fig. 2.—Front Eleva-
tion of Silk Winder.
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The object 1s that when the silk is wound
the outer cross-piece can be slipped off, the
bars B, B pressed together slightly, and the
skein taken off ; otherwise it wounld require
to be cut before it could come off. I made
all my frame of lancewood, which did very
nicely. :

Tho entire apparatus i1s fastened to a
table by means of a long thin wedge put
between the under surface of the table top
and the lower face of the recess, This is
cut to a slight angle—as scen, much oxag-
gorated, by the dotted line in Iig. 2—to suit
tho slope of the wedge. A little band of
silk connects the wheel and pulley, and the
apparatus is an ornament to any drawing-
room. : - |

Although this will not make my protdgé's
fortune, yet I am sure it has saved him
many a weary hour’s winding, and has
made the silkworm furore less short-lived
than it otherwise would have been. |

In conclusion, I would advise any. one

eraining” of oak., The graining of the
“ Pollard ” variety, however, opens up &
new sphere of study and practice for the
learner, which will prove even 1ore in-
teresting than the work appertaining 10
imitations of the ordinary, or “ maiden

onk. It is o fact fully recognised by all

“imitators ” of exporience that facility m =
wiping out the “lights” of oak 13 acquire@ =
by some workers far more rapidly than
others ; whilst, on the other hand, we re-
pen.tﬂd];

oil imitations often outstripped
and beauty of

in spe

Such, certainly, has been the results o
writer’'s observation and experience ;
}mrpuse, however, is not merely

act horein, but to prepare
who puts these papers to a
an entirely different metho

which, according to his individual facultios, 7

o
Ik

of working, in_ =

who thinks of going in for the interesting
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somewhat reversed. No learner must take

upon himself, from these lew geneynl_ re-

marks, to deduce an excuse for neglecting the

ainstaking study of and practice frém real

specimens of veined oak ; for prohiciency 1in
- gny branch can only be acquired through
ihe medinm of correct knowledge and con-
' 3 practice.
tmﬁfﬁafﬁ Qak is a variety that may here
- with advantage be briefly considered, both
with respect to its nature and appearance,
and the cause of its beauty and markings.
The meaning of the word * pollard” 1s
easily discovered by reference to a simple
lictionary, and, although at first glance the
connection between “ poll "—the head—and
“pollard "—a tree lopped—with * the art of

ining ” may appear rather remote, their
meaning gives the key-note of the explana-
tion. Pollard, or rather “pollarded,” oak
belongs to the same natural class of oak as
the ordinary fizured variety, the striking
appearance of which, however, is brought

e e T R
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Fig. 1.—Pollard Oak : First Stage.

- about by combined artificial and natural
- means. In most parts of the country there
18 a sufficiency nF fuel without cutting or
lopping off the branches of the trees; but
when, by accident or design, an oak tree is
30 treated during its growth, then the trunk
will display the results of this “ pollarding.”
- We are unable here to examine into the
- botanical cause and effect of such matters,
_ bat it must be understood that the junction
- of a branch with the parent trunk of the
- oak tree is characterised by a growth of
knots and irregular twisted grain. When,
therefore, these “arms” are lopped off, the
- knots and roots of the branch still remain
Connected with the heart of the tree; so
that, provided the pollarding be executed at
itervals of a few years, as the tree
the parent stem, when cat into long planks,
will eventually display these clusters of
knots, this gnarled and twisted grain, with
lntgrvanmgf‘ spaces of plainer grain, and
which condition we know as Pollard Qak,
The brushes required for this imitation
ire a large thick mottler (Fig. h, page 40, Vol.
)i alarge sash tool, such a3 that advised for

OWS, -

Fig. 2.—Pollard Oak : Second Stage.
overgraining ordinary oak ; the “indispen-
sable” badger (Fig. 16, page 40, Vol. 1L.), a
piece of old open sponge, a wash-leather, a
couple of round fitches, medium and small
sizes (Fig. 7, page 820, Vol. 1.), and, later on,
the sable pencil and overgrainer, depicted as
Figs. 21 and 8, respectively, upon page 40,
Vol. IL. «

The ground colour for Pollard QOak
should be a warm buff, very similar to the
ground advised in the chapter on oak
grounds for medium oak, but slightly richer.
This is best made from white lead, Oxford
ochre, a little Venetian red, and, when the

imitation is required to be of a “quiet” na-
ture, a little burnt umber will improve the

Frdd

Fig. 3.—Pollard Oak: Final Stage.

colour. Qeccasionally we may come across
directions and instructions upon this subject,
which advise the ground to be made from
“ chrome, vermilion, and white lead.” The
brightness of such a combination would
spoil the natural effect of any graining,
however “woody ” the figure may be.
The importance of working and studying
from natural specimens I have repeatedly
drawn attention to ; and the young irmnur
will find a piece of real “ pollard oak” one
of the best investments he can make. A
good specimen of this wood 18 somewhat
difficult to obtain, and I, therefore, for the
time being, will aim to make the student
acquainted with the appearance and method
of imitating the figure—until he is able
to secure the coveted sample—by the poor,
but useful, substitutes of pen and pencil.
With respect to the grounding colours and
the above directions for mixing, 1 may state
that most grainers err on the side of bright-
ness. The appearance of two real specimens

[ e (et S "".:1:‘.':-1._|;
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I have in front of my table as I write
may be given in support of this. Piece No.
1 has been French polished, and kept under
fair conditions in my dpoasessiﬂn for many
years : its colour is decidedly warm, and
very rich ; but even this could not be well
copied without a slight dash of umber in
the ground. The other sample has been
menﬁ; well oiled, and in no way artificially
coloured. To match this latter piece the
ground would have to be that for an ordinary
medium oak: viz., a slightly warm buff ; the
idea of graining 1t upon a “vermilion and
chrome ” tinted ground would be an absurd
one.

In imitating pollard oak, there are two
commendable but .slightly different treat-
ments, the working of which I will now
explain. The first of these aims at repro-
ducing the general effect of the wood in a
broad and natural manner, and upon the
ordinary buff oak ground, with complete
results akin to the real uncoloured wood.
The other style of imitation is worked on
more, 1f I may so term 1it, conventional lines ;
the ground i1s made for a warm and very
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rich final tone, such as the real thing would
acquire from coloured polishing and age;
whilst the plain and knotty features of the
srain are more distinctly separated, and the
Jdetail of which is more minutely and pains-
takingly rendered. Both of these treat-
ments are worth studying. That first men-
tioned is mostly practised in the West of
England, but in the northern counties the
more conventional “pollard” is chiefly
favoured and practised.
The illustrations of graining Pollard Oak
accompanying this description refer to the
broad, and, to coin a term, “naturalistic”
imitation : and as thisis the most simple for
the student to follow, we will give our first
attention thereto. Having the tools before-
mentioned conveniently to hand, and also a
vessel with a little beer, some water, and a
little each of Vandyke brown, blue-black, and
burnt sienna (all inely ground in water), we
dilute the former with beer toa fluid form, in
old plates or basins, and the sienna toa thin
wash in a third vessel. With the large sash
tool the panel is rubbed over with the sienna
wash, and then taking up a damp wash-
leather, we “dab ” and roll it over portions
of the surface, which %i?eu an irregular
but connected “mottle.” (Fig. 1.) This
mottle is at once badgered n.nti “goftened ”
into stronger but softer masses. With a
stiff round fitch dipped into the Vandyke and
black, we at once put in the clusters of knots
of innumerable sizes and shapes, but giving
them an open appearance, and not as 1f put
on with the finger tips. This part must now
stand for a few minutes until dry, when we
pass the mottler, dipped in clean cold water,
over the work, and with the pencil overgrainer
(Fig. 8, page 40, Vol. IL), charged with a wash
of Vandyke, put in the fine grain which
crosscs more or less regularly the plain
spaces between the knots. As we do each
few lines of grain we soften each individual
one to a dark edze by the aid of the badger;
when all are so treated, we take our sable
pencil, and with a little black we paint in
the numberless fine dark veins which cross
in an opposite direction the fainter cross
orain, and which work from one set of knots
to another set. (Fig. 2.) The work must
now be varnished once, or if time and cost
must be considered, we giveit a coat of Japan
wold size and turps in equal parts. It is
then ready for the final glazing or over-
shading, which is also done in beer.
The final glazing of the Pollard Oak
imitation I am now describing is a similar
process to the first mottling, shownin Fig. 1,
but instead of using burnt sienna, we employ
a wash of fine blue-black. With the latter
pigment we must use a fluid strong in beer,
as black is a very bad binder, and this is one
of those exceptions in which the grainer—
however strong may be his abhorrence to it
as a beverage—will find beer to be necessary.
1f Vandyke brown is mixed with black, the
strong binding powers of the former are
suflicient for the two ; but as nothing 1s more
annoying or disastrous than to gnd our
glazing colour working up with the final
varnishing, even in the latter case it is best
to use weak beer. Having therefore
brushed over our panel with the blue-black
wash, we take the wash-leather, and after
“‘“llu"iuut a few sharp-and small reflective
lightsfamongst the knots, we roll the leather
over the panel in such a manner as to get
more depth and transparency to the whole
révious work. (Fi%. 3.) If these methods
ve been carefully followed the panel will

give a rich and natural woody effect, and will

make an admirable foil to the maiden oak

all water-grained imitations should be
worked upon the best and finest *‘ brush
work,” and after having one finishing coat of
copal varnish, it should stand a few days to
harden. It will then be fit for * tlatting " or
felting down with finest pulverised pumice-
stone rubbed with felt am!l water, am\ finally
a good flowing coat of copal (painters’
“ carriage ” or ** copal oak ”) will give a finish,
fit to last, with occasional re-varnishing, for
twenly years.

Another imitation of Pollard Qak, which I
have previously alluded to, is obtained with
slightly different means, but on the same
prmcisla as that already described. The
ground being of a richer and warmer cast,
we cnmm]fnce wﬂ:hln. full wasc]f of burnt
sienna ; then with the sponge dipped into
the Vandyke, and also slightly m the
blue-black, we dab in the dark masses of
knots, and put in a few connecting touches
of dark colour where it appears desirable.
With the large mottler we now work the
colour surrounding the knots into one
sweeping direction, using the brush at
right angles to the board, and thus get one
natural lead across the plain spaces from
one “nest? to another. \ith the round,
stiff fitch we further work the grain sur-
rounding and amongst the individual knots
in the same natural flowing curves as the
mottler has indicated, and also *open” any
knots which may appear too “spotty” or
“get.” The plainer spaces may also be
mottled after the appearance of Fig. 1 in
the previous process, but scarcely to an equal
extent. The work can now all dry, and
should then be wetted over, which our beer
allows us to do without moving the colours,
and then overgrained. Instead of the pencil
overgrainer before used, we take the thin
overgrainer (Fig. 13, page 40, Vol. IL), and,
separating it into finc divisions, we work in
the overgrain with a thin wash of Vandyke.
While still wet, as before directed, the grain
is softened to a dark edge, and then the fine
dark markings which cross the latter are put
in with the pencil and blue-black. The
varnishing or “binding down” coating is
now given, and then the work is glazed with
Vandyke, if desired full and rich in complete
effect, or with the blue-black or a mixture, if
we wish to tone down the warmth. Providing
we use beer with our pigments, we can, with
care, always wet our work over, and thus see
the colour when varnished. In the first
process of such imitations we are therefore
able to make little alterations or additions
by re-wetting the work which may have
dried too quickly for us.

In offering these directions to the learner
of graining, the writer’s chief desire is to
make the modus operandi and the reason
thereof plain and apparent to those readers
of Work who have no better way open to
them for obtaining instructions upon imi-
tating woods. The few black and white
illustrations which we have attempted in
these papers are in no way given as exam-
ples or “copies,” but solely as pictorial aids
to the letterpress. The advice given in my
opening paper of procuring either good
natural samples of woods, or imitations
Erained by a good Emfessinnnl worker, must

e applied to all these varieties ; and when
the student has obtained all the assistance
he is able to gather from this present aid
his best plan would be to take practical
lessons, directly or by intelligent observa-
tion, from those experienced workers whose
imitations are their best recommendations.
As in all arts and crafts, practice will and

stiles when used on doors. 'Where possible,

must beget experience and knowledge, and
| the young grainer will often produce more
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masterly effects after a few: e
actually watching the manipuatios ool |
and Egmanta by a proficient man than he
would from a long study of feal specimens
alone, without instructions. ¥ PEta

Pollard Oak in Oil may be grained in
a similar manner as in water. The pig-
ments, previously ground in oil, should
have a little of the best terebine rubbed up:
with them, and the bright graining colour,"
or first wash, should be made as %ha
nary oil-graining mixturesare. The sponge.
mottler, and stiff fitches are used as in
water colour, and, to take the place -of
water, and keep our work moist and
amenable to mottler and fitch, we substitut
turpentine. The brushes are dipped infg
clean turps, and then the superfluity pressed”
out before using them on our panel. The
final glazing is worked as in the distempe
process ; but we have no occasion here to'

N s

varnish or bind down the earlier 1o
consequence of it being oil-grained.- = =
Root of Oak is an imitation much akin to
the pollard I first described. The grain.ob®
the wood, however, instead of 4."“*3 '.

from each set of knots, more In t

direction of the length of plank, is found to*
encircle the masses of knn:uk'in 1 :*“’F,
rings of overgrain, and is marked By th&
more decided presence of the dark ‘pencil
veins. It may be of interest to notics Eha
one contemporary, an experience n
and iminar, classes all such specimens Witk
which my first method is identifiet as
necessarily all “root of oak,” amd ot
genuine pollard. My own real spetimen,
upon which natural appearance the process
and imitation 1s , was_cut direetly oi
a 14 ft. plank, and, therefore, o 145_5
possibly be Tnuine root. It is very easyu
understand how, when a spec men 15 cub
from a large oak, that an old junctiomwiia
a branch may be displayed of so IMge&

size as to give it the appearance Of & JHECS
of root cut across the stump of thEertea.

