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The % in. drillis to be put through the
poppet cylinder, and the tyro will be
pretty tired of drilling before it is done.
When it is half thmugﬁq, the poppet should
be reversed, and the remainder %nred from
the other end. I'or the sake of those who
have not even a pillar drill to fall back
upon, I give in Fig. 6 a plan which I adopted
one time to bore a hole about this size with.
A pillar was bolted to the leg of the bench,
and a long arm pivoted to it with a strong
bolt. Another pillar at the other end pre-
vented the arm from swaying about, and
also supported a lever by means of which
the drill could be released. A weight
attached to the end of the arm supplied the
necessary pressure. My drill was made of
§ 1n. square steel, a foot long, and a flat bar
of 1ron, two feet long, with a square hole in
the centre and a handle at each end, served
to convey motion toit. Of course, the top of
the drill was coned to fit a centre in a piece of
iron screwed to the lower surface of the arm.
A brace could be used in this affair instead of
the handles. 1 do not recommend this in
preference to a better machine ; I just men-
tion it to show what can be done, and per-
haps 1t will be a useful hint to some readers
who might find the drilling an insurmount-
able difticulty. If the holes from both ends
meet pretty fairin the centre of the cylinder,
it will be a great matter ; but if they are out
to any considerable extent, a round file must
be used until thereis a through hole without
any violent projections. This must now be
cleared out to size with a reamer. A capital
reamer for the purpose can be made of a worn-
out tlat file, one inch wide. The teeth must
be ground off, and the edges backed off to
give a cutting edge, as seen at Fig. 7. The
point will enter the hole in the poppet for a
considerable distance, and act as a guide,
and a couple of semi-circular pieces of wood
should be employed to steady the tool. It
might be held in the vice vertically, and the
{mppet revolved, if necessary, with a short
ever passed through the space between base
and cylinder.

The reamer should be worked right
through, and the hole will then be found to be
very nearly, if not quite, parallel and smooth.
If we want to make a really good job of it,
we should grind it out. This is effected by
casting a cylinder of lead on a bar of iron,
and turning it parallel for six inches, and a
ticht fit for the hole ; then it should get
slightly bigeger —just a shade—and be
parallel for three or four more inches. ‘

The front part of the lead lap, as it is
called, acts as a guide, and the remainder
grinds out the hole as it passes in. This will
make a far truer and rounder hole than to
have the lap fit through at first, and then
to press the cylinder which is bein ground
as equally as possible all round. The grind-
ing 1s effected by smearing the lead with
emery and oil, which is frequently replen-
ished, and revolving it in the lathe. It is a
more rapid operation than would appear at
first sight. Of course, I need scarcely sa
that the smallest amount should be taken o
by this means—only enough to true and
smooth the hole.

I have thus been careful in describing the
drilling and clearing out of the hole in the
poppet, because it will be found, I think,
the hardest part of the work to the be-
ginner; and if he succeeds in producing a
perfectly smooth and parallel hole concentric
with the casting, he may hope to construct
a very good lathe. No pains should be
spared in thisor in ang other partof the work

F go as near as possible to absolute perfec-
ion,

I now turn to the fixed headstock, which

.is to have two % in. holes bored, one' at.
each ‘end, concentric with , the bosses.: |

These holes mugt be coned out to take the
mandrel. The best way to do this is, I
think, with a2 milling tool, which I repre-
sent in Fig. 8. Itis a tool made from a
piece of cast-steel, turned down to a long,
conical point, and having teeth cut in its
surface similar to those found in the common
rose-bit. A spindle passes through a hole
in its centre, and a pin prevents the tool
from turning on it. The spindle is fitted
to a brace or chuck, and, the tool being re-
volved slowly and pressed against the work,
produces a beautiful coned hole, the exact
counterpart of itself.

A loose cone at the other ‘end of the
spindle keeps the two holes exactly in the

same line, which is a matter of the utmost

im{,‘lortange. .

he dimensions of a suitable milling
arrangement would be as follows : Spindle,
five-eighths of an inch in diameter and a foot
long ; mill, largest diameter one inch, length
two inches; a quarter of an inch to be
parallel, and the remaining inch and three-

quarters tapering from an inch to three=

Huarters of an inch. The loose cone should
t the spindle nicely, and be of the same
taper as the cutting cone. -.Most beginners
would find a great difficulty in making a
satisfactory milling tool, and so I am
tempted to make an offer which is likely
to be useful to many of my readers. It is
to lend a mill to anyone of the subscribers to
Worxk who 1s following my instructions in
lathe making, for the purpose of coning out
a pair of holes, on condition that he pays
postage both ways, and deposits with me the
value of the t{mi as a guarantee for its safe

return and careful use. I am induced to.

make this offer solely through a,desire to
help beginners, and can in no way gain any-
thing by it.

When the holes are milled out, it would
be well to g]-live them a rub of a ,l%p coned
down to the proper angle; but I would
avoid emery here, as it is almost impossible
to get it out of the metal. The grit that is
found in the bottom of a grindstone trough,
or pounded whetstone, would be just the
thing. I ought to have mentioned that the
hole, when coned, should taper from an inch
at the biggest part, to thirteen-sixteenths at
the smallest, thus decreasing three-sixteenths
of an inch in an inch and a quarter full.

We have now the handstocks bored and
must prepare the mandrels. These are fre-
quently made of good wrought iron, but I
prefer steel, either Bessemer or cast. The

oppet mandrel is & plain cylinder six and a
Eaﬁf inches long, and an inch and a sixteenth
in diameter, the extra sixteenth being for
turning up. If it comes from the forge rough
it should have centres drilled at each end
and a cut taken off the entire surface. The
ends should be truly squared also. Then it
is to be mounted in a chuck and the end sup-
ported with a boring collar. In Fig. 9 I
show it in the dead centre lathe as being the
simplest. A block of wood 1s screwed
against the pulley, a hole having been made
in it to clear the centre. Then the lathe is
driven, and a hole turned out carefully with
a chisel in the centre of the block of wood.
The mandrel is driven into' this hole, and if
it fits tightly it will be amply sufficient to
carry it. The free end is supported by the
boring collar, which is & Iiilﬂﬁﬂ hmmi a
conical hole that the mandre will enter, but
not pass through. This plate 1s attached to
an angle iron, which is bolted to the lathe

| bed, .

The Work Magazine Reprint Project © 2012 tooquorwlo-rkingwood.com

‘While the mandrel is thus driven into the
lathe, ah"}}in. drill can be pressed against
its end with the back centre, and a hole
bored to the depth of about three-quarters
of an inch ; a smaller drill, one nine-sixteenths
of an inch in diameter, can then be substi-
tuted and the hole continued for about five
inches. The mandrel may then be reversed,
and a hole a quarter of an inch drilled at the

| other end for a distance of an inch and an

eighth. This hole must then, with a tool,
be coned until it 1s three-eightils of an inch
large at the outerend. This tapering would
be done best by means of a shde-rest, and
some would declare such assistance neces-

sary ; but I have often coned out holes by

hand.

Having completed the holes, the centre
may be prepared to fit the coned hole. Itis
of the best cast steel, and turned to fit the
hole,and afterwards ground intoit. The point
is then turned while the mandrel is sup-
ported as in Fig. 9. The point of the centre
should be coned to an angle of 55° which
is something smaller than that made by a
triangular file in a piece of thin iron. It is.
a good test for the coned hole if the centre
will run true after having been turned half
round from the position in which i1t was
finished ; but even if it is a shade out of
truth it would be well to be satisfied, as I
question whether the hole could be made
quite true without very good tools.

Having proceeded so far, the mandrel may
be placed between the lathe centres and the
outside turned to fit the cylinder, which
has been prepared for it. .If the centres
of the working lathe are too small for
the holes which have been made in the
mandrel, these latter may be plugged with
pieces of iron turned to fit. The centres
on which the plugs were themselves turned
afihniﬂd be used when turning the man-

rel.

It will not be to turn this mandrel
perfectly round and parallel. Very light
cuts should be taken, and then the last
touches given with a fine file, and emery
cloth stretched on a piece of board. When
the point enters the hole in the poppet, on
no account should any more be taken off it,
for if it is found to fit the end of the hole
and not go in further, the hole cannot be
parallel. ngI however, care has been taken
in the lapping operation, this will not be
likely to occur. In really well-made lathes,
this mandrel fits most beautifully. I know
some in which it will not shake when it is
out almost to its furthest extent, and we
should aim at this degree of perfection in
our work,

In Fig. 10 will be seen the cylinder man-
drel fitted with its centre pushing screw and
nut. The pushing screw 1s half an inch in
diameter and of the length shown, with a
collar in the place indicated. It 1s very
often made with a square thread, sometimes
left-handed, but this is a matter of fancy
more than anything else. .

The ordinary Whitworth thread does very
well, and it can be cut with a set of dies, and
chased to finish and make it true. The nut
is turned to fit the % in. hole in the end of
the mandrel and secured with a couple of
little screws as shown. The disc at the
back of the collar is drilled, put.on a man-
drel between the lathe centres, and turned
all over ; four holes are drilled and counter-
sunk, by means of which to attach it to the
poppet. The hand-wheel is also bored and
turned, and a little key or feather put in to
secure 1t to the screw, a nut at the back pre-
venting it from coming off. A small slot
must be cut in the mandrel, as 1s seen
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Fig. 1.—End of Poppet—A, Centre of Oylinder;: B, I;Iantr&"nf:' Tenon. Fig, E.—ﬂentrmpunchf Fig. 3.—Poppet laid for Lining out. Fig. 4. —Form

of Scribing-block. Fig. 5.—Tool for dra
bolted to any Bench—A, Lever to relisve D
Top; H, Leg of Bench. Fig. 7.—8ection of

. showing Mill Boring Bar and Loose Collar—A, Loose Cone :
Drilling—A, Wood Block; B, B, Screws; 0, Mandrel's D, Drill

Centre; B, 8lot: C, Screw to fit Slot: D, B

Bection of Poppet through Clamping Bolt—A
. (half size)—A, A, A, Lock Nuts; B, Steal ;&un" ; 0, Hard
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Drill Point so as to make it enter truly. Fig. 6.—Simple Form of Drilling Press, which can be
8: B, Oord to Weight, W ; C, Lever to press Drill; D, Metal Strap; E, Drill; F, Handle ; G, Bench
Tool for out Poppet Cylinder—A, Wood ; B, Steel. Fig. 8.—Section of Fixed Headstock,
C B, Bar: C, Drill; D, Square for Brace. Fig. 9.—Mandrel Forging supported for
; 3 B, Boring Collar; F, Lathe Bed. Fig. 10.—Section of Poppet (half size)—A,
urﬁ#;g ‘f'll.. 'Piteh ; B, Nut: F,Disc; G, Washer; H, Hand-wheel ; K, Key. Fig. 11.—Transverse
+wm ; 0, Mandrel; D,Drill; E, Boring Collar. Fig. 12.—Section through Mandrel

$teel Plug ; D, Feather ; E, Tube for Oiling.
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underneath, to engage the point of a screw
which 1s made to project into the eylinder.
This slot can be cut out without muech difhi-
enlty by means of a cold chisel, an eighth
of an mch wide, finishing with a small file.

The entire headstock 1s seen in section in
1z 10, and Fis 11 explains the action of
the locking handle. A }in. hole is bored in
the position shown in such a way that it
breaks into the cylinder. A piece of steel
15 then fitted to this hole, and a hollow filed
out to the curve of the mandrel ; a washer
and a handle turned from a piece of half-
inch square steel serve to do the locking.
It is a very etlicient arrangement, and not
ifficult to make.