With respect to this same specimen, FWits
scarcely be credited that, for want OL&EES
chaser, or, perhaps, through ignoranc8 SHiss
value, the plank in question Was DIng USGHS
by a country carpenter for making common
coffins. Surely the want of trade B
technical education was never DELWEEHES
emplified. ; %o
notted Oak—so called—1s & USGLECE
effective imitation of combined kuotied &
figured portions of the wood. It 18 &~
monly uzlaed, ‘“i?m::d ning oak 1n |
the panels, with ordinary Oak 8 e =
cheuﬁ*- attempt at the richness and s
of root of oak grained in oil, and althougts
is often as “nasty ” as cheap, there &ré My
grainers who make & go door Wik 4
panels so varied. Iﬂ.pgandnh of descnp
tion of the wnrklpg, and & black '-.. ':} T
“suggestion ” of its appearance. (Mg &
The colour jfor Knot QOak 13 & WA
rich buff ground with

\ '-. i i
!

T
i ! q

' ” ‘f: mb
therein, and the graining-COIQWE B
burnt Turkey umber. A little of ig

having been made to ordinary Worsix
sistency the panel 18 rubbed 1n 8VENES

then one side slightly :-{.-
mﬂﬁ fitch we DOW ¥

noes

X

stiff, scrubby, _

little pure umber, only SHENEYFEAE
terebine, and put 1n the dark &F-e
with another larger fitch, worl 199
and give them and the sur 1;!,,;;.‘,
growing motion TOWAIGS HUg s
panel. We now put in S8 S
across the sl combed A
lead towards the _

pencil and rag W8 WEHEE

N
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" the circumstances, “ time and cost,” of the
job. When dry, we overgrain in distemper
with a wash of Vandyke. ‘
treatment of figure and knots gives full
scope for display in the last process, and a
creditable and natural effect may thus be
obtained without much more cost than of
a panel of maiden oak.

— 8-

CONSTRUCTIVE STRENGTH IN

WOODWORK.
BY JOHN WHITFIELD HARLAND.

" PaaMING—NATURE OF WOOD—BREAKING AND
CRUSHING STRAINS—STRAIN OF CONTRACTION
—SMPLE FraAMES — COMPOUND FRAMES —
Housg DooRs — DIAGONAL STRUTTING —
SWEDISH JUINERY—CUBIC FRAMING.

{x my first paper on this subject (see page
lﬁﬁ},y[ disposed of the different modes of
joiuting boards together, and alluded to
mortise and tenon joints for framing, and
now propose to take framing as my
present subject. Before attempting to
show how strength of construction can
be best attained in framing, let me first
int out the conditions to be ascertained.
irstly, it is evident that wood being
fibrous, that is, composed of fibres closely
packed together, familiarly termed the
_ grain, can be much more readily broken
transversely thanin a longitudinal direction,
whilst it is much more easily spht longitu-
dinally than transversely ; in fact, it is very
nearly true to say that wood cannot be split
| or cleft across the gain. There 1s, however,
. another sort of strain to which wood may
| be subjected other than a breaking strain,
' which is called the crushing strain, that
I is to say, that with the in upright a
| superimposed weight will, if heavy enough,
| ultimately crush the fibrous tissue of which
: the wood consists, whilst experiment proves
~ that this crushing strain will much more
J
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casily destroy the tissue if applied on side
grain wood. The reason for this is not far
to seek. The fibres heingb laid alongside
each other, and cohering by attraction in
lamina or layers, are, so long as the piece
of wood is straight, of equal length ; but so
soon as a suflicient weight is applied to
bend the wood, some of the layers of the
grain are deflected (i.e., the under side ones)

~ more than others ; and as a straight line is
the shortest distance between two points, it
follows that to some degree, no matter how
slight, a movement takes place between the
layers where they lie contiguous, which
necessarily introduces a split or cleft, and
the weight superimposed breaks up their
nnion, and deals with them as separate
Ji~ces laid one upon the other, instead of as
it they were one united whole. Hitherto, I
have been talking of weight acting in the
dircction of gravitation only, which, to keep
a clear ideal of, we designate as perpen-
dicular strain. The science -of mechanics
teaches us that there are other strains, such
as side thrust, 7.e., lateral strain ; and, going
further still, proves to us that where two
forces, or strains, act in different directions,
these forces neutralise each' other in an
ascertainable degree, and enable us to pre-
dicate with absolute certainty where and in
what direction the line of fracture resulting
from these combined strains, equal or un-
ual, will be sure to take. For instance,
where a force acts perpendicularly and an

+ . equal force acts horizontally, the line of
+ .~ fracture will be in a diagonal direction,
o equidistant between the two, viz, at an
£ oogle of 45°; but if the piece of wood be

o e B v
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upright, the resistance to the downward
force being greater—let us say, three times
that of the resistance of the wood to side
thrusts—the diagonal of equal forces will no
longer be at an angle of 45°, because either
force, if sufficient to fracture at all, wounld
fracture the lesser resistance, in this sujp-
posed case, in one-third of the time tuat
would be required to fracture and overcome
the greater resistance. Or, what comes Lo
the same thing, one-third the side thrust
and the same downward thrust would give
the diagonal of the forces at an angle of 15°.
This reasoning shows that, given the re-
sisting power of the same wood laterally
and perpendicularly—we can predicate the
diagonaEe in this case evidently, on the
former assumption of one-third the former
equals the whole of the latter in breaking
power—the angle would be altered from 45°
to that of one-third to one, viz., 30° (one
equalling 909, i.e,, a right angle, because we
remise a perpendicular and a horizontal
orce). Tables are published giving the co-
efficient strains of all sorts of wood and
metals—calculated upon the base of square
inch sections—and giving a third class
of strain, which I am about to explain ; and
these tables give us the power of accurately
ascertaining the exact diagonal of both
equal and unequal forces acting -either
against each other, partly or entirely, or
in different directions altogether. I do not
mean to say that in woodwork it is ab-
solutely necessary that the carpenter or
cabinet maker should go into such calcula-
tions as those indicated, but I do say, and
mean it, that he should have a thoroughly
clear understanding in his own mind of
these facts, so as togknuw beforehand where
his work is likely to break if strain sufficient
were put upon it, so that he may avoid
in his construction leaving weak points. He
should know how to put his work together
so that it shall be strongest wherever the
forces are likely to have their strongest
tendency to destroy it. He will then be
able to avoid heaviness, clumsiness, and
waste of material and strength in the
wrong place, where the forces actuall
counteract each other by neutralising cac
others’ effect.

The third kind of strain is the opposite
to the foregoing in every way. Crush-
ing strains and side thrusts are pushing
strains, not pulling strains. They do not
destroy cohesion of particles as do pulling
strains, and the latter are, therefore, termed
tanailel that is, stretching strains. A familiar
example of tensile strains is noticeable in a
drawer front, where the self-evident ten-
dency is to tEull it away from the dovetail

e two sides, which in this case,

1t should be noticed; is perpendicular to the
grain of the sides, which explains why the
‘pins” are on the drawer front and the

“tails” on the sides ; if they were reversgd
the tensile strain of opening the drawer
would, inevitably draw the * pins ” out. An-
other instance of tensile strains is in the

roof principal, where it is very important,
though not perhaps so evident at first sight.
The beam, usually called a tie-beam, is sub-

ject to a tensile strain, caused by the weight
of the roof having a tendency to force out
the walls which it. It 1s also subject
to a perpendicular side thrust (by this I
mean a perpendicular strain on the side
grain, which, of course, runs horizontally),
and evidently this force is greatest half-way
between the aupxorta at_each end, that is,
in the exact middle. Now, although it is
almost universally done, a mortise to take
the foot of a king-post at this, the very

.
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weakest point of the tie-beam, still m
weakens it, and must be admitted to be
construction. Better far to leave thew
tie-beam its full strength, and plant on &&=
two blocks to maintain the foot of the post =¥
in position lengthwise, and bolt to the two.itas
side-pieces saddling 1h,haa it were, Ethw.;_ge_;_ 5
ships, or even bolting the side-pieces only to &8
the post, as even a hole bored through the =&
tie-beam sadly weakens it. The principal -
thus constructed may be of considerably i,
lighter dimensions than the former method. ;5%
ermits, without loss of strength, but should =
ave an iron tie-strap. oy

r

Every one is aware that wood varies con- &
sidera.ll:;{y in the direction of the grain, which &%
frequently, owing to the more or less ex= &%
posed situation of the trunk of the tree ' =¢
whence it has been cut, and the angles at. - «&
which branches have forked from 1it, runs | &
out, and is termed “cross” or “short” ¢
grained stuff in consequence. Such stuff - "1
1s better able to resist crushing strains tham .=
either side thrusts or tensile strains, and to
use this for tic-beams would be considered =
by me as bad construction. It would be’ =
usefully ﬂmplngved as a post, for blocking, or " ;
any portion of the work where the unlﬁ' ~
strain was a crushing one. Hence I woul
urge workmen to exercise their judgment 1o
selecting timbers for certain purposes, more .
with a view to their fitness than their ac-
cidental convenience of size, which, even if
it entails a little more trouble and labour, 18 =

’_ .'- .
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of considerably more importance 1n :
work. This is the more important when we =
remember that an architect designs a roof

on the general lines of habitual calculatio ,
allowing, of course, a margin above and
beyond what is termed the breaking strain, .
but does not, and cannot, make allowance

for any improper use of a weaker piece of -
timber than his usual averages. L M
There is yet another strain‘to which wood * ¢
is inherently susceptible, namely, the in- , |
ternal strain of contraction ; and as this
is, invariably, unlike metal, in width or |
thickness, or both, only never in length, no
construction which ignores this strain, or
does not compensate for it in some way
or other, can be considered good. Thus
any large surface of wood, either framed -
together or not, as the case may be, which
experience teaches us will shrink in tim
should be so put together as not to involv
any necessity for tﬁa joints to be forced -
open or the grain to split in shrinking. Im
other words, table tops, panels, and other .
surfaces, should never be held by their sides, -
or in such a manner as to disallow their
shrinkage from taking place naturally and -
without restraint. Something must give
way if such restraint be imposed in their -
construction : joints will open or the wood .
will split, and no matter how good the
sneral workmanship may be, the result of
E;d construction will ruin eve::{thing,. _
bringing its own disgrace with it. It ismno
excuse to plead that wood will shrink, do -
what you will ; this only aggravates matters.
Your knowledge of the fact ought all the
more to have made you careful to obviate
its effect by such expedients as have beem® =
found to answer the purpose. In tablesand
drawing-boards- this may be overcome by
“Dbuttoning ” at the ends, or by screwing tor *+
battens underneath from the back througls *
slots instead of round holes, so that ms
contraction the buttons or the screws cam &
move inwards instead of remaining fixed,
whilst panels should be left, of course, loose: =&
in the grooves, and not glued or held rigid =
by any means. Having thus, perhaps, toox
briefly sketched the various strains to whicks
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all construction in wood, as a material, must | being brought nearer together by a crush- | only in the lengthwise direction, as we have L
or may be subjected and their difference in | ing strain or being forced apart by tensile | seen that the width is always Bable to
decaree, it must not be assumed that I | strain, always provided the cross-bar 1s | shrinkage. Although in the case of plass =
mean that these forces will be by any | tenoned into the frame at £ and /, and | it acts in both directions, being brittle it
means constant, nor that any = <= Z ought not to be too much
one force alone will invariably ““J = e e e ], 174 | relied upon. The cross-bar

act in a given direction. To : - e UMY be sufficient to prevent break-

make this perfectly clear, such
member of any construction de-
signed to resist, say, a crushing
strain, may instead, or, in some
cases, even simultaneously, be
also subjected toa tensile strain,
or a side thrust, or both, a con-
tingency that in all good con-
struction should be foreseen
and provided for so as to eli-
minate every possible source of
weakness. \Witha view to this,
framing is resorted to. By
framing, I mean so putting to-
gether component parts of any
construction that they may hold
tozether under ordinary strains
—hence we have simple and
compound frames. The simple
frame (Fig. 1) consists of four
pieces of wood united at the
corners, a, b, ¢, and d, in such
wize as to be almost as strong
and very much lighter than a
solid piece of timber of the
same outside dimensions. The
corners may bhe halved to-
gether (as in Fig. 2), e bein

side view and / plan, in whic

the portion shaded shows where
the half of the one piece under-
lies half the other piecce. This
is not by any means good con-
struction, as it depends either
on the glue or nailing or screw-
inz of the halved portions to-
cether ; it is therefore seldom
resorted to in permanent work.
A simple frame may be also
mitred together (see Fig. 3) or
halved and mitred (as in Figs.
4 and 5). There is very little
streneth—which in both eases
1s sacrificed to appearance—in
these methodsof uniting aframe
together, and 1t 18 used almost
exclusively for picture frames
or mirrors, or other similar
articles, Then again, framing
may be dovetailed together (as
in Fig. 6); but this again is
weak, because the “ pins™ may
be drawn out of the tails. By
far the best means of framing-
up is that of mortising and
tenoning the corners together
(see Fig. 7), where the shaded
portion, g A j 1, shows the tenon
passing through the mortise, so
that when glued it may be
ﬁrmll'f wedged home to the
shoulder at g and ¢. If the
tenon be made as described
in my first paper and illus-
trated in Figs. 13 and 13a, page
*165, no stronger simple frame

can be devised. simple

frames, if ff sufficient size
to permit of the sides being
bent or deflected by strains, are

Fig. 2.—
Halved Joint
of Frame., '

Fig. 6.—Frame

Fig.5.—End View i i
of Fig. 4 T 1Y
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Scale of Figs.1-8 inclu-
sive, 1} in. to 1 ft.

Fig. 3.— |}

5 Fig. 4 — B
Mitred Joint® |\ Face-Mitre
of Frame, !l Halved Joint.

Dovetail '
Jointed, 1 {ig

Fig. 7.—Frame Mor-
tised, Tenoned,
and Wedged.

‘directed by man’s mind with

age ; but in other cases, the si |
of the frame and the n.muﬂff. 3
and variety of strains to which
1t may be destined by its pur-
pose to be subjected necessitate
changing its character, and it
becomes a cross-rail n, Fig.
9, tenoned into the frame at
each end, and at its centre in
1ts turn mortised to receive
muntings m,m, their other ex-
tremities being tenoned into
the opposite members of the
frame, technically termed top
and bottom rails.