Fig. 12 is a sectional view of the fixed
headstock. as Fig. 10 is of the poppet. The
mandrel should be turned very carefully to
the dimensions indicated in the ficure. The
loose cone at the tail end will require to be
very cavefully fitted. The hole in it, which
18 eleven-sixteenths of an inch in diameter,
must be very carefully bored and lapped
out perfectly round and parallel. It is to fit
the mandrel “ hand-tight,” as some call it—
that is, tight enough to be moved by firm
pressure of the hand, but neither to shake
aor fall off. |

Before it has been brought to this state of
perfection it should have been roughed down
until it was nearly to the finished size ; then,
when puton itsown mandrel and thelock nuts
screwed up, 1t should be carefully finished
antil 1t will fit exactly the hole in which it
13 to run. The fitting of both cones of the
mandrel to their bearings will be a tedious
piece of work. The holes should be covered
thinly with red lead and oil mixed to a thin
vaint ; the mandrel and cone should then
be put in place and turned once round by
hand. If the cones are marked all over
with the red lead they fit perfectly, but if
not, the marked parts must be filed or
scraped down in the lathe until the desired
object 1s attained. The lock nuts should
have a fine thread ; gas threads will do very
well, but if the work has been done satis-
factorily hitherto, it would be worth while
to get the mandrel nose and the thread at
the back cut in a screw cutting lathe. I
nave represented the nose as an inch in
«diameter with Whitworth thread, but it
may be made simaller, even as small as
three-quarters of an inch. The centre is the
eame as that for the poppet, and the hole
should be coned to the same angle, using
the poppet centre to get the correct angle.
The pulley is to be bored to fit the mandrel
kand-tight, and then turned all over and
the V’s made. It is secured to the mandrel
with a little key, as is also the back loose
cone.,

The little bracket at the back to take the
thrust of the mandrel may be of wrought or
cast iron. It is secured with two screws,
and another of hard steel, towards the top,
bears the end pressure. It works against a
little bit of hard steel let into the end of the
mandrel.

Having the mandrels fitted, the casting
should be again lined out most accurately
with their centres. If the mandrels occupy
the place designed for them in the first lin-
g out, of course the second will correspond
with the first : but, if they are a little out,
it can be rectified now. The bases of the
headstocks are to be planed or chipped and
filed to the lines, and the holes for holding
cown bolts drilled five-eighths of an inch in
diameter, and the headstocks are finished.
It would improve their appearance a good
deal if the end surfaces could be turned
smooth and true.

OUR GUIDE TO GOOD THINGS.

*s* Patentees, manufacturers, and dealers generally are re-
qursted to send prospectuses, bills, ete., of their speciali-
ties in tools, machinery, and workshop appliances to the
Editor of WWoRk jor motice in ** Our Guide to Good
Things.” It is desirable that specimens showld be sent
Jor examination and testing in all cases when this con be
done without inconvenience, Specimens thus received
will be veturned at the earliest opportunity. It must be
wnderstood that everything which is noticed, is noticed
on its merils only, and that, as it 1is in the power of any-
mm_w{m hﬂ-‘:ﬂ a useful article for sale to oblain mention
of it in this department of WORK without charge, the
iz‘ntir:es ngm partuke in no way of the nature of adver-
rEements.

86.—Tue Rouinson Parext Hor-A12 ExGINE.

Tue Robinson Patent Hot-air Engine, which
was invented by Messrs. A, K. & H. Robinson,
and is made and supplied by Messrs. Norris and
Henty, appears to be one of the most efficient and
useful of all engines of this kind that has yet
been placed on the market. The inventors and

makers claim for it that it i8 a most useful and
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Robinson’s Patent Hot-air Engine.

thoroughly good motor for driving
machinery, and is now thoroughly established

small

as a success 1n the hands of practical users. It is
well adapted for amateurs and for professional
workmen whose workshops are not on an ex-
tensive scale, and do not require an engine of
considerable power to drive large machinery.
Thirdly, it 1s absolutely noiseless and without
smell. DPossessing these essentials, and being in
every respect safe and reliable, as a motor it is
suitable in any place where small power only is
required. Neither eccentrics nor cams enter into
its construction, and the only valve to be found
in the engine is that which is used to stop it.
As there i8 no boiler, as in a steam engine, the
anxiety that will always be felt, more or less, by
those who use small engines which, as steam
engines, must be provided with boilers, 1s alto-
gether avoided, as there can be no fear whatever
of an explosion. There are many cases in which
no other engine could well be used than that
which is represented in the accompanying illus-
tration, as it will work for long runs, and there-
fore for long periods of time, without any atten-
tion whatever. There is no exhaust from the
cylinder, in which only pure air is used, and this
at a moderate temperature, so that very little oil
is required. There i1s no internal combustion or
ignition in the cylinder, so that the parts are not
subjected to severe shocks, but a steady outward
and inward impulse is given to the piston at each
revolution of the engine. A minimum of friction
and regular working is thus obtained. The cost
of working this engine is very low, being only
about a farthing per hour whero coal or coke is
used us fuel. Dut slight attention to stoking is
roquired, and this can be undertaken by, and
entrusted to, a servant or anyone who may
happen to be about the place, as no particular
skill is required. Gas can be used as fuel, but at
a greater cost per hour: and, if gas be adopted,
beyond oiling at starting, absolutely no attention

lﬂTi‘ uired for hours fozether. The cost of

putting in the engine is very small, there being no
special foundation required—in fact, on a reason-
ably sound floor the simple bolting down to
counteract the pull of the belt is all that is neces-
sary. The engine, as above shown, is No. 4 size,
and then there are three smaller and two
larger. The diameter of the cylinder is 53 in.;
the height, length, and width, taken approxi-
mately over all,are 2 ft. 8 in., 2 {t. 3 in., and
2 ft. respectively ; its weight is 2} cwt., and its
power is reckoned as being 2-man or }-horse, It
1s fitted with a patent governor, which thoroughly
controls the speed. There are no water connec-
tions to make with the engine, and there are no
complications of mechanism to be found in its
construction.

87.—*¢ DiscovERY.”

The monthly magazine which is now appearing
under this title, and is published by Mr, E. W,
Allen, is “devoted to invention, scientific dis-
covery, and the application of science to indus-
trial purposes.” ‘I'hereare few readers of Work,
I think, who would not pick up much useful in-
formation which could be turned to practical
service in the pursuit of any hobby or prosecu-
tion of daily employment, Correspondents have
frequently asked for a good recipe for luminous
paint. The following from * Discovery ”’ seems
~to be good and cheap : “Take a few oyster shells,
and having washed them thoroughly in hot
water, put them into a fire for about half an
hour. When quite cool pound them fine, reject-
ing the grey parts, Then pul the powder into a
crucible in alternate layers with flowers of sul-
phur; seal up the lid with a paste of sand and
beer. When dry, place the crucible on the fire
and bake for an hour; when cold, open it, and if
any grey powder is still found, remove it. Then
mix the remainder into a thin paint with fine
varnish. Previous to applying, the article to be
painted should have two coats of white lead and
turpentine to form a body-ground for theluminous
mixture,”

88.—THE DoUBLE-POINTED N AIL.

The Durrans Patent Nail Syndicate, Limited,
have drawn my attention to a speciality in the
form of a secret nail for dowelling and other
purposes in wood-working, of which I should
have frequently been glad to avail myself when
jointing ,pieces of wood together edge to edge,
for which purpose I myself have been in the
habit of using the ordinary wooden dowelling
peg, or, more frequently, a French nail or wire
nail with the head taken off and a rough point
made with a file in its place; and it is surprisin
how a wire pin thus formed will hold pieces o
wood together when used at intervals along a
joint, for I have found considerable difficulty in
orcing two pieces apart when thus connected, so
great 1s the tenacity of the wire. Their utihity
will be at once perceived, both by the professional
workman and the amateur—for the former will
gee how they may be made available in cabinet
work and joinery, and for effecting close and
firm joints in laying floor boards and other floors,
a8 in parquetry, in which a close, firm, and in-
visible joint is desirable; and the amateur will
recognise its services in putting together shelving,
pieces of wood of narrow width to form the sides
of boxes, and other jointing work in the simple
wood-working that he is accustomed
to indulgein. For small work the nails
are cut in four useful sizes—namely,
$ in, 1 in., 1} in.,, and 1% in. The
shape will be seen, and the mode of
using it understood, from the accom-
panying illustration. It is made with
a projection at A, or hammer-head, by
which it can be driven home into one
of the pieces to be jointed, the chisel
edge at B readily making its way into 5 440
the material under the successive paingeq
strokes of the hammer, and the pilece ~ygail.

to be attached is then placed against _

the point that projects from the wood into which
the lower half has been driven and blocked down.
When used in connecting hard wood, holes for
the points should first be made with a bradawl.

They are, or ought to. be, obtainable of all iron-
Tue Epiror.
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SHOP:

A CORNER FOR THOaE WHO WANT TO TALE IT.
S s

*.* In conseguence of the t pressure wpon the
“Shop " columns o ORK, ributors are
requested to be brief and concise in all fulure
guestions and replies,

In answering any of the ** Questions submilled to Corre-

ondents,” or in referring to anything that has appeared
in * Shop,” writers are requested to refer o the number
and page of number of WoRK in which the subject under
consideration appeared, and to give the heading of the
paragraph to which reference is made, and the initials
ce of residence, or the nom-de-plume, of the writer
by whom, the question has been asked or towhom a reply
has been already given. Amswers cannot be given fo
questions which do not bear on subjects that fairly come
within the scope of the Magazine,

I.—LETTER FROM A CORRESPONDENT.

Incubator.-—-H. E. (South Norwood, S.E.) writes:
—*“In WORK, p. 461, B. A. B. describes an incu-
batorregulator. I am afraid he is dabblingin matters
he doesn’'t understand, as anyone who has had
much to do with mercury will know that under the
conditions as drawn, the expansion will be practi-
<:aully nil, and quite useless for the purpose indicated.
Hearson's regulator consists of a metal capsule
filled with (I believe) the same liquid as used in my
vegulator described in No. 109, and also in the
article you have in hand. The inventors are very
Jealous of their patent rights, and will take pro-
ceedings against anyone making or using infrm§e-
ments. Neither will the Eupﬁrli the capsules
except with machines.”—{Unless H. E. hastried mer-
cury under the conditions indicated, he is not
entitled to say it will be useless. Doubtless some
ather arrangement would do better, and, it may be,
some other material than mercary would be pre-
ferable. It is scarcely fair to eriticise too closely a
reply, unless the question is known. It may be that
the querist suggested mercury ; it is used in several
instruments where temperature increases its bulk,
and where this fact is the feature of the invention.
)T the receptacle were narrowed in the part occu-
pvied by the float, it would be better—that is a
matter for those interested to experiment upon; if
the receptacle were air-tight, no doubt it would be
an Improvement, but it would be too dangerously
near, being a capsule, besides which, to charge a
capsule some volatile oil or spirit must be found to
boil at about 103° all which would be getting very
near Mr. Hearson's En.tent. Anyone could find a
liquid boiling at the temperature required if
they tried. The sketch is only a suggestion,
and if it had been a perfect invention it would
have been wvery remarkable indeed. I may as
well confess that my reply was written a long
time ago, and that I think the arrangement in No.
109 is better, but itis much nearer the infringement
H. E. is_kind enough to warn me about. He
criticised MR. WALKER in the same w:]rf- I hope to
see his incubator soon, and that it will be beyond
&ll eriticism,—B., A. B.]’

IIL.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Silver-plating Opera Glass Fittinﬂfs.—.]’. E. G.
(Carmarthen).—As you have no practical knowledge
of the art of electro-plating, I should advise you to
send the opera glasses to a practical electro-plater
or to an optician, and Fr:t the metal fittings silver-
plated. As the body of the instrument is made of
ivory, you would entirely spoil the colour of it b

immersing it in a plating solution, and you coul

not silver the fittings without touching the ivory
part with the solution. ‘I'he fittings must be taken
ﬂrfhaﬁlddthlstshc;glﬂ be d?na by f.fn optician. You
will find 1nstructions on electro-silvering in No. 112
p. 118, Vol. IIL of WoRK.~G. . B, = & ’