Without going into deriva- _
tions of the term * muntings,”
it is much more to a useful
purpose to consider their fune-
tions,and the strains theyare
designed to counteract. By the =
squareness of their shoulders, if -
also fu:-:-wedfed, which alas, too
often, is ns}g ected, they help r !

&

make the framing more rigid
they also serve as struts against
compressive strains and as tie-
bars against tensile ones, thus
holding in and keeping out ab
one and the same time the top
and bottom rails, whilst they -
also add to the strength of the =
cross-rail in like manner 3 g
maintaining it in its designed -
position and deriving from it =
and the other rails, in return
for services thus rendered, s0
to speak, a power of keeping
itself in position. It may fpg.l‘- ¥
take of the character of a fairy
tale, or fable, thus to endue
what we may call dead or inert
matter with any power to re- |
sist, even passively, strains from
within and without; but m =
the infinitely lesser degree that
man, by studying the laws that .
the Great Architect of the
Universe has designed to
govern matter, can comman

if not create, combinations 0
strength and beauty, by thought-

ful study, and bright and cheer-
ful labour as a means to an
end, is it not possible for the
moment to accredit matter

-

LT

[ Sl

fanciful powers such as these B
At any rate, it will not fog any
practical mind thus to play at
work, but may tend to frue =
pleasure thus to endow soulless =
matter with the mtelhgﬂl?ﬁ.,
breathed into it by man. “Ib =
amuses me and does not hurt-.

This sort of frame 1s that
used in the ordinary househ
door, the inner of

to some extent weak on this EtYIBBi}ﬂ. rails, cross-rail,
very account, and therefore various means | wedged either from outside or by fox- | muntings being rebated toreceive the o
* are resorted to to strengthen them, and | wedges in aconcealed mortise. Sometimes, | which are more or less well (chiefly
- they then become what I have termed | where the frame is to be filled in either | it whispered) fitted into the rebates 0@ i
above, '-‘“"?EP““‘?]- The cross-bar & ! in | with panels, or, in the case of window sashes, | being lued and wedged up.. _Verily, Worss
Fig. 8 exhibits one method of stiffening a | with glass, which (both being square) would | men who can and who would prefer ¥ B
frame ; it prevents the points # and [ from | add to its rigidity, the former must be | their work to their owxd satisf a2
# . i ., b . i . ’ 1 d . : res --,:.,,‘ _'

§r " Sa b A : -1"'

2 * " "y iy . ....,an. ; --.' |
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CONSTRUCTIVE -STRENG
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‘M‘:—————_—
' the cumplf;itiun M?f
foreign labo and foreign machine-made
soinery t? uluu: the details of craftsmanship
: 1018 uee inferior work far below their
' cape

lities because the public, who are
ignoran

¢ technically of the wants and de-
’ of constructive strength, never ask
" the question raised by the old conundrum,

2 a door not a door 7” )
"‘fhff?f shown that Etl‘ﬂil_'lﬂ act in the
- of two forces which may have

; robably was . the reason why the
i ﬁﬂnﬁdé) old” 1dnptmt_1 in Gothic doors
: the principle of diagonal
. struts and diagonal _runelhng. Refer to
y Fig. 1 where you will see a shoulder x y.
Ifa force acted in the direction of the
t arrow at a, or the contrary, the result would
f either that « or y would become the
¢ fulerum of a bent lever, one arm of which

and other framing

" would equal a x and the other x y, or wy
+ would be one arm and y x the other—a

Fig. 9. Fig. 10,

Plg. 9—Ordinary Door, Fig. 10.—Door Cross Panelled with

used for the Eauala. It has been shown that
panels shrink in width, but not in length ;
therefore it follows that panels diagonally
put in will not shrink so much in one direc-
tion as perpendicular ones, but will shrink
slightly more in the other direction, be-
cause the diagonal is the mean of their
shrinkage (z.e., 18 between the shrinking in
width and the non-shrinkage in Iengith);
but as this shrink is at an angle it
becomes much less than if it were on the
square ; in fact, it is virtually imperceptible,
so that tensile and compressive strains
destroy each other if coincident in time and
side thrusts through loss of fulcrum for
leverage can only exert an infinitesimal

rtion of their force, the latent remainder
B:ing carried down and vitiated in what I
have called the simple frame, by absorption
inthe directionswhere the material employed,
viz., wood, is strongest and most powerful in
itd resistance. Another consideration that

Jeverage of eight or ten to one. It follows |

will emphatically assert its existence in

75 IN WO0ODWORK.
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used until the width of the board was re-
duced beyond the point to which it could
ever contract before pln.t:ini: it in position.
Thus floorboards, matched lining, and other
large surfaces, the joints of which notoriously
open in time, and in contracting weaken the
framing in which they are set, might he
compressed sufliciently to take all tendency
to contract out of them. In doors, panelled

rtitions, and similar constructions the
R‘iming of which is wood, I do not see
why the filling should also be of wood ; it
would, in painted work, be better to em-

loy sheet metal, paper boards, or mill-
an.rda, vuleanite, or other non-contracting
substance which would always remain of the
same size, and thus afford a constant support
by close fitting at the bottom of the grooves
to maintain the styles square with the cross-
rail and top and bottom rails. A filling
which by contraction goes away from its
work and leaves room for bnukfn.ah ceases
to fulfil the object of good construction, but

Fig. 11,
Diagonal Filling.

Fig. 11.—Door with Diagonal Struts and Panelling Parallel.

Fig. 12. Fig. 13

Fig. 12—

Door with Diagonal Matched Panelling. Fig. 13.—*Cross Buttock” Door Ledge hoarded flush on one Side. (Scale of Figs. 9-13 inclusive, 4 in, to 1 ft.)

- that the frame could not withstand the
_ force however moderate in either direction
‘at @.  Therefore the point & would be
_moved, or, what is equally fatal, would
‘have a tendency to be moved to the right °
“or left. Supposing that the forces were '
. pretty near equal, the result, as before
. shown, would give the diagonal of the
- forces, as the dotted line @ ¢ would
show. Now a strut with a d as its
.~ central line would absorb the forces com-
. peting for mnaterf, t.e., the force act-
_ing from right to left, that acting down-
 wards, that acting from left to right on
the fulcrum of the said bent lever, and that
neting in a tensile manner from 4 to ¢, as
this would be neTti?ed by being exerted at
right angles to t e strut whose centre line
would be @ d.  If instead of framing, as in
the ordinary door, a cross-rail and m untings
88 previously described we substitute on
ad & diagonal rail, and tenon into it-diagonal |
; ﬁﬂrﬁlm also tenoned into the corners 0, ¢
E e simple frame (provided the mortises

- -

do not interfere with and weak ti

;'? e style and rail at b and n)ﬁhgﬂar;f;ﬁ;
O strength of construction is reached, es-
__M! if diagonal matched boarding be

door-framing is that the strain imposed on

.1t 1n opening it and closing it develops a

twisting motion or tendency to some extent

* counteracted by the fixed points or fulerums

supplied by the attachment to the posts by
hinges, but which also re-acts in the twisting.

_Other developments of this thesis of
diagonal strutting in fra.ming are shown in
Figs. 10, 11, 12, and 13, which explain them-
selves and call for no special description,
except that it should be noted in Fig. 13
that the cross-rail is dispensed with and the
filling in, ‘instead of panelling, is here
matched 'I:pa.rdmg flush on one side, bat-
tened by diagonal battens which are tenoned
into the simple frame, the enclosed part o

r showing where the battens are %ﬂl? :

hen I come to consider and lain con-
structive strength in metal, I aﬁl have to
allude to casting under compression, a most
powerful factor, and here let me apply the
same principle in a modified form to the
material now under consideration—wood—
which is as compressible at ordinary tem-
peratures as metal when raised to melting
point. Now I suggest that to overcome
contraction of side grain wood, a_sufficient
crushing strain or pressure mig'ht be readily

by substitution of wood which has been de-
prived of its power of contracting and is
therefore to be relied upon not to work
mischief, or of some other material which
does not contract at all, we can afford to use
for framing wood of slighter dimensions and
thus effect economy of material. Let me
instance a door of what I consider the best
construction, say Fig. 10, which, if made out
of 1} in. stuff with diagonal } in. panelling,
wonld be subject to a minimum contraction,
yet would contract enongh to nullify the
support it ought to afford to the main-
tenance of perpendicularity of styles and
squ reness nF rails, and would be still pretty
strong. It could, by substitution of non-con-
tractive filling, be made even stronger when
made out of 11 1n, stuff, with £ in. panelling,
thus effecting an all round saving of ma-

+erial, weight, and labour, enhancing, rather

than detracting from, strength of construc-
tion.

Work readers will perceive that I am
thus going a little beyond the recognised
boundaries in these remarks, but they need
not fear that I shall take them “beyond
their depth,” even if they strike out in new
departures. Those master builders who now
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buy American and Swedish, or Norwegian
doors, instead of using English labour, have
the excuse that they are cheaper. But they
simply buy “a pig in a poke,” taking sufh-
cient care, however, of “number one” to
sell it again Lefore the *“poke ” is removed.
IBut this sort of thing can be foreseen to
have a not far distant ending. Timber
takes longer to grow than to cut down, and
demand will fetch up prices ; exhaustion of
supply (as in the case of our own coalfields)
will again enhance prices. Courted labour
will demand in the increasingly enlightened
condition of workmen all over the world,
better pay, and foreign joinery cannot
thercfore for any lengthened period domi-
nate the market. To shorten that period I
sugwest HU[IHI‘iﬂl‘itZ of strength of construc-
tion, applied to English work : the substi-
tution of sheet iron nels for doors,
enabling the maker of the frame to reduce

thicknesses, without sacrificing _strength,
securing rigidity and extra lightness, at

lower cost. But all slovenly work, such
as bad mortising and tenoning, too often

passed in the case of muntings, which .

under these conditions only seeming}ﬂdm
of any structural strength at all, should be
put down with firmness by all English
builders. Ifthemuntingsbeproperlytenoned

and mortises be cut deep and square and
fox-wedged till they are held home, after-
wards pinned with dowels, they add to

the strength of the framing as much or more
than the members of what I call the simple
framing (or, as the French callit, the entour-
aye, that is the surroundings). Then if the
panels, non-contractive, fit all round they
mnay be glued in place, thus adding to the
strength by hntrfing to the sides of the
grooves in which they are set, where-
by tensile and side thrust strains are
neutralised. If sheet iron be used for
panels instead of glue, the iron should be
warmed and hot shellac used to fix them 1n
the grooves, which instead of leing ploughed
can be cheaply cut by circular saws, as is
now done in tloor-boarding with hoop iron
tongues, which ought also to be warmed
and cemented in place with hot shellac to
ensure good work, and all contraction first
compressed out of the boards. Having thus
treated of framning, I must defer to another
chapter the consideration of what may be
termed cubic framing, as this subject de-
mands too much space for the present. By
cubic framing I mean where the third di-
mension comes in, as for instance in a table.
The top of a table may be a frame, or laid
u}:un a frame, such as 1 have just treated
of, but the third dimension, inclusive of
fixing the legs to a frame perpendicularly
which itself is horizontal, involves seve
intricate questions of strains and stre
which perforce I must defer. :

- e

MEANS, MODES, AND METHODS. |

e
FIREBRICKS.

It may not be generally known that fire-
brick in the shape of cheeks and backs for
open or closed stoves and ranges can be
manufactured easily, and broken oOnes re-
paired, at home, by any one who may have

the time and the inclination to do so, and

with a ¢omparatively small outla
Of coufse, the shops advise fo
new set when a bric
view, to helping those who wish to help
themselves,

to work.

of money.

tio

. to buy a
is broken, but with a

will explain the mode of set-

repair a broken brick or to put in an
entirely new set, the first thing is to mix
the fire-clay (sold by most ironmongers in
the dry form as Stourbridge clay) into a
stiff paste with water, and to do satisfactory
work, this te must be stiff enough to
stand by itself when cut into slabs about
1} in. in thickness. Next, having cleaned
out the grate, and, in case of repairs to a
broken brick, picked out any loose frag-
ments, thumugﬁly wet with a brush or the
hand all the parts where the new brick 1s
to touch the grate. There is no need to
flood the grate, but just give as much water
as can be a.bsorbed and no more. Most
grates have some ﬁre’brick in them, and the
amount of water that can be absorbed will
be very easily seen.

Next, without any hurry—for the clay
does not set instantaneously, like plaster of
Paris—lay the cement into the place it 1s to
occupy in the grate, using a trowel or
spatula of wood, and pressing it equally in
its place. For my own part, 1 prefer to use
my fingers first, and finish the surface off
with a piece of wood. -

Where cheeks and a back are required
in a grate (and this helps to keep down the
coal merchant’s bill), I put them in all in
one piece, and am inclined to think that the
hric£ lasts longer when in one piece than
when com of three pieces, as usually
sold in the shops; and the reasons are
these :—that the brick in one piece has
greater solidity ; there is less chance of fine
ashes and dust getting behind or under-
neath ; thus the risk of breakage is consider-
ably diminished, and the brick cools more
equally when the fire goes out.

When the fire-clay is firmly in its place, a
fire may be lighted at once, or if the work
be done overnight, the clay may be left to
dry until the morning.

here is no need to go into the chemical
details of the action of the fire on the clay,
but the result, in my own experience, 1s a
perfectly durable and economical brick—
economical in itself, as costing something
under one penny per pound,and economical,
as lessening the consumption of coal.

In conclusion, I may add that in putting
in a whole set in one piece, it is as well,
though not absolutely necessary, to let the
brick taper slightly from the bottom to the
top—say, from 2}in. at the bottom up to
11 in, at the top. H. J. L. J. MassE.

INDIARUBBER SHOE ForR CRUTCHES.