Electric hting.—E. D. R. (Camberwell).—A
small instn.lll?t;mn of two or three lamps iﬁ) one
room of a private house generally proves unsatis-
factory to the owner. It is not large enough to
warrant the use of a dynamo-electric machine and
a gas-engine or water motor to generate electricit
for the lamps, and it is too large to be fed witﬁ
current from a battery. A large battery will be
necessary to work two or three lamps of sufficient
power to light up a large room, and this battery
will have to be cleaned andre-charged every day.
I have yet to meet with a battery llzgg.t will prove
anything but an intolerable and flithy nuisance to
& gentleman using it for supplying current to an
installation of electric lamps. If you wish for the
luxury of a few electric lamps on one or two
evenings, on the occasion of a party, ball, or simi-
lar faativﬁ'gatherin% and can afford the inxur;r, I
should advise you to hire the whole apparatus, with
a set of accumulators, from such & house as that of
Messrs. Catheart, Peto & Radford. You will find
full instructions on electrie lighting in Nos. 76, 82,
89, 92, 94, 97, 99, 101, and 104 of WORK; the whole
contained in Vol, II. I should advise you to read
thqmﬂmﬁiﬂgﬂ before deciding on having the lamps,

(=

Dynamo for Charging Accumulators.—
W. gv (Bath).—A set of large accumulators may be
charged with current from a small dynamo, just
08 you fill a large pond with water through a
1 in. pipe. Time will be required in both cases, and
time will win if you have enough of it at command.
But as a rule, those small machines supplied for

the purpose of lifhting one or two incandescent
lamps may be said to be unsuitable to the work of
charging accumulators. The volume of current
from them is much too small, and the tension of
the current too low to charge anything but a small
accumulator, one or two cells at a time. Machines
of the Siemens pattern, with only a two-part com-
mutator, are specially unsuitable, because the cells
are liable to discharge themselves across the
brusher as soon as they get a full charge, even
whilst the machine is running. This tendency to
discharge may be partially obviated by making the
slits on the commutator wider than wusual, and
altering the lead and bearing of the brushes so as
to have them touching one half of the ring only
when at rest. The castings advertised include
those for the field magnets, armature, and bearings.
These are all the castingsrequired. All other parts
are wrought iron, brass, and steel.—G. E. B.

Series Dynamo.—J. D. (Halifax).—As you get
current from the machine when the fields are
excited by current from a separate batiery or
machine, but none when the machine is set to
excite its own fields, it shows that your arrange-
ments are defective, As it is a series dynamo, you
cannot expect any current from it unless you con-
nect the terminals together, or place work of low
resistance between them. If the wire cnnnect.mﬁ
the terminals has a high resistance, or the wor
has a high resistance, you will not get enough cur-
rent through it to excite the fields; you may have
reversed the polarity of the field magnets by send-
ing current through their coils in the wrong
direction. Try running the armature in the wrong
direction also, and note the result. You may not,

ossibly (for I cannot say with certainty without

owing more about the machine than supplied in
guur letteri—you may not have the wire on the
elds and on the armature in nr.iht_prnpurtmn to
each other. I do not think that the iron bed-plate
would be at faunlt, or you would not get any results
when the machine is separately excited.—G. E. B.

Bieyecle Bearings. —
H. H. (Finsbury). — It

would be impossible for
yvour correspondent to
make ball bearings with-

out the machinery spe-  EIZNNN
LAV S

cially made for the pur-
Eg.lse as the making of a
1 Ee&rmg requiresgreat
accuracy. I submit a
sketch showing Bown's
knuckle-joint ball bearing
in section. A is the body,
B the screwing-in cap, ©
the sleeye for fixing to
axle, o the knuckle joint
for Egultlng to fork. This
bearing is a patent, but
the sketch will serve to
show *“how the side
works."—A. S. P.

Hydraulic Cement.—
E. P. (East Finchley).—
This material would be of
no use as a cement for
an aquarium, except for
a bottom, after glazing., A
recipe for aguarium ce-
ment has been repeatedly
given in the * Shop
columns of WorK. Here
is another :—Take 3 1b. of
piteh, 1 1b. of gutta-percha
put them in an iron vesse

over the fire (an old sauce- Bown'sEnuckle-joint .
pan will answer very

Ball Bearing.

well), and melt together,

adding sufficient turpentine fo thin the mixture to
a convenient consistency. In glazing with this
cement, see that the glassis peﬂect{f clean; the part
where the cement will touch should be warmed b
holding over a lamp, and when hot,smeared wit
the hot cement. The job requires doing quickly to
ensure success.—C. M. W,

Boot and Shoe Repalring.—S~NoB.—You want
to know, and also think that many others are in the
same situation, how to take off the soles when you
start repairing. To deal first with riveted soles :
I said, in my first article, wet the boots; if you did
this they ought not to have, as you say, *‘literally
fell to pieces ;” but as that is the case, and after a
second trial, too, I must own you really want settin
right. I omitted telii you in my first article (as
have so seldom found. it necessary, even where
work was nearly to pieces, before starting upon it)
that for taking the sole off a last can be put in to
make a solid foundation to work on ; then, after it
is wet, the old sole can be prized off with a chisel
commencing at the toe, or the thinnest part: this will
enable you to catch hold of it with nippers, and by
this means pull off the sole with the nippers in one
hand, and at the same time holding the under
leather (welt, or runner, as they are often termed)
down with the other. Then, should the under part
still have a tendency to give way from the uppers,
knock the sole back, so that it leaves the rivets
sticking out, pull the rivets out with the pincers
or nippers, and repeat,h the process {till you
have got the sole off without disturbing the boot,
and then, before putting the sole on, the under part
can be nailed down with a few short rivets to
make if solld. Of course, if very long rivets have
been used in the maldnif or previous repairing,
taking off the sole will, if you are not very, very

Sectional View of
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careful, cause it to fall to pieces; therefore I
want you to be enreful, so that you will not be dis-
paraged oversn small & matter. Perhaps those you
worked on had been worn rather bad, and thus
made weak. Thisis one thing I have told you: that
as your own repairer, never let them wear low—
**a stitch in time,” ete.—and the cheaper the boots,
the more applicable this adagze to boot repairing.
FFor machine-sewn, you can follow the advice given
in my next article—" Welling and Soling Hand-
sewn Work "—which will also give you what you
want to know about hand-sewn. I don't know how
you got into such a muddle, but, any way, I will give
you another system (forsewn work) which you will,
nerbnﬂs.nmrﬂ readily grasp. When the lasts arein,
and the boots wet, skive off the edge of the sole,
not right throngh, or yon may spoil the welt, but
still deep enough to cut through the stitches, and
cat their heads otf. Then, as before, the toe can be
raised or prized up from the welt; then the taking
off the sole is_an easy matter. I am glad you like
the articles. I would advise you to look back to
gome of the questions answered in ' Shop."—W. G.