Many years ago I designed an indiarubber
shoe for crutches, the use of which prevents
the user from having his crutches slip from

Indiarabber Shoe for Crutches,

under him, even u;ion ice or polished marble
or oak flooring. It was made by Messrs.
Macintosh & Co., but never having been
advertised, never Eot into general use. I
enclose sketch of it, also a section, thinking
that, as it answered perfectly welﬂ, it might
be taken up as an article for sale, especially

ow, whether the object- in view is to | by ‘the hospital  surgeons, civil as well as

el

> . B . . - 1] - e g

military. It consists of a tube o vnlda? |
rubber, ! in. thick, let into a Ifﬁaua Itidg |
same material moulded to the section show

and cemented to it with a solution of m’bb:;
in benzine or naphtha, The foot of the .
crutch should be reduced to 3in, and then

inserted 1nto the tube, a small piece of wood
or iron wire being inserted Wi'ﬁ] it, to allow
the air to escape, which, when removed, the
tube collapses tight to the foot of the
crutch, and it will then never come off
These shoes last much longer than leather

ones, J.W.H

P ——————=

OUR GUIDE TO GOOD THINGS. |
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"o Palentees, manwfacturers, and dealers generally are re

uested Lo send prospectuses, bills, ete,, of their specialls
ties in tools, machinery, and mri:.lhnp appliances to e
Editor of WORK for notice in * Our Guide fo
Things.” It 1is desirable that specimens showid be
Jor examinalion and lesting in all cases when thiscanle
done without {nconvenience, Specimens thus recsived
will be returned at the earliest unily. It o
understood that everything wh

must be

is not noficed -
on ils merits only, and that, as it 1s in l-h%lfﬂ
one who has a wseful article for sale to oblain mmiion
of it in this department of WoRK without the
nolices given partake in no wuy of the natures of b
tisements, v o
61.—A New Cauniace Jack.

A smurre and effective ¢-rriage jack or setter
for lifting carriages by the axle from the ground -
is shown by the accompanying illustration of this
appliance, which is known as * Little Jack,"and
is made by Messrs. C. Portway & BSonm, “Tor-

toise”” Stove Works, Halstead, Essex. I con-"
sists of an upright s 3

g (O
cylinder on a base X 3
A about 20 in.
hizh; into this
cylinder is a rod
with a crutch top
B, which works
freely up and down,
to suit the height
of axles from the
ground ; a handle
¢ is fitted to the
cylinderand crutch-
rod sliding piece D.
TH% jack is put
under the axle of a
carriage, the handle
raised horizontally,
and the crutch
lifted to the axle
to be raised, the
downward pressure
of the handle act-
ing by pressin
the connecting
e to a vertical line,
and the fulecrum . . [
bearing beyond a vertical line—as shown by |
dotted line o—raises the crutch 2 in., and securss:s
it from sinking till the handle is raised
to the horizontal line. It is made i SMfeE-
sizes, Nos. 1, 2, and 3. The height of th "
is 14 in., 18in,, a:ild !21 in. respecha¥elys
No. 1 will Lift the axle of a carriage WEES-
5 cwt. 20 in. from the ground; No. 2, the &%
of a carriage weighing 10 cwt. 2 in. Tromis®
ground; and No. 3, the axle of a carti
weighing a ton, 29 in. from the gmmﬂ- A
are sold at 5s., 7s. 6d., and 10s. respectivelys

o
oy
pai il 2

62.—Tue DECORATOR'S AND ARTISAN'S ‘

BOOK.

I can cordially recommend this book;
comprises from five to six hundred recipes
instructions for mixing and using Cemen’s ¥
stains, varnishes, etc., with much usef&s
mation with regard to exterior and interior
It must have cost its compiler puDLSAE
W. McQuhae, Cockarmouth, much ° e
search. Its price is ls.,, or “E"“'" :
There is no workman, professionas O
who will not find so 16 ,,,.&!

e

o 1
L’
'
[

sixty-four pages.
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A CoRNER FOR THOSE WHO WANT TO TALK IT.
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NOTICE TO CORRESPONDENTS.

« * In consequence of the great pressure upon the
“Shop " columns of WORK, contribulors are
requested to be brief and concise in all future
guestions and replies.

In answering any of the ** Questions submitled to Corres-
pondents,” or in referring to anything that has a
peared in ** Shop,” writers are requested to refer to the
number and page nf number of Work in which the sub-
ject under consideration appeared, and to give the heading
of the paragraph to which reference is made, and the
initials and place of residence, or the nom-de-plume, of
the writer by whom the gquestion has been asked or to
whom a reply has been already given. .Answers can-
not be given to questions which do not bear on subjects
that fairly come within the scope of the Magazine.

IL.—LETTERS FROM CORRESPONDENTS.

Mitre Crammv,— KILDONAN (Inverness) writes :
—**1 was spending a hard-earned and all too_brief
holiday in a, remote Highland glen when WORK
{No. 69) reached me a week behind time, and as
I adhered to my fixed determination to avoid all
correspondence, pro tem., hence my delay in re-

lying to the strictures of ConGeETO (see paﬁe 275).
Pr:,un I do not understand what he 1s drivin
at. In the mitre cramp described by me an
H. B. (Chatham), the central trianzular piece must
have its apex a perfect right angle thus:

A B © is a right angle. The saw cut #

B D equally bisects this angle, making

the angles A B D and ¢ B D equal to

one another, each being therefore equal

to 45°. Now a piece of moulding laid 4 c
along A B and another along B ¢ and
cut in the direction of B D are practically coinci-
dent with these lines, and when brought together
- must necessarily form a perfect right angle. How
CopGETO managed to produce a figure such as
he has done, I cannot imagine. Does he mean to
say that the lengths of any two straight lines con-
taining an angle affect the value of the said angle?
It so, the correspondence may as well cease. Per-
haps he has fallen into the mistake of having the
sides A Band B C of unequal length, and of bizect-
ing the base A ¢. This would, of course, throw
liis mitre out of truth.”

0il Polishing. — KiLDONAN writes:—“1 am
pleased to seec Mr. Denning's article on this subject
inthe eurrent number of Work. [ made a small
fancy table, described in No. 1, Vol. 1, from an
old Indian tea chest, making the legs of light-
coloured oak., I don't know what kind of wood
was in the chest; it is not unlike oak in colour,
while in texture it is more like mahozany—anyway,
it works like cheese, and takes a fine skin. Two
practical painters —one a house painter and the
other a coach painter—advised me to polish with
oil, the one advocating raw linseed, the other
hotled oil. I tried the raw oil, but, rub as I liked,
I never could get it dry. The wood was porous and
took in the oil easily, and perhaps this caused me
to nuse more than gshould: but for weeks and
months afterwards it would sweat and have a
greasy appearance. [ always took a clean rubber
and went over it till the sweat came over my
nose, but in a day or two it was as bad as ever,
Eventually I rubbed in some methylated spirit,
and that cooked it. I cannot say that it spoiled
the polish, but it has since continued dry.”

Erratum.—J. S. (London, N.) writes :—* I hasten
to correct a mistake in WoRrk, No. 73, page 341, in
mf reply re 'shut-up Stool.” The word ‘bottom,’
reiating to Fig. 7, should be ‘top.'”

Sheet Metal Book.—R. A.(Salisbury) writes:
—"“The price of the ‘Sheet Metal Worker's Pattern
Book ' should be 9s., not 2s., as stated.”

Winter Classes., — PATER writes:—* All m
knowledge of carpentering and kindred subjects
wained at Polytechnic, and similar classes. Ine
tending dabblers with wood and metals this coming
winter cannot do better than look up classes of the
kind in their neighbourhoods.”

D

-

I[L-QUESTIONS ANSWERED BY EDITOR AND STAFF.

Colour.—BoaTHoOK.—Turning fo your sugges-
tion of giving *sketches of the cornice, doors,
ceiling, ete., and the sketches lettered and num-
hered for the colours to go with the others without
having any guess work,"” this will, I hope, duly be
carried out, as much as can be thoroughly useful.
You will notice my expedient of advising earnest
students to get ** Aspinall's” colour card, and which
will enable me to make a definite attempt to teach
colonr bharmony. It {8 quite useless to give in-
structions on * colour” without colour samples ; this
has been the weak point of all periodicals and trade
literature hitherto, which have ‘' tackled " the sub-
Ject of practical colouring. Red, blue, green,
yellow, mauve, terra-cotta, and such like words, do
Lot represent deflaite colours in their ordinary use;
they are ouly comnparative termas, since that which
appears 8 green hue may, by juxtaposition with a

bright yellow, be made tn;lhpmr ecidedly blue.
Again, that which T would a brown, you might
terin dark red ; henoe you will see the impossibility
of l)runtiul.l leasons on colour ut ipaulmnl.

e

card. With reference to the ordinary training (?) of
house painters, the introduetion with which my
papers were commenced will show you to what
extent I am familiar with the state of affairs. No
book could possibly teach you all you suggest, or
make a person, by literary knowledge alone, a
colourist. The faculty for colour, like that for
mausic, is toa very definite extent born in us. The
same sensitiveness to hard and harsh etlects, dis-
cords, and want of balance in colours, coumes na-
turally to a born colourist, just as similar arrange-
ments of sound strike the hearing of a musically-
gifted person. Granted that almost any faculty can
be cultivaled by study and perseverance to a very
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Cornice Colourings.

successful degree, yet but very few persons have
any idea of the immense amount of study and
atience demanded to originate colour harmonies,
Vomen, whose senses are usually more sensitive to
gight and sound. instinetively, so to term it, avoid
decidedly bad colouring: whilst their periodicals
and wearing apparel further help to teach them
what not to select. Beyvond this, not one woman in
a hundred is a colourist, in the true sense of the
word. Where the faculry exists, the idea of studying
the scientific aspect, and the mathematical equations
and works of Brewster, Chevreul, Young. Rood,
or Church, is usually sconted and seldomn under-
taken. If such i3 desirable, in due time useful
Eapﬂﬁ on the theories of colour alone will be given ;
ut it shall be my special ¢ffort to very much assist
‘o when purely decorative house painting is in
and. A few lines of foundation for practice for
you I here append; their author was the late
Owen Jones:—"It is evident that, as the object
must be to cause A to advance, it is here we must put
the yellow, both from its position and from its form,
On the contrary, we place biue at ¢ as the retirving
colour, and assisting the concavity of the monlding.
Red, the most positive of all colours, looks best in

CEILING AND SMALL BCADS
CREAM

' AR .
rY .
el J

=—\4
| — f .

ki i ITHEN ',llllI fid I||-|| TH IR i |i'!
(LRI ,I*:I!hill-ﬂ.! TR N | it

1! -
il .
“I' | iy
i 4'|| |
il

() | \
r

Hi -':!-il';i I|III|I ! ! E::'I' i A i
Il ll!lj:i‘li“:::Ii:ii:‘i:!;|!l||:ilII:IlI I'Ill
. I-:Ilr-:i: Iij
A R R
Ceiling and Dado Colourings.
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shadow—we, therefore, place it at B. The fillets or
vertical planes at p we make white, as useful in
separating the colours from harsh contrast. The
positions of the colours are subject to moditication,
according to circumstance. Iled never looks well
when seen in a strong light, it is too positive and
ainful to the eye; on the contrary, in softlits, in
Eullnwa, or depths of any kind, it looks most
brilliant.” Beyond this, use a faint tint instead of
white for all but simple f)e:lrnn[u ceiling flats. Avoid
Enru or hrlght. colours, especially when they con-
t, like blue and yellow, red and green. Mix
your tints similar in colour to the wall paper, then
place them somewhat as shown. Avoid much
ocoatrast of tone—depth,—LONDON DECORATOR.
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—The only way to make dowels across grair
of the wood for stopping screw holes 8o as to clean
off neatly, is to have the dowels turned in the Jathe. =~ ™
I have used many of oak and elm for coffin making, -
and other pcut}lﬁ that I know do the same. 1 do .
not say that CONSTANT READER cannot cut the
dowels with a sharp gouge, but the best R
cheapest plan is to turn them, or get a wood turner ,
to do so. If you want the plugs lin. in diameter,
saw 1} in. off the end of 1} in. board, take off the =
corners, and send to the turner. Undertakers keep
these plugs in stock for their cases, and they are @

made as above.—B. A. B.

Scissor Grinding.—LEecTio.—Separate the two
blades by taking out the rivet, and grind them on .
the flat surface—not the bevelled ed slightly
hollow ; then take off the edge from the outside.
The only book on cutlery I know of is, “Cu v
Tools Worked by Hand and Mmhin% publish %
at 3s. 6d. by Messrs, Cassell & Co.—T. W, - Yia

Nickel-plating. — Fri7z (Holloway). — (1) ALl oy
articles to be nickel-plated must first be scoured -~ 4
clean and bright with a surface free from blemishes
as in a tinished article, To do this it is necessary -
to use acid dips to clear off oxides, and potash dips
to clean off grease and animal impurities. See
article on * Brass and Brassing,” pp. 597—5§99, Vol. L, .
for information on cleaning the articles. When S8
well rinsed, give them a dip in eyanide of potassium
solution before placing in the metal plating solution.
(2) Iron and brass articles may be plated in the same

solution, but it is not advisable to plate them to-

gether at the same time. 53} Po on a prolﬁ:r il
polishing lathe by means of revolving rﬂ.idn 2%
and mops charged with Sheffleld lime.—G. E. B. : *,i}

Magnesium Wire. — INQUIRER (Walton-on- 4

Thames).—The wire you inquire about, “which, %
when lit, burns like electric light,” is probably -
magnesium wire. It is used in some of the more .

costly firework experiments, and in furnishing a \
light for photographic e:%erimantﬂ by n.‘lﬂ. ou i
cannot make it yourself, but can get it from any '
dealer in photographic materials. The price J A
somewhere about 13s. an ounce.—G. E. B. il

Coppering Solution gone Wrong.—WoobpooT
(Edinburgh).—1I think your solution is deficient in
metal, although you think it has been supplied with
copper as fast as you have taken copper from it ’
Hang a muslin bag filled with sulphate of copper _
crystals in the solution, and add a little dilute sul- ¥
phuric acid to it from time to time until it is restored ‘i
to its proper condition. If this does not speed 7
cure it, use a lower battery power, and adjust !
to meet the altered conditions of the solution.— J
(. E. . .