Book on Brazing.—W. C. (Paddington).—I am
not acquainted with a book treating of the different
kinds of brazing, or that will give yon some idea of
how to cdo some jobs of brazing and soldering. You
will find some good ** liemarks on DBrazing,” by
Mr. IR, Alexander, on pages G664 and 797, Vol. 1., of
Work. If you wish to know any more about the
art, consult ** Shop."—G. I&. 1.

Sheet Metal Work,—TINKER.—TINKER points
out a slight error in size in reply to a query by
Bracwssiri (Vol. 111, p. 120). 1t is a printer's
error, due, no doubt, to bad culi:-;rul:h:;. Instead
of *19% x G3.,” it should be 17 x 6}. 'I'he size given
would be for a 3 qt.—Il. A.

Garden Workshop.— Cuips.—I am rather afraid
your ideas are too extensive for a garden work-
shop. You do not state whether the dead wall
against which you propose to place it is as high, or
higher, than the back of your shop, orif it in any
way interferes with your neighbour’s light. Should
it interfere at all with the light or view that they
may have enjoyed for any length of time, they have
every right to stop its ercction ; and this can be
done in a very friendly manner by writing a polite
note to the powers that be. As to asking the per-
mission of the district surveyor, asfar as my reading
and experience of the Act goes, he has no power to
give you permission to build such a huge structure
(for a back garden)of wood, and would at once con-
demn it. If you wounld reduce the size of the
proposed shop, make it thoronghly independent,
and put it on wheels, and shift it from time to time,
to shiow that it was not a fixtare, taking care at the
same time not to oftend your neighbour, you might
get over the difliculty; but this is one of those
things which depend so very much on circum-
stances., R{any thanks for your suggestions e the
Building Acts; but as they principally relate to
matters outside the scope of an amateur or indi-
vidual worlker, saying nothing of the ditterent ways
in which each surveyor interprets them to suit the
different contingencies to which they refer, I always
find that it is better tolet the surveyor read the Act,
which is his business, and the tradesman toconform
to his reading, which he generally has to do, no
matter how well he may think he knows the extent
of the Act.—LE. D.

Fairy Bells.—I. R. II. (Rochdale).—I can assure
F. R. H. that it is a real pleasure to help persons
of his temper. He asks if I can procure him the
material necessary for the construction of the in-
strument. As any country carpenter can 5111:33]3' the
wood, I presume he refers to the strings and pegs.
It occurs to me that there will be multitudes of
readers of Work situated practically the same as
F. R. ., who lives on a moor, a long way from a
town, which is visitled but rarely. I cannot help
remarking, in passing, that WorK must be indeed
a boon to persons so isolated ; and, for their benefit,
I would say that Mr. lleach, Lime Street, Preston,
has informed me that he will be pleased to supply
small pegs at 1s. per dozen, and wire (Nos. 10 or 8) at

. per ring. fﬂst a mistake should be made, I
would say that the numbers given are those known
amongst pianoforte makers, and are not the
same as B.W.G. I would further say, if it would
help anyone, that, though I am not in business,
being & minister, I shall be glad to supply anyone
with such material at the price named, and postage,
as well as F. It. H. A ring of wire contains sufticient
to string several fairy bells.—0O. B.—[F, R. H.'s
suggestion that all contributors should imitate O. B.,
and give the probable cost of the articles they de-
scribe, is a good one, and might, with advantage to
our readers, be adopted by all who answer questions,]

Telescope Lenses.—\. R. (Oswestry).—Your
letter did not reach me. None of the lenses in a
36 in. telescope can in_any way be utilised for a

hotographic camera. You will have to buy a proper
ﬁ'ﬂﬂn'—E- .&n F|

Adviee to a Draughtsman (Furniture, Edu-
cation in).--TAPESTRY.—Youare promised a berth
4n a short time as draughtsman and salesman in the
same firm for which you are at present shorthand
writer, and you want a little bit of advice and in-
formation. Your letter has been handed to me, and
if, after fuu had read this reply, you were to see
me, I feel convinced you would be inclined to doubt
my sincerity ; for 1 guther from your letter that you
are & yowngy man, and I am but the same myself.
However, if I am not experienced enough in the
wicked ways of the world, and enabled to give you
fatherly advice, 1 can, at least, give you a few
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brotherly tips; and when we recollect that Scrip-
ture tells us our Saviour * sticketh closer than a
brother,” it would almost appear that the brother is
the idenl of friendship in preference to the father.
You must not place too much confidence in book-
learning. By this I do not menn that it is advisable
to depreciate all such study; but you iwill find, if
you are continually eraving for more books which
will stock E'uu_ wilh information, that you will never
be satisfled with your own abilities, and thus, prob-
ably, defer personal endeavours until you have
perused all the books that come within your reach.
As you have purchased, and, no doubt, continue to
buy, ** Cassell's Technical Educator,” and now take
in WORK, you should be in a position to do some-
thing yourself in the course of a few months, with
the addition of o few more publications ; granting,
of course, that youn are a proficient dranghtsman,
and give your heart to your work. I am afraid you
will tind that the position of salesman, added to that
of draughtsman, will detract somewhat from the
latter profession, by reason of the chances always
remaining of your being continually interrupted in
your drawing ; which fact may or may not disturb
yvou, by always lying in the background of anticipa-
tion, But, there—I do not know you persunﬂ.llﬁ, S0
must not give way to anticipation myself. To be a
wood designer, you must strike out a path for your-
self, in being original to the greatest extent that you
can. There is no need to work always in one
groove, and design articles only of one class, such as
ordinary mechanical, folding, or combined. The
readers of WoRK are familiar with the three last
classes of desiens from my pencil, or pencils; but
1 am frequently designing something quite new in
cabinets, sideboards, bedroom suites, chairs, tables,
ete., and number among my patrons many a large
firm in London. In the few years Ihave beenin the
furniture trade, I have been made aware of the fact
that & mere draughtsman will be of no value in a
few yvears' time ; the demand will be for designers ;
but there is not much-to fear by contemplating a
strong competition among the latter, as, although a
man may be a good draughtsman, it does not follow
thiat he will ever be a good designer ; for—although,
perhaps, I really onght not to say it, and would not,
were 1t not for the fact that I am asked by you for
advice—good designers must **have it in them.”
Another particular thing you must be careful to
study well, and that is—colour. I am looking for-
ward to the day when every book, such as WoORK,
shall be embellished with diagrams and drawings
in colours, tinted and shaded artistically—not the
mere uniform tint over an engraved sketch, such as
is common now. You will find the study of colour
in application to furniture almost as diflicult to
overcome as the study of drawing; but aim at an
end, and you will surely reach it. As regards
books of designs of first-class furniture, the best
“tip” 1 can give you is to obtain, in addition to
the publications mentioned below, catalogues from
as many tirms as you possibly can; which task,
I ecan assure yvou, you will find a most difficult
and troublesome one: for a firm usually, after
posting the catalogue, posts a traveller, and the
catalozue has to be returned, unless the traveller’s
good humour is courted. An occasional peep
into old bookstalls will reward you, as it has
me ; for you will often pick up books of work from
the pencils of old designers, which will give you
a true foundation on which to build your ideas.
Observe all around you. If you see anything at all
striking, retain it in your memory. We can be
c:-r‘igiun-f. but our ideas eannot be ¢nt.1re1f new ; it is
the form in which we apply them which gives the
originality. For instance, one part of an article the
kditor has in hand (which you will recognise when

ublished) was really suggested to me by the well-
Ennwn boat-swings, so arranged in groups of four,
that they work round, up and down, and yet each
always retains its horizontal position. Sometimes
an idea occurs to me out of my own head ; but I feel
sure that, were search made, the same idea would
be found, applied differently, in a_dillerent form of
construction. By all means subscribe to 2%e Cabinet
Maker (Mr. Benn, City Road, London) and FFurniture
aned Decoration (Messrs. Smith & Botwright, 6,
Eldon Street, Finsbury, Loudon, E.C.), each 6d.
monthly, and both first-class books, exclusively, as
their titles indieate, devoted to furniture and fur-
nishing. The Furniture Gazetle (Messrs, Wyman
and Son, Queen Street, lHolborn, W.C.) will also
help you. And you may get some archilectural ideas
Irom The Buwilder and X'he Building News, Get an
index of Vol. L. of WoRK, and select from it those
numbers in which my fellow-contributors have
riven instructions in joinery. 1 daresuy you possess
Messrs, Cassell & Co.J’s catalogue; in addition, get
Messrs, Blackie & Son's catalogue, from 0Old
cedley, London, for drawing and colonring. Always
savis{y yourself in your work, and you will be sure
to satisty your cmployers. Become on friendly
terms with the maatersand men inas many cabinet-
making shops as you can :"you will find the British
workman an obliging and friendly fellow. Art
schools are all very well; but my opinion is that
the learners must, naturally, always work in the
snme groove, and become so used to it as Lo be too
dilatory to strike out o path of originulity for thems-
selves, T havereplied to youatsome length, because
I feel interested in you, and would endeavour to
make your personal acquaintance, were you resident
in London instead of in Dristol. I feel convinced
that the Kditor will not condemin me for so long a
reply to a struggling young fellow, nor for u.s.‘:?ng
vou to write and tell of your progress in a few
months' time, 1 wish you well.—J. 3.

|

Valve.—A YoUNG ENGINEER.—I suspect the
reason why your valve face does not stick to
cylinder 18 becauss e oppose ces are no

lind i th d fa t
scraped perfectly clean., Clean surfaces, covered
with a thin layer of solder, raised to the proper
temperature, but not overheated, and then pinched
tugathar and allowed to cool, cannot fail to adhere.

Use of Cardboard.—A. E. R. (Kingston).—The
variety of fancy articles which may be made from
scraps of cardboard is almost endless. Among light
accupations, few, perhaps, are prettier or more in-
teresting than making architectural models in this
madteri The aﬂnlinnﬁea needed are few, beyond
scissors, a penknife, and gum, The block form of
the building is usuailr glued together in thin wood,
which is pierced with openings for windows, doors,
ete. ; this is coated with cardboard, bits being gum-
med upon it to form buttresses, pinnacles, mullions,
traceries, etc. Wherever right angles occur, they
are formed by scoring the card half through and
bending it, (ilass is fixed in the window-openings,
and on this the tracery, cut out in cardboard, is
gummed. Any moulding, however complicated,
may be imitated by cutting out in card, and gum-
ming one member of it over another. The effect of
carving is best got by a little lining in Indian ink.
With merely careful and patient work, admirable
representations of buildings may be thus produced.
Cardboard models may either be left white, or
coloured to resemble the actual buildings. Ruins
may be prettily imitated by veneering with sand-

aper, marking out the stones, ete., with black or
Emwn transparent varnish colour, and gnmming on
dried moss to represent ivy.—M. M

Labyrinth Puzzle.—P. C. N. (Shrewsbury).—

As merely application for patent has been made,
there will as yet be no means of ascertaining the
nature of the rival invention. P. C. N.’s idea is
certainly ingenious, and, I should think,»worth
some little risk. In so simple a case, he might well
apply for provisional protection without employing
a patent agent., He would, of course, specify for
“I?npmvements in Labyrinth Puzzles.” Perhaps he
might find some tougher composition in which the
lines could be impressed better than the fragile one
named, or some other kind of ball desirable; and
would do well so to frame his specification to
include such variations. The design of the laby-
rinth should be protected by l‘:ﬁsﬂlirﬂ-tlm], fee 10s.
P. C. N. will cast his eye over the recent columns of
““Shop,” he will find there the address of an agent
who communicates between inventors and manu-
facturers. Perhaps, when protected, P. C. N. might
do well to put himself in communication with the
rival above alluded to.—C. C. C.