Black Bronze for Brass.—J. M. (Bootle).—The
process is described in the article on * Bronze and
ﬂrt;‘r_lzﬂlg." page G643, No. 41, Vol. 1., of WoORK.—

Electro plating. — AMATEUR PLATER (Devon-
port).—Full instructions on how to electro-plate
with silver, nickel, gold, platinum, and other metals,
will be given in WORK as soon as room can be
spared for their publication.—G, E. B. g id

Electric Bells.—A. W. (Wakefield).—1 am gl
to hear of your success with electric bells made
from my instructions, and will Sa.dly help you out
of your present ditliculty. In w.ﬂngbbhﬁmnnm-
tions, you have connected up both to one
battery, and have shut out ore battery with its
switeh, hence you can ring both bells from one end,
but cannot ring them from the other end of the line.
Make a sketch on paper of rum— telephones, bells,
and batteries, then arrange lines between them B0
as to make a complete eircuit of one battery, one
bell, and one telephone. Also arrange a switch
put the bell out of circuit whilst the telephone is
use, unless this is furnished with an automatic
switeh, Call this first arrangement the home
station, and arrange the connections to ring the
home siation bell with a push at the distant station.
Then -keteh the distant station appliances in a
gimilar m.anner. When you have got it right -
paper put your ideas into practice. Of course the
terminal c.rbon of the battery must be connected
to the bell and the zinc terminal to the earth wire,
You may not need the whole battery for the
telephone, but should take in all the to ring
the bell.—G. E. B.

Battery for Coil.—A. R. (Fulham).—Either the
Bunsen battery described and illustrated at pages ' -
3—22 and 42, VoL 1., or the bichromate battery
descrihﬂ? at pa.ie 442, VEL }j' will hﬂtfﬂlﬂlﬂ most
guitable for working a coil. se one, two, Or more 2 4
cells until the full powers of the coil have béen
developed.—G. E. B. e

Patenting Instruments of Warfare.—R. B.
(Highbury).—Under the 26 and 27 Viet., the Crown |
had the power of using any patented invention om "%
payment to the inventor of a compensation, te be -

fixed by agreement, or, failing that, by valuation; = |
u;:m nlfins'gfing that the invention should bam &
R
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gseceret, if such a course were considered
for the public service; more recent
however, would seem to have somew
lhi} p_uwgrﬂ ﬂlil.:.]'llﬁ Urnwnmintt]];m
colonies have their own patent laws, b
has to be sought in them separately. "
Brazing Lathe Head.—H. N. C. w )
wuud].—lftirpnﬂaﬂ ihli]t.u islt.:ljt':'.kIt cast iron A
means o ra , but as to a g
that is out of t]l':gque.ntiun ﬁMI
lathe head. 1f I were going to mend it

drill and tap a stout plate on each side, a
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it on with r:nuntersLnk«hEndbd screws ; this will be
far stronger.—It. AL

Home-made Camera.—Focus.—(1) The circular
front is better rebated ; the rebate is convenientl
made by makingthe front of two thicknesses of woad,
the circular opening in one being a little less than
that in the other, thus together making a rebate.
(2) Yes, }in. rebate is sutlicient,. Velvet or cloth is
rood. (3) Hinge the focussing screen. (i) Strong,
elose-textured buckram is preferable to leather for
hinge to dark slide ; use glue to fix. (5) Refer to
previons number of WoRK, in which will be found
drawings and the information desired both as to
swing back and reversing frame. (6) Brass fittings
can be had of H. Park, 1, Orchard Buildings, Acton
Street, Kingsland Road, London, N.—D.

Steel Points, ete.—C. E. S. (Kingsland).—I
think that this querist has very little idea of the
wonderful mechanism of the perfected phunogmph
if he thinks that he has got sullicient details to
enible him tomake one from a lecture view, which
lusted a few minutes as he says. 1 am just a trifle
curious to know what details he has gﬂt‘ for those
which he has not got and asks me to uup%r secm to
me the most important; in fact, they are the embodi-
ment of the whole thing. 1 have promised to give
an article on the phonograph, and it is in the
Editor’s hands awaiting space and other necessaries
ublished, but I hope that you and
others interested in this subject are not expecting
the instrument described to be anythi like
Edisons instrument; let me anﬁ' here, and once
for all, that it is very much unlike the perfected
I;Imnugmph. It bears somewhat the same resem-

lance to that instrnment, as the single needle
telegraph bears to Sir W. Thomson's siphon re-
corder, I am not possessed of all the details of
this wonderful machine, and cannot therefore su
ply them to the guerist, I have a copy of the
specitication by me and could easily copy from
that, but I do not feel at liberty to do so, it savours
so much of the !Jhl;{iﬂl‘iﬂt. T'he number of the speci-
tication is 16,212, and its price is 11d., to be had from
the I'atent Otlice, Cursitor Street, Chancery Lane.
I may say, however, that the points are not of steel,
but of sapphire. The shape of the reproducing
point is round, perfectly smooth, and polished.
I'he recording point is cup-shaped and has a very
keen edge. The diaphragms are variously de-
scribed as being of glass, mica, thin sheet metal,
cold-beaters’ sKin, ete. 1 hope C. E. 8. will not
think me ungracious if I have not satisfied him in
this answer, He must remember that the perfected
phonograph is a very much patented article, that itis
not yet on sale in this country, and that its interests
are jealously watehed by those whose business it is
to do so, [ would strongly advise you to wait until
the Editor can publish the above-
mentioned article before you begin to
make a phonograph.—\V, D.

Map and Plan Drawing.—Borcrr.
—With our Editor's permission I shall
be glad to give yon detailed intor-
mation on the constrnetion of a plane
table and other instruments for nse
in plotting to scale land surverys,
alluded to in the * Popular Educator,”

before it can be

lenses to be used. Opposite, and at the other end

of the bar, is a small upright strip of metal, with |

a hole through it to form an eye-piece. This ap-
pfa.rn.t-ua is fixed centrally on the top of the back
0
the eye to the opening. The amount of subject
included by the frame will be found on the plate.
The sliding bar must, of course, be marked by
actual cum?a.risun with the image on the focussing
glass, This arrangement is generally called a
view matter when used, and the hand unattached
to the camera. Two small studs fixed on the upper

- pregnated with it an

the camera, and the subject examined by placing |

part of the front of the camera and one stud in |

the centre of the back are sometimes found useful
for the same purpose., The eye being placed against

the central back stud, a good idea may be gained |

of the amount of subject that will fall on the plate—

View Finder.

or rather the position of it. The view finder proper
is neither more nor less than a small camera fixed
on the top or side of the larger one, being used with
a lens of fixed focus, giving a small image ap-
meimuta in proportion to the image on the
ocussing screen. In detective cameras, these
small finders are inside the case. Their construc-
tion is very simple: a small box with a lens L
fixed at one end projects the image on to a small
mirror M, which again reflects it on to a piece
of ground glass @, the contrivance being shielded
by a small hood H ; ur the image can be seen direct
in the mirror withont the intervention of the ground
Flnas. The advantage of the ground glass is that
t permits the image to be seen more inverted.—D,

Dulcimer Tuning.—Iaco.—There are several
ways of tuning the dulcimer with twenty-five sets
of strings (38 notes), but the most useful (at least,
I have found it so) is that shown in the accompany-
ing diagram. You will observe that several of the
notes are duplicate, and in rapid passages these
duplicates are very useful, as by their means long
Jumps from one part of the instrument to another
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but sach a paper would far exceed the

space in ** Shop."—J. W, H.

1

you must remember, is almost
ime: unlike apring walter
\ also a :
gas (carbonic anhydrate), which llj:ag itg tmm
E?rnsmnt.ly in n’.i-:!:t Ei:r"t:‘m: i.e., ventilates it hxo:i'u‘w '
etfervescence, MERSET orce 4
the bottom of his tank aver;;idﬂjf T it
%lg.ggeﬁher.t !u}g tllet"lh midrit&lteu twice
1nk, get rid of the culty. Ano I
pump or a large syringe shg;l:ld be :ﬁﬂﬁm :
1f the outlet tubing be let down quite to the bottom,
Water, like foul air, requires ventilating, If R,
plun does not succeed, or succeeds only partiallg 3
write again, and very explicitly tell how you cullau;. -
the water, and of what material your tank is con.
structed, how and what with it is lined, and the
material, etc., of your pump. Charcoal, I think,
would scarce ty deodorise it, as you could not im-
merse it ; or if you did, it would require to be su
plied with oxygen or air to act fully. I should g

Er:fg;{grf{ of WoRK will, no doubt, be iﬁmﬁd{hj 4

Sticking Iron to Wood, ete.—H, S. M. (Bir
mingham) writes to ask for an effective receipt for

glad if this succeeds to hear again, as

sticking iron to wood, but does not explain if he
wants to stick a ton of metal to a wooden bed or
merely wants to fasten a light thin ‘bit of iron to

wood—he does not even say what wood | If there
18 no great stress, iron, or metal of any kind, may be
stuck on to wood by using shellac, the metal
warmed and pressed on until oool, but the surfaces
should be as true asa glue joint, and the air well
pressed out. It is really, however, only a questi
of atmospheric pressure, and such a joint
be relied upon. If any stress or strain is likely to
be brought to bear upon it, it would be far be ;
to fix the iron to the wood with screws. Your
second question (which by our rules ought to have
been on a separate sheet of Eﬂfﬂ as to moulds for
vulcanised rubber made of lead and half g
I should say yes, as sulphur melts at 114°, lead
at 33+, and zine at 500° FnEr., although I never i
EI hri {r_:xﬁurmwnt: there seems sufficient margin.—"
Lead Mining,—Rock FErRrY.—Lead isgen i
oblained from * galena” (Pb.S.), sulphide of lead.
There are several methods of extraction from the
ore ; the most general is by roasting the ore, when s
part is transformed into gulphate of lead, whilst &
second part forms oxide of lead and sulpburous
anhydride, and a third remains unattacked. When
the process has becn carried far enough, the ingress
of air is smsumd. and a much greater heat is l]:lpli&d-i;.;_.
until the sulphate and oxide re-act on the third por
tion :d.e., the Eulrhide disengaging, sulphurous nnhg
dride and metallic lead remain. The lead may
got by roasting, and thus converting
the whole of the sulphide—i.e., theora
—into the oxide, and then reducing the
oxide with charcoal; or y O
heating the ore with iron, which ab- <
sorbs the whole ‘of the sulphur and °
liberates lead more or less pure. Sheet’
lead consists of the me rulledh'nm!‘g
the ingots into sheets at the nrd.inl.l*:_',t_;&
SEIIwEtﬁtuIE, as it is very ductile— "=
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Post Office Adhesive.—J. P. 0. M.

Tubing for Pencil Cases,—W.L.C. j

4%

(Milford Morpcth) asks for a receipt

i
i

for making the adhesive matter used

Aberdeen).—1 cannot glean from W,
C.’s letter the purpose for which he iﬁ

by the 'ost Oflice. It is only burnt

starch, 7.e., dextrine dissolved in waler

(see 1) A's answer to E. M. (Ashton,

No. 19, page 780), which evidently

J. P. O, M. has not read. In the same
letter the writer asks for a composition
harder than plaster of Paris with the
appearance of ivory. I suppose he
means 4 very common imitation of :
ivory which is produced by saturating plaster of
Paris casts with linseed oil, and then ﬁ:tung them
thoroughly harden for a couple of weeks when
they may be surface polished with a , hard
brush, care being used not to damage them by
violent brushing. Another plan_is to take a soft,
broad, camel-hair brush or a piece of soft spon
and cover the surface of the plaster cast Wiflel
solution of silicate of soda or silicate of potash
(water glass), which chinges the pure white of
the plaster to an ivory colour and tfriaa instantly,
being very careful not to go twice over the
same part until it is (\;ﬁm dry or you will getit
lumpy. Try on something first that is of little
vilue, and when yon have got the knack you can
rocecd to work on the arl.ﬁ:la you have in view.
Ihe plaster must be quite dry, not fresh from the
monld—at least three ulya should elapse ; when its
suction is perfect it will absorb the silicate with
avidity to some depth, and it will be found to be
case-hardened by this means and quite impervious
to damp. This is far better than painting casts or
busts if properly done. The linseed o process,
thongh much longer, is much easier to a tyro. In
future write each query separately.—J. W. H.

I

£ ——C&—4G wants the tubing. Write to Mr.

e —Fi—I—B 5 CharlesWhitfield, Factor, 19, Charlotte
. - d Street, Eirming']mm. stating your

(——T—A—6) wants, mentioning WORK. 1t is

S — ——— almost a certainty that he will be able

produced (in brackets).

are avoided, and such passages may be played with
greater ease and smoothness. The pitch of the in-
strument would be D, and the letters in brackets
show the actual sounds as they would be produced
on a piano, while the other letters show the notes
of the dulcimer scale.—R. F.