Drills.—W. J. B. (Sidbury).—I am sorry that I
cannot say certainly where the diamond drills are
to be procured, not having had occasion to_ use
them. But t.ri' Holtzapffel, Charing {Cross ; Pfiel,
John Street, Clerkenwell ; and Morris Cohen, Kirk-
gate, Leeds. To make and harden small drills,
proceed thus : Procure the best possible steel wire ;
sometimes large sewing needles are used for the
smallest. Draw the temper by making red-hot and
cooling slowly; flatten the cutting end with a blow
or two of & heavy hammer. The fewer the blows
the better, because they tend to render the steel
brittle. The cutting facets are then shaped with a
file or on & hone, These small drills are usually
hardened and tempered at once by han.tinithem to
a red colour, and plungin% them into the body of a
wax or a tallow candle. They may be heated on a
piece of charcoal with the blowpipe, or on a red-hot
iron bar. The cutting-point only should be hardened.
Drills that are not very sm require to be flrst
hardened, and then tempered by the methods usual
with engineers’ cutting tools.—J.

Model Horizontal Engine.—F. C. (Cardiff).—
It does not appear, deflnitely, of what pa.rta ou
require the sizes. You say you have the “ cylinder,
etc.” The *‘etc.” may mean anything, or include
everything. However, the following proportions
may be of service to you, and any others you may
require I shall be glad to give if you write again :—

Piston . . . =« . #in.thick

Pistonrod . . .+ « 1, diameter
(The length must be sufficient to clear the gland by
about 4 in, at least.) :

Connecting-rod,at ends . 1in. diameter
P atcentre . ' 15 » »"
hasienian . § 2 R
. osshead . . ik
Piﬂm?,m e i . "« 2 . longandhigh
(Groove out 3 in. wide and ¢ in. deep top and
bottom for guide-bars.) ;
Guide-bars . . + « #in. wide
. = .t . 2%, long
for i in. of cen-
" tral width } % 4 thick
{fnr each vy in. 3
th 3 in. d e Bniﬁﬁgfa olin ok ;::ds
Wi in. diameter nce ).
{ va.lvt-md . . o in. (full) gmmeter

You will, of course, lay the lines down on paper
before making the model. The travel of slide-valve
and throw of eccentric will depend ]ila.rt.lr on width
of port. I cannot give you thelength of piston-rod,
because I do not know length of gland or how much
clearance (over the 2 in. stroke) you have in your
cylinder; but gnu should find no difficulty in setting
this ont.—F. C.

Chiffonier.—A. W. M. (Liverpool).—The design
you submit for chiffonier is not of sufficient mernit
to publish in WoRrK. If you send your full address,
and a stamp, the MS, will be returned to you.
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Worrg Numbers.—INDEX.—The pages re-
quire cover so many numbers, that it would be

better for you to buy Vol. 1. of WORK, containing
a year's numbers, -~ '

Wood Screwing Tool—W. H. N. (Oldham).—

This is one of Peugeot Brothers' tools. Any tool-
maker will procure it for you.

Fairy Bells.—CORKONIAN.—If COREKONIAN will
turn to page 814, Vol. 1., of WoORE, he will find
drawings of * fairy bells ” which will help him very
considerably in his construction of this instrument,
which was originally known as “ Oxford Chimes,’
and the essential character of the tone of which is
the floating, waving quality imparted to it by the
method of playing, viz., grasping it firmly with both

ds, and swinging it about from side to side or in
circles, while the notes are being plucked with the
thumbs. This character is entirely lost by the in-
strument being placed on a table or fixed rest while
being played, it being then, although still very
sweef, very little, if any, better than the tone of
a Prince of Wales's harp or toy zither. In the
drawings 'above referred to, one of the toriginal or
eight-stringed instruments is shown ; but there is
nothing to prevent CORKONIAN making one of ten,
twelve, fifteen, or, in fact, as many strings as his
hand is large enough to cover, or his muscles strong
enough to swing; hearinﬁ in mind tbat the more
strings there are, the wider and longer must the
instrument be, and the heavier and more unwieldy
must it become, if the character of its tone is to be
retained. The one shown in the drawing consists
of a baseboard of pine, 24 in. long by 7 in. wide, and
§ in. thick, and having sides and back end of the
same material, about £ in. deep, which thus forms a
shallow box or tray. ,The sides are shaped as shown
for convenience of grasping. and the front end is
filled with a block 1§ in, wide, and taking the shape
along its length of the ends of the sides. The front
or inner edge of this block is left square, and acts
as a bridge for the strings. Under this is placed (so
as to “ sandwich ” the baseboard between them) the
hitch-pin block, # in. thick by 1in. wide. T'wo blocks,
shaped and placed as shown at A, A, Fig. 1 (see page
814, Vol. 1.), which, for convenience sake, isrepeated

Baseboard for Fairy Bells.

here, occupy the interior, and are each 1% in. wide
and # in. deep. Observe, these two latter are placed
in opposite diagonal directions, so that the shortest
string may come in the centre. If they were placed
in the same line, the shortest string would come on
the outside, and the first part of the scale would
have to be played backwards. No bridge is neces-
sary on the front of these blocks, as the strings are
wound round the wrest-pins so as to remain quite
clear. All these blocks should be made of clean
beech, and each should be planed perfectly true on
the under side, so as to form a thoroughly good
joint with the baseboard. If thisis done, noscrews
will be necessary ; although it would be safer, per-
haps, to use a few in the event of the instrument
being exposed to damp. Having fitted your wrest-
pin blocks, mark off the length of each into four, five,
orsix equal parts, according to the number of strings
ou intend Iimwrin (allowing § in. in width on the
aseboard for each additional stru‘:ig], and leaving
11in. clear of the block at each end; and then, on
these marks, bore the holes for the wrest-pins,
which are ordinary piano pins, and must fit tightly.
The hitch-pins are ordinary round-headed screws,
% in. long, and their position is determined in the
block, into which they are to be inserted by dividing
it into an equal number of spaces corresponding
with those in the wrest-pin blocks. A cover, 18in.
long (which should be:made toslide in and out from.
the front, or may be screwed on), must be provided.
and should be of iin._mﬂ.h{.‘ngk yor cedar, with a
brace, 2 in. wide and £ in. thick, screwed and glued
across its top front edge, to prevent warping or
splitting. In this cover should be cut