Gold and Silver Solders.—H. H. WV, (Pimlico).
—These solders, as well as gold and silver in wire
or sheet, can be bought in small quantities from
refiners, of whom there are plenty in Soho and
Clerkenwell ; or from jewellers' material shops,
which are very numerous about Clerkenwell IRoad,
Jerusalem Passage, or Clerkenwell Green. There
are two in Poland Street, Oxford Street, Calipe,
Dettmar & Co., and'Plucknett & Co. ; these are the
nearest to the address E:u give, and at nearly all of
them you will be able to obtain a variety of brooch
tongues and other fitti If one firm has not got
what you desire, then another. do not sup-
poseany of them keepall kinds. Yourquery asto cost
and the way in which gold and silverare sold admits
of but a answer. First, the weight used is
troy weight. Secondly, the intrinsic value of each
gallty varies ; but that you will be able to judge
zoltT what follows ; silvérsolderabout 3d. per dwt. :

[(Questions upon divergent subjects are answered ards :
soparate spcolalists,  Hence ® DOCOIRY. of wﬂﬂﬁ‘{* oF wire, oat. b Size, woula be &bout Elgldi:;? ons
cach one on scparate sheets of paper.—ED.] T8 ot., about 729, e intermediate qualities, 12 ct.. .
View Finder.—P. F. W. (Dover). — The most | 15 ct., etc., will be charged at a proportionate rate
;fl;l:‘llﬂlﬂ ?Fntfil'l!gﬂgl Iaa a.! vﬁawt' finder i8 & small | Der 0z.—H. 8. G. -
cclangular frame made of sheet metal and black Rain-Water Tank.— SOMERSET. — From
the niln-mng being of the same proportionate ?idi: description your tank seems to be constantly dya.‘:-‘fcr
]“Elriltlii ons hEEr the plates to be used, i§ is fixed on |'and the cause of the water going bad and smelling
a sliding bar;marked with the foci of the different | foulis duepartlytothe absence of light. Rain-water,
T b WOk Mg Repint Peoject () 2013 Toolsforvoskingood com

Diagram showing Scale of D Dulcimer with 38 Notes, with actual sounds

to give you the information and prices
of the various tubings you require.— |

J. W. H. %

Screw Cutting.—E. C. (Brierlen -

Hill). — You w for the change

wheels to cut a thread of 7% gﬂ'ﬂh with &
lead screw of 2 threads. Putting 2 for the nu= -
merator, and 73 for the denoniinator, you geb i

the ratio % ; multiplying by four, we have 55: that :'I

is, tecth of wheel on mandrel are to_number of o
teeth of wheel on screw as 8 is to 29. You will re- &

nire a wheel of 29 teeth, or of twice =, or mm
times or four times 29: that is, because 29 is a prime &
number, it cannot be divided by any other number %

8 40 _ 40x20 _40x20
9 29x5 20x5x20 29x100

that is, put 40 on mandrel to drive 29 on ’Pﬂrw""'_;
diate along with a 20 to drive 100 on screw

can of course double or treble the 20 and
vided only you treat them both alike, Yui o :
course, have read the article on page 438, Vol 1L,
understand that it is the between Ln8
n}::mheri-a of teu}:h that mrﬂun 3
themselves, as of co a man

a 40 on the screw would produce the same
an 80 on mandrel driving 80 on screw, etc. 503

A Bo
speed ratio being g, the number of i&ﬂl 5

driving wheels mu]u?]iad her must DEAZ -
the number of teeth in the driven W v
plied together thalgmpurﬂnn of 8to 2. AL
of a 29 wheel of 12 pitch (=} in, full) GOS8
R. Lloyd & Co., Steelhonse Lane, BiE
only sixpence ; and you can, of
ourself, Messrs, Crosby
8 Ludgate Hill, London. **
Handbook ” is now 2s.—F. A.
- . -

] '.
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—G. T. (Oswestry).—If the surface got
hfpggiﬂg%‘uinﬁﬂg is not sufticiently sinooth and
brilliant you may paper it down and then finish in
the ordinary way with Irench polish. As you say
.on are well up in polishing, I need not go into
ﬁemﬂs. Instead of using enamel paint you will
find the following very suitable for the kind of
work you describe. Mix some of the colour re-
pired with polish. Coat the wood witl it and
Enish as before. Have you tried the Foochow
enamel paint? It gives excellent results, and I
much prefer it to the one you name. It dries hard
in a very few minutes.—D. A.

Glass Blowing.— H. H. (Battersea, S.77.).—You
can get proper burners and blowpipes of Messrs.
Townson & Mercer, 59, Bishopsgate Street Within,
E.C., and also anything else you may require for
glass blowing ; ;ire-t. one of their catalogues (3s.), it is
one of the best I have ever seen.— W, E. D., JUN.

Portable Bath.—A. H. B. (Birmingham).—The
water for the portable bath you inquire about is
usually heated by means of an oil lamp ; these can
be had specially constructed for the purpose,
. although an ordinary oil stove would doubtless
~ answer ruulrnfurpnse. I am rather at a loss asto
- what you infer from your second question: of

‘course it is a vapour bath, I shall be pleased to
. give you any further particulars if you should re-
- qtlifﬂ thﬁm.—T- Wa "

Papier-Maché.—S. T. (Newcastle).—No special
paper is necessary. Any porous paper of medium
~ thickness will sutfice. The quantity and cost must
- depend on circumstances, we cannot give an opinion
on them. The cost, however, will probably be very
gmall,—S. W.

Work on Lithography.—G. W. R., JUN. (Cam-
berwell).—The book best suited to you, so far as I
can judge from your letter, is * Richmond’s Gram-
mar of Lithography ” (Wyman's Technical Series),
gs., 65, Chancery Lane., If G. W. R. can draw in
pen and ink on ordinary paper, all he has to do is to
obtain from any dealer a sheet of writing transfer
paper and a stick of litho ink. The ink should be
rubbed in a saucer—dry first (in cold weather warm
the saucerslightly until about as warm as the body)—
and then rub with the fingers and a little clean
water until quite smooth and thin enough to run
freely through the Een: then pour off into a small
bottle, Fresh ink should be made every day; even
if corked it does not go down so sharp to the stone
as fresh made ink. Take a gerfectly clean new pen
(never one that has been used with ordinary writing-
ink) and proceed to draw very lightly upon the
paper, avoiding going twice over a line, as, when
the composition is soft, it rubs up, mixes with the
ink, and makes a very rotten line. Let every line
dry first before either going over it azain or crossing
IL with other lines. All solids should be painted in
with a fine sable brush ; indeed, much better work
is done by using very fine brushes instead of pens.
Litho writers use fine quill pens made by them-
selves to their own nicety, and steel pens which
they cut out of sheet pen’steel with fine scissors;
but no verbal deacriﬁ:tmn would be of any use to
G. W. R., he would ave to be repeatedly shown,
and to spend much time in daily practice: nor
could he use such pens in the ordinary way, as they
are only Igust kept in the merest contact with the
Paper. If any mistakes are made, never scratch
out with a knife or you remove the composition ;
-stead, paint over the lines rather thickly with
ordinary gamboge and water or gum and water,
ﬁ?ﬁl when ﬂ,.I'Pj' make your correction over it with

0 ink. To drawlupon stone there are two
%]?hﬂﬂﬂ: 1st, Line work or *stipple” work: and
Pre chalk work., The former is done on a polished
o ne, the latter upon a grained stone; in both the
o done the reverse way it is intended to be
o ed, that is, as it appears when opposite &
1= ror, when ‘it will print right way about. Litho
most S her thicker than for paper work, is used
bat Li With brushes for line, and pens for stippling,

chnical showing how would certain y be

NECessary to ensure suc : -
Considerable practicejl—?fs‘? [EEH.”:l Soeciiue and

Printing Ink for Co
Pying Pad.—R. W. B.
(Poplay),— can scarcely say what you require, as

;gﬁ. ﬂ?}rnqt éxplain sufficiently the ‘purpose of the -

g - printers’ ink will not do, you want
h",;%ﬁ;”}““f K; you can readily obtain a small
of most | that or violet indiarubber stamping ink
& few pEﬂ-I'Ee Stationers—the pads are also sold for
lish; Dnﬂa. Second question : write to the Pub-
ture "gM cpartment, as to the ** World of Adven-
Eﬂuéaga,eﬁsfjﬂl_ gusseuH& Co., Limited, La Belle
Drawing for Womre.
uerv 3 JYORK.—"“MIEUX QUE GA.”—Your
?mp '3 very kindly meant, but, thanks to photo-
they can | d your drawings full size,
colimng gipaot ouced exactly to scale to suit our
to be Eﬂmﬂu?:& on to the wood upon which they are
Pondents to ot M that is necessary is for corres.
read, to ane mﬂ-litﬂ clear drawings that any one can
What the sogle 1 eY prefer, provided they state
e rawings best suited for our
aper

eat i
pleagmﬁsj:f“-‘-l - D. (Manchester).—I have much
Og You instructions and sketches
€8, to be made in zine. : viz., cir-
e: it Bimplr- nu?lgatgii%m” ﬁ?l%. iB
Tequired with, 80 by 14 ip, diameter  auyibire
With plain topand bottom, H.nlti a{.] ﬁ E%Furl;;tlﬂzg

S#or.
door. To make it, take a picce of No. 11 zine, 41 in.
by .E;i In. ; in the uuthc_ll;.: ol it cut a rectangular open-
mg 20 in. by 12 in, (IMig. 4) ; fold these edges over, and

knock down so as to present a smooth edge, so as
nok to scratch the hands when putting in or taking
out things; noteh the corners and fold the edges
turn round and seam together, or if not possessed
of the appliances for seuming, soldering will do as
well. Next throw off an edge, top and bottom, eut
two circles of zine, % in. larger all round than the
edge, turn up an edge, and fit one on the top and
one on the bottom, and pane them down ; solder
at A, 6 in. from the bottom, three brackets for a
shelf and the same at 8, 10 in. from A this gives
three compartments: two narrow ones for cheese,
p‘uiiter, ete., and the centre one for meat or oultry.
Lo 'make the door, cut a piece of perforated zine
1V 1n, by 10 in., cut two pieces of plain zine 13 in, by
2 in., and two pieces 22 in, by 2in. : in one of the long
pieces cut two notches 14 in, by § in, (Fig. 6); solder
these four pieces together to form a frame, and
solder the perforated &:iena on to it, dotch the four
corners as per dotted lines (Fig. 5) and wire all
round ; after wiring, the hinges are formed by
slipping pieces of zinc through the spaces left by
the notches and bending and hammering them
together; the door can now be bent to the shape of
the safe and a piece of plain zinc soldered where
the lock is to come, a keyhole cut in it, and a small
brass lock soldered on so that it will lock under the

Meat Safes.
—Triangular ditto. Fig. 3.—Square ditto.
Fig. «4—Plan of Circular Body. Fig.5.—
Detail of Door Hinge. Fig.6.—Plan of Top

Fig. 2,

Fig, 1.—Circular Meat Safe.

of Square Safe.
edge of the safe. The door can then be soldered on
by -hinges, and the safe is complete. If wanted

to hang, a strengthening piece must be soldered in
the centre of the top and a hook affixed. If more

- air is desired than is admitted by the door, a piece of

perforated zinc could be put in the back. With res-
pect to the triangular one, it is obvious that it can be
made on similar lin~s, so no details are necessary.
The square one is rather more difficult to make. It
consists of a framework of angle zinc of any size
required ; the best shape is the form of a cube, plain
flat bottom, plain sloping top, and the sides and
door of perforated zinc or wire gauge ; 18 in. square
and 18 in. high, before the top is put on, is a good
size. The frame should be of stout zinc (No. 12).
The bottom and top pieces, eight in number, will be
cut 184 in. by 1} in., and a notch cut in them % in. by
1 in. The % in. lap is for soldering the frame
together ; before soldering, the edge can be folded
at a right angle for the bottom and top. This is
better &m.n throwing off the edge after the frames
are soldered, as that puts them out of shape. Make
the four angle pieces for the uprights by cutting
them 2. in. wide and bending in the centre; this
ought to be done in a folding machine; by any other
method the pieces will get more or less bow-
shaped. If no machine is available, the next best
way is to put them between a pair of clams of suffi-
cient length, squeeze the clams' in -the vice, and
knock over with a mallet., These pieces have then
to be soldered upright in the bottom frame and also
to the top frame ; the eight sides of perforated zino
can be soldered in and the bottom put on. The
top is next; cut four pieces, give a lap of %in.,
and solder together; if it is wanted to hﬂ.ngﬂ"u . &
hook must be affixed to a strong piece of stu at
will form the top for the 4 in, hole at the top of the
safe. The top is put on the same as a bottle top:
viz., a flange thrown off and then an edge turned
on that, the hndlvl gprung in, and the top Run ed down,
after which it should be strongly tacked with solder
at the corners and middles. J}our brackets must be
soldered on the inside half-way up for the shelf; the
details of the door will be similar to the others
already described; four little angle feet or four
brass obs soldered to the bottom for feet will
complete it. Perforated zinc can be got at any
good ironmonger’s at from 4d. to 5d. per square foot.

Restoring Discoloured Boot Tops.—E. C. B.
—(Leytonstone).—I am not acquainted with any
approved method of restoring to their originai
whiteness the tops of grooms’ boots which have

1 mitted br our correspondent, a 3 in.

turned brown. For merely cleaningand preserving
a good colour, washing with new milk and soft
soap is recommended. Pipe-elay would doubtless
have some eifect in removing discoloration, but
hardly to the extent desired. One of the most
posverful bleaching agents is chlorine ; possibly
this, applied in its common and cheap form of
chloride of lime, might remove the objectionable
colour; but I cannot say certainly what its etfect
on the leather might be.—M., M.

Fixing Upright Memorial Stones on Bases.
—MARBLE JOINT.—In fixing memorial stones there
is choice of ways.. Perhaps the best is to **shoulder ™
the bottom of the upright stone—that is, to cut it to
A tenon gome 2 in, Inng"[tlenving a shoulder, as in
the annexed section. the upright
stone 18, as in one of the cases sub-

slab, the stone should be cut away all
round to a depth of 4 in. The hole
cut in the base to recelve this tenon
must be about § inch L:T“ each way
thun the tenon itself, and } in. deeper
(to allow for the settling of cement

The hole is wetted and half filled wi

best Portland cement, mixed to the
consistency of cream, and into this

The overflow of cement shounld be cleaned off as
soon as possible. To save the trouble of shoulder-
ing, the mortise hole is sometimes cut large enough
to receive the whole width of the slab : but this is a
less workmanlike method, since the shoulder
covers and hides the: ages of the hole. The
second way is by dow . ¥ we are fixing the
3 in. slab: take slips of slate, say, 3 in. by 1 in., and
4 in. long, let them for half their h into the
bottomiof the slab, and there cement themw. Corres-
ponding holes are then made in the base to receive
them ; cement is put in, and the upright is lowered
on the base as before. In all cases care must be
taken to make the holes large enough to allow for
the cement. In the instance adduced ;EMAH.BLE
JOINT of a cress with stem 6 in. 4] 1
is to be preferred ; but if the ]enﬁlﬁthe Btem
not allow of the loss of 2 in. for tenon, it should be
%ﬁwallﬁd with tﬁlﬂg 24 ? “E;‘ﬁ” and 6 in. long.

'he above me app ¥ to fixing memo-
rials of marble or ef stnne.-—ffi. M.

Cartridge Ejector.—-MacHINE Gux.—Of the
mmany contrivances for ejectors of empty cartridze
cases, all effective, it is to tell you which is
best suited for your purpose. One of the latest
patented is excellent, as it is made to serve as a
support for the next cartridge to be used. It would
be rather difficult to illustrate the action without a
long technical description. The number of the

atent is 7,015; date of I‘{:hentf«a‘:t:rt.. 1889 ; inventors,
Ldward Smith Higgins, 6, Thorburn Square, South-
wark £M£ Road, E“_I';I‘hﬁr- _There are thirty-four
separa awings with this specification; price
1s, 10d.—J. C. K.

Glass Lamps.—JUBY MACRAE.—An amatenr

would find it exceedinﬁly difficult to manufaciure
coloured glass lamps, and the expense would greatly
€xceed what they could be bought for : I could not

advise you to attempt it.—W. E. D., JUx.

Bookbinding.— A. W. S. (Wheatleyh —I am
afraid you have spoiled the cover of your Family
Bible, and the best remedy for it would be to have
it re-covered. I fancy you have used the whiie of
egg in its thick clammy state without beating it up
50 as to make it thin. Two coats of the above
would spoil any leather cover, and you have made
the spoliation complete by using the paper varnish.
I have already indicated the best remedy, but von
may want to t:ﬁ.sumathjng yourself to improve the
old cover. Waell, try» it ¥ over with
methylated spirit until not a trace of varnish is left :
afterwards wash with water in which a little flour
paste has been mixed. If this hasbeen done aright,
the natural surface of the leather should show and
have a clean appearance. If it is now coated with
glaire, that is, the white of an beaten to a thick
white froth and allowed to settle, and allowed to
dry, it may be all right; a coat of thin shellac
varnish might also improve it after the above
operations have been completed. Shellac varnish
is simply shellac dissolved in spirits of wine, and is
the varnish used by bookbinders. Great care will
be necessary in the above operations, as the gold on
the cover, if any, is liable to be washed out.—G. C.

Transfers for China.—CarBoN. — If you are
referring to the ordinary picture transfers which
are used by wetting them on the back, you showd
have no difficulty in getting them in Birmingham.
Try the artists’ colourmen.—D. D.

Drap Book for Upholsterers.—J. M. B.
(London, W.).—Several books on the suhbj

ject have
been published, but I do not know of any whiech
would assist you unless you are already proficient
at the work. If you and wish to improve your-
self, get into some first-class upholsterer's. Cutting
is more an art than a mechanical following of rules.
It you want books on the subject, call in at Bats-
ford’s, High Holborn, and see what he has; but as
thet n e BbrLes Do el e o

I | a useum or
the British Museum.—D. D.

Gutta Percha for Barbetine Work —
PHILIPPA.—The required material can doubtless
be obtained at any of the followin laces :—In
London : Gutta Percha Co., Wharg ad, City
Road, N.; Messrs. Anderson, Abbot, & Anderson,
37, Queen Victoria Street, E.C.: J. Smith & Co.,
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87, Blackman Street, S.E. ; J. Winter & 1, Park-
side, Knightsbridge, S.W.; or, In _
(wholesale), Birmingham Indiarubber mﬁ#&
New Street: Messrs. Binney & Son. Broad
Mill : (retail) T. F. Pedley, 63, Bull Ring; or, T. F,
Pett, 3, Bull Ring.—S. W. .
Hot Sand Shading for Inlay.—W. B. (Gias-
ﬁmri.—Tn shade pieces of veneer for inhy‘inzﬁh:!
ot sand, all that is necessary, beyond skill, is a
shallow pan filled with sand. This is then heated
over a fire or stove sufliciently to brown a piece of

veneer. The veneer is inserted edgeways, and
gradalions of shade are got by careful m ment.
The wood must not be burnt or charred. with

a few pieces of waste wood till you get into the .

way of shading evenly.—D. D.

Locomotive Book.—C. G. W. (Jubbelpore,
India). — The following book should suit you,
Foper's ** Handbook of the Locomotive,” 12s. 6d.,
Triibner & Co., Ludgate Hill, London, E.C,

Fern Case.—GLESCA YOKEL—A design for a
Wardian case, with illustrated instructions, is in the
hands of the Kditor, and will appear in due course.
The amateur is just the man to be most likely to
proceed with a new design, and succeed too; hence
the desirability of complete instructions. Our
worthy Editor knows nothing of racial distinetion
between his correspondents, and all share alike.—
C. M. W.

Aquariam.—AQUARIUM.—In No. 31, Vol. I, of
Worg, vou will gather a general idea of how to
make rockwork for the aguarium, which CcAan
adapt to the measnrements you require. A ignis
bardly needed, especially as you have a clear idea
of what yon want; and by following the directions
given you cannot fail in producing a pleasing
result.—C. M. W.

Agquarinm.—A. L. H. {Lira]ﬁol}.—Sea No.
Vol. L., of WoORK, foraquarium. Use what part
best snit your purpose. I do not recommmend the
use of wood.—C. M. W.

Cement for Tank.—J. K. (Oldham).—Presum-
ing you want to cover the inside of a wooden tank,
to make it waterproof, you can paint it over with
two or more coats of cement consisting of one
of gutta percha to two parts of pitch, melted by a
gentle heat in sufficient turpentine to make it
enough to be i‘ﬂSi of application ; put it on hot, and
increase the thickness of the final coat. In tender-
ing you this advice, permit me to add that wood-
work is not at all suitable for self-acting fountain.
Why not use zine, which is easily worked? Fret-
“’er(\?t‘iﬂiﬂ'ui’- get a fair share of the space of WoORE.
—. M. WY

Solid Glossy Black from Stone. — STONE
HOGGER.—Are you perfectly sure that the speci-
men you allude to was not printed from type or
block? It is much easier to get a full solid colour,
black or otherwise, by surface printing than from
stone, as the moisture interferes with solidity, and
the coat of ecolour is much thinner in the latter case,
I think, however, if S. H. takes equal portions of
Japan gold size and best copal varnish and mixes
his ink (any colour he prefers) with this, instead of
ordinary litho. varnish, he will obtain a slight gloss.
But, as we all know, it is impossible to get a
brilliant gloss on a rough surface: therefore the
card or paper should first be rolled until the sar-
face itself is glossy. After printing, the weork
being thoroughly dry and h:ll'[})_ a final rolling will
still improve the gloss. For black, the addi of
about one-fifth bronze-blue ink enriches the colour,
and will assist to gloss it also.—J. W. H.

. Analysing Metals. — CavaNaLsT.—For learn-
Ing to analyse metals you should obtain Thorpe's
*Quantitative Chemical Analysis,” and Freseniug’s
- Quantitative Analysis.” Nos. 36 and 39, Vol L, of
WORK contained articles on *‘Iron and Steel:
its Analysis;” and an article on “ Brass: its
Analysis,” appeared in No. 75. The
some of the metals mentioned is attend ‘ll’ig
considerable difficulty, on account of the small
amount of impurities present. Refined lead, for
instance, frequently contains-as little as 0°10 per
cent. of impurities, made up of copper, iron, silver,
zinc, bismuth, antimony, ete.—CHEMICUS.

Dyeing.—CroQuLicoT.—I know of no Purlodhll
on d:reinl\{; There is the * Dyeing Textile
' g

Fabrics,” Hummel, price 3s.; and this can be
had by order of any bookseller, or free by post of

the publishers, Messrs. Cassell & Co., Lond
for 3s. 4d. ' e 5

Worgk Exhibition Competitive
T. H. 8. (Bradford).—As to competitive

for medal and certificates—Work Exhi
18%)-91 — intending competitors should write for
full Eartlcugm to the Secretary, Work Exhibition,
La Belle Sauvage, Ludgate Hill, E.C., en

| stamped envelope for reply, stating which com-

+ petition they are desirous of entering for.—J. W. H.

Machine, W
Lynn) writes:—*“In replyin o I}#‘.{

to W. W.
land) (see page 309, .
l:::ndnes not know of - ﬂ'gvﬂ" II-L R:‘:IIIII

machine

and dish-pie shapes: particulars on stating re-
guirements. I would advise W. N. tuwri%etu
him for one of his catalogues, and which also con-
tains particulars of other es—meat-cutters,

i and mixers,
ete. ete.”

Fretwork Frame.— W. B. (I¥Vigan) writes in
reply to A NoviCE (see page 191, Vol. IL), re
above :—* You will notice that on the top and
bottom of ﬂaaiﬁn there are small dotted lines
runn.lg through; these are where the pieces
marked M 001 to 10 for top, and D 001 to 10 for
bottom are put in—that is, it you desire to enlarge
the design in breadth, you would trace it and insert
the size of pieces, M and D, you wished at the
dotted lines. This is the purpose they are for, and
if you will measure the pieces marked M, and those
marked D, you will find that they correspond in
lengths, which is from 4 in. to 4 in. Of course you
| would also have to enlarge the overlays. I made
mine from the design, without enlarging, of walnut,
overlaid (the four side pieces) with white holly,
and it looks very well. I hope A NOVICE will now
understand.”

Drills.—W. J. B. (Sidbury) writes:—" In reply
to SPOKES anill #L S, P'l (see page {}lé]d hﬂ:tll:;m"
can su a drill, nearly as described, with six

Eﬂeﬂ sizes, for 35!;.“—[“‘, J. B. should ad-
vertise in our Sale and Exchange Column. ]

Ple-Making Machine. — F. H. (Streatham)
writes in reply to W. W. (Sunderiand) (sce page
309, Vol. IT.) -—*“1I presume what W. W, means
by & pie-making machine to be the tin hoops used
for making such pies as we see in the ham and
beef shops and retreshment bars. The tin hoops

first well
is put into them and pressed down to the

3

inside ; a rolled-ont piece of
n» and round the side with the fingers. The
is then put in, with the proper seasoning ;
piece W is then rolled out, and the
stam out with an empty tin hoop the
: the of the pie is then wetted with
water, the tops are put on and ornamented
fork or a fancy wheel ; they are now glazed
whisked ced on a tin, and sent
oven to be ed in the tin hoops. If W. \W.
to see the pies turned out by the gross,
would think they were made by a machine.

Bronzing.—F. S, (Exeter) writes in reply

mgaa page 324, Vol. IL.) :—* NEMO must say

steel bronze for brass work, if so I can

suppose him to be a brass worker, who

a bronze similar to gas chandeliers, etc.

are terms given by the trade to some of the

bronzes in use : black bronze, steel bronze, copper

fl bronze, ete. cy iron work is

and scratched, brushed with steel wire

and lacquered pale; it looks and wears

well. do any of the above well requires lathe
power to drive the scratch brushes.”

Bronzing.—F. S, (Exeter) writes in
reply to H. T. (Wolrverhampton) (see page 226, Vol
IL) :—**I understand H. T. gbﬂ a brass worker, who
wants to per brass bronze work. To do this in

%ﬂ- oned, but siinple way, clean the
brass tﬁs& and dip in aguafortis, and in
sawdust ; lie around the brass some fine iron
wire and immerse in the pickle, which is water
with some aquafortis mixed with it; this will turn

the brass work red wherever the iron wire touches
| “lyahmmm Wash offin dﬂ% water, and m

sa ; next process is to obtain some S i
brown and mix with
adding about a thimbl

2
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water thickness of cream,
eful of pickle to half a pint of
_ to dry, and brush well with a black-
lead brush ; if is required a darker shade, add
to the brown. If a brass wire
is comeatable, use it by all means.”

V.—BRIEF ACENOWLEDGMENTS.

Questions have been received from the foilowin
dents, and answers only awnit spacein Sgor, o pﬂllsihi:h :Eé""ﬁ
is . ¥. (Lescester, ; FRET CUTTER ; A. M.

=T.
[m (St. Albans); M. P. 5 (Kingstown); 8. P.
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“WORK” EXH

For Classification, Prize ‘ te.
No. 0.~ % #_ .'
IMPORTANT PRIZE COMPETITI .-':‘*-.-“t".'-'--
WITH THE ABOVE-NAMED EXHinrriox
The Publishers of WoRK have mu i'.:*r-

offering the following Prizes for Designs f
Medal and Certificate of Merit, to be awarde
Successful Exhibitors in the various Grouns
Classes as set forth in page 290 (No. 70) of &

Magazine :— ke
For Design for Medal. |

FIRSTPRIZE . . . . Two R
THIRD PRIZE . 2 Half-a-Guine

For Design for Certificate.

FirsT PrRIZE . . . . TwoGuineas. °
SECOND PRIZE +  a. s« One Guinea.

THIRD PRIZE . : « .« Half-a-Guinea.

If any Competitors wish to submit a Hﬂdﬂ

Clay, Plaster. Wax, etc., as a Design for Medal ig

Competitors should send in Drawings or Mode
not later than September 30, 189, addressed, carriay
(or postage) paid, to §

MEessgrs, CASSELL & COMPANY, LimITeD,

LA BELLE SAUVAGE, K -

Prize Co H;pgfftfm LUuDGATE H1I I. . j. i
Medal (or Certificate, as LoxponN, EC
the case may be.) B

A Motto must be affixed to each Drawing,
the name and address of the sender enclos e

sealed envelope bearing the same moiio, ¥
must be transmitted by post, under cover, fo
Editor of WoORK. y By
The Drawings sent in Competition will be
mitted to three competent ju » who will s
those that are considered most worthy of prizes
The Prize Drawings will become the prop
of Messrs. CassELL & COMPANY, Limiﬁ vho°
return all Designs made by 0]
tors to their respective owners carriage paid.
The Awards, with the names and address
the successful competitors, will be announce
WORK in due course.
For further particulars, all in

should apply to the Secretary, “ WORK ” Ex}
tion, CasseLr & CoMPANY, Limited, as

THE CARPENTERS' COMPANY AND “HNK
EDUCATION.

TrE Third Examination inaugurated
shipful Company of Carpenters has la
Thhls Em&n&inatiu& is of a very , char
the candidates having to present themselve
two evenings at Carpenters’ Hall for the w
work, and on the following day they are exal
in ctical work at the Company's workshe
their institute at Stratford, and on the four
they are orally examined by the commit
sisting of the Presidents of the 1te ¢
Architects, the Institute of Civil Engine
Architectural Association, the Institute of £
the Clerk of Works Association, Sir P. M
Sir I. C. Lawrence (Bart.), Profe X
Smith, and Professor Banister Fleteher |
go that any candidate the Compaz
ficate may certainly be considered as qual
the subjects in which he has passed. =
The examiners did not award a rold m
gave one silver and two bronze med jEi!_*' :
The following are the successit nd

1st Class Certificates.

%. i‘i"%s'r, Sﬂxﬁr Medal. =
. I. Eva~s, Bronze ,, [. DIXON.
I. DAVISON, BRyY. NT.

] =l e .
by the

W
B
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g F.
g -

, 2V .
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2nd Class Certificates.
J. INKPEN. . H. MasT
G. A. MITCHELL. « B UUTTE
L. DAvVIES. {llf A
is at La Belle &

] ==
-




Work—August 30, 1890.] A DVERTISEMENTS.

vigorating Beverage.

* Invaluable as a
Strengthening and In-
Indispensable for enriching Gravies,
preparing Soups, Entrées, &c. |

i
Sermt b

Pure, Palatable,
instantly prepared.

wILL KEEP ANY LENGTH OF TIME.
SOLD EVERYWHERE.

MANUFACTURER OF

HIGH-CLASS LATHES

FOR

SCREW-CUTTING & ORNAMENTAL TURNING

TREADLE MILLING MACHINES, HAND
: PLANING MACHINES, &c.
Inzleby Works, Brown Royd, Bradford.

ESTABLISHED 1858,

-
Tas

ACCURACY AND LIGHT RUNNING GU ARANTEED.

———— = —

Scoenth Thousand. FPiice 18. 3 post free, Is. 1d.

Working Men Co-operators: What they have
Done, and What they are Doing. By Arrtuur H.
DvkE AcrLAND and BDENJayIN JONES.

“ The co-operative movement is one of ureat social and economic importance, and
those who wish o learn what hold the principle has obtained over working men cannot
do better than consult the httle book prepared by Mr. Acland and Mr., Jones It
?tm--t, we ingzine, but prove a useful little manual for those for whom it is intended.”

ae 1imes,

CASSELL & COMPANY, Livrren, Ludyate I1ill, London. '

FRETWORK FOR AMATEURS OF
THE MOST PROFITABLE AND FASCIVATING OF ALL HOME PASTIMES.

: J H. SKINNER & Co. having Dissolved Partnership, are offering their Enormous Stoek, including 250,000

, ;’ﬂf

Eclips : Design, No. 102,

4 500 1s. Boolks oi Fretwork Patterns,

retail at less than 2d,, and many at 3d. and 4d. each also

AT o)

at 6d. cach. “Lhese Dooks,

FV N
T Y
3 (’)ﬁ N

WA

£375 in Value, will be

will receive a 26 6d, Dook.
An Allowance of 10 per Cent, in goods will be made on
to 10s., and 15 per Cent. on orders amonnting to zos. and upwards.

o F .5
. y

15, Hamdbook on Fretwork).
for 3s. 1. Outfits on Card, 1s. 6d. and 2s, gd., post [ree.
post free, 45. 3

Wail Bracket,
Price bd.

J- H- EKINNER & co-, W Department,

Kind!y mention this paper when ordering.

DEILICIOUS

TEMPERANGE DRINKS.

. ; ? toxicating Beer,
L

JOHN AARON,

Engineers’ Tool Merchant,
GAOL LANE, HALIFAX, YORKS.

- m——

Mason's Wine Es-
sences produce i a lew
m nutes a delicius Temper-
ance Wine or Cordlial, Ginger,

Latheg, Pillar and

Bench Drills. Urance, Raspberry, Black
Curranz, Lime [-ruit, etc.
SAWDBENCHES. nrnlé Tnl.blnnnnnnful

of Mason’'s cxtract ol
tdl Herbs makes one vallon cl
| splendia Beer, refreshing and
non=-imtoxicating.
| A Sample Bottle of
| either Essence or Ex-
| tract senton receipt of
g stamps, or a bottle of
each for 15 stamps.
AGENTS WANTED.

NEWBALL & MASON, Nottinghamn.

CASSELL'S CLASSIFIED CATALOGUE

will be sent on request post free to any address.
Cassert & Company Livmitep Lwdgate Hill, London.

SHAPING AND PLANING
MACHINES.

All Kinds of Tools,
( incks, &e.

SPECIALITIES IN AMATEURS'
LATHHS.

Catalogues free on application.
All inquiries have prompt attention.

Eoth Thousand, price In, » post free, 18, 3d,
CASSELL'S SBHILLING COOKERY. This new

and valuable work contains af A
lua mtains 16 apes, crown 8vo.
bownd in himp cloth, RTB T e r

Casseur & Comrany, Livinen, Ludgate Hill, L.ondon.
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BEAUTIFULLY COOL and SWEET SMOKING.

Sold only in 1oz Packets, and 2oz

which keep the Tobacco always in fine smoking condition.
Cigarettes can now be obtained

1,200 2s. 6d. Books of Fretwork Patterns, containing Twenty Sheets, 1gin. X 121in,, of new designs,

GIVEN AWAY.

Amateur customers ordering ss. worth of designs from Catalogue will be presented with one of the above 15 Pooks.

all mixed arders for Wood, small Tools, Saw Bla‘es, and Designs, amounting
NoTE.— This reduction does not apply to I're velle Machnes,

N.B.—A SPLENDID OPPORTUNITY FOR

Complete Frétwork Ouwtjit, comprising 12-inch Steel Frame, Forty-cight Saws, Awl, File, I¥ _
An Arehimedian Drill, with brass handle and Three Bits, will be SENT GRA T IS with each set, |
6 (t. 2nd quality assorted planed I'retwood, 1s. gd. ; post Iree, 2s. 6d. 12 ft. ditto, ditto, 35. 3

d.
NEW CATALOGURES of Machines, Designs, Wood, Tools, etc., with 65 Illustrations and full instrictions _ _
and Varnishing, price 4d., post free. A Specimen Sixpenny Fretwork Desien SENT GR ATIS zith each Cata ogue: also a list of Designs, Ont-

its, Toeol Chests, etc., at Greatly Reduced Prices to clear. N.B.—All orders must be accompanied by remittance.
Manufacturers of Fretwork Materials, .E.:“l Jb':!_‘

SMOKE

PLAYER'S NAVY GUT.

A<k at all Tobacco Sellers, Stores, &c., and take no other.

and 4oz, TINS,
Player's Navy Cut

of all leading 'obacconists, Stores, &e., in packets,
containing 12.

The Genuine bears the Trade Mark, CNOTTINGHAM CASTLE,”

on ercry Packet and Timn,

BOTH SEXES AND ALL AGES.

EASILY LEARNT.

FRETWORK

PATTERNS and 100,000 ft. of Solid and Three-Ply FRETWOOD, Vencers, &c. ; 1.000 Gross of FRETSAWS, besides

an immens- quantity of TOGLS, OU I'FITS, &c., as a special inducement to their customers to order at once.
each contaimng Twelve Large Sheets, beautifully lithographed, none o

( which would be sold

many of which would retail

Those ordering 1os. worth

BEGINNERS.

ns (with sufficient Planed § food and
Post free

our Desig

for Fret-cutting, Polishing,

APrLY--

DEREHAM, NORFOLK.

ESTABLISHIED 1851.

BIRHBEGE BAINIE.

gouthampton Buildings, Chancery Lane, London.

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

TWO per CENT. INTEREST on CURRENT
ACCOUN'TS calrulated on the minimum monthly balances,
when not drawn below Lo,

STOCKS, SHARES, aund ANNUITIES Purchased
and Sold.

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

session.  Apply at the Office ol the BIRKBECK FREEHOLD LLAND

SUCTETY, as above,

The DIRKBECK ALMANACK, with full particulars, post fres
on apphcation, FRANCIS RAVENSCROFT, Manager,

New AxD Exvarcep EviTion, price 18,
or in cloth, 1~ Gd,

Photography for Amateurs. A

Non-Technical Manual for the Use of AlL

iy I C. HerworTi.  With [iustrations.

CasseLl & Comeany, LivmiTen, Lndgate Hill, London ;
and a i Dockselers,




Cird, g
resperts the sarne a5 Ecipse Compiete Outfic ; by Fascel Post, 15 extra.  Better Oures free 213, up 5 |

arates does ot ﬂ-rt'm and s peewrned wmimfured within three days of |
ﬁ[;:ﬂu-t'n Catalogue of Photugraphic Ap-aratss, r;'_'::!:-u | AILMENTS, or any form of

N.B.—} JLVED PARTHNERSHIP we sre offering better Cameras, Se.-4s, Desis, &c., Local or General Delality, to
:t 90 per cent. to 50 per cent. discount to ciear. Send post card fir Sale [ix

OFITABLE HOME WORK, | | ELECTROPATHI

With Boore Broruezs’ Registered Mitre-Cutting

TOOL

C.BR

NEITHEF SCHEFATCH F SFUKT.

SAMFLE BOX €&°
OR-FOR 7 STAMPS

London Warehouse: 1 2<%k,

A WONDERFUL M

BEECHAM

Beecham's Pills
Beecham’'s Pills
Beecham's Pills
Beecham’'s Pills
Beecham's Pills

Beecham's Pills
Beecham’s Pills

Beecham’'s Pills

Beecham’s Pills
Beecham’s Pills

Beecham’'s Pills
Beecham’'s Pills
Beecham's Pills
Beecham’'s Pills

BOOTH BROTHERS, 1'

ANDAUER & COS

C'ESit5 PENS

NEY DISEASES, LADIEY

wezr his Patent

A

Machine, asy person, without previous instruction or prac- | | Thousands of V,:ﬁ

tice, can make 2 Picture Frame. This Machine is now largely Testimonials.

used in the Trade, nearly 6,000 having been sold.  Write %«}"

for lllustrated Circular to the Sole Makers— WRITE FOR o - b
\

MAKERS, DUBLIN,
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They Prevent arcpd Cure all

NEEVOUS AFFECTIONS,
and are invaluable in cases of

REHEUMATIEM,

rers shOULC Cal WiIlhOCL Cesay, ani &
spect tie Thowusands of Testimonials

i Casses o soCely.

CONSULTATION FREE « Caarye. jorisnzly
or by lettey, om all maiers relating Lo Flealln snd the
apfiication of Curcirve Elctrucety, Magzaze, arnd Zwelich
Mernanical Exercizes. [f you camn ot call, wwite for Desorip-

[ioe Famphle and Fricste Asvue Form

BIRMINCGHAM. IR

NE WGATE S7T.

A e " L

RE universally admitted to be worth a2 Guinea a Box for
A Bilious and Nervous Disorders, such as Wind and Pain in the Stomack,
Sick Headache, Giddiness, Fulness and Swelling after Meals, Dizziness and Drow-
siness, Cold Chills, Flushings of Heat, Loss of Appetite, Shortness of Breath,
Costiveness, Scurvy and Blotches on the Skin, Disturbed Sleep, Frightful Dreams,
and all Netvous and Trembling Sensations, &c. The first dose will give relief in
twenty minutes. Every sufferer is earnestly invited to try one Box of these Pills,
and will be acknowledged to be

WORTH A GUINEA A BOX.

For Females of all ages these Pills are invaluable, 2s 2 few doses of them carTy
off all humours, and bring about all that is required. No female should be without
them. There is no medicine to be found equal to Beecham’s Pills for removing any
obstruction or irregularity of the system. If taken according to the directions given
with each box, they will soon restore females of all ages to sound and robust health,
This bas been proved by thousands who have tried them, and found the benefits
which are ensured by their use.

For a Weak Stomach, Impaired Digestion, and zll Disorders of the Liver, they
act like magic, and a few doses will be found to work wonders on the most im-
portant organs in the buman machine, They strengthen the whole muscular system,
restore the long-lost complexion, bring back the keen edge of appetite, and arouse
into action the rosebud of health the whole physical energy of the human
frame. These are FACTs testified continually by members of all classes of society,
and one of the best guarantees 1o the Nervous and Debilitated is, BEECHAM'S
PIELS kave the largest Sale of any Patent Medicine in the World,

Beecham’s Magic Cough Pills.

As a Remedy for Coughs in general, Asthma, Bronchial Affections, Hoarseness,
Shortness of Ereath, Ti and Oppression of the Chest, Wheezing, &c., these
Vills stand unrivalled. They are the best ever offered to the public, and will

dily remove that sense of oppression and difficulty of breathing which nightly
deprive the patient of rest. Let any person give BEEECHAM'S COUGH PILLS a
trizl, and the most violent Cough will in a short time be removed.,

Preﬂum only, and sold Wholesale and Retail, by the Proprietor, THOMAS
BEECHAM, St, HeLENS, LANCASHIRE, in Boxes, 1s, 13d. and 2s. gd, each.

Sold by all Druggu? and Patent Medicine Dealers everywhere, N.B.—Full
Lirections are given witk eackh Box.

Note Address—THE MEDICAL BATTERY CO., Lid,

'52, 0XFORD ST., LONDON, W.

;- r ~f Hathlbope Place),
Y AU Communications trezted 25 STREICTLY FEIVATE & CONFIDENTIAL

EDICINE.

'S PILLS.

Beecham's Pills
Beecham's Pills
Beecham’s Pills
Beecham's Pills
Beecham’s Pills
Beecham’s Pills
Beecham's Pills
Beecham's Pills
Beecham’s Pills
Beecham’s Pills
Beecham’s Pills
Beecham’s Pills
Beecham’s Pills
Beecham's Pills
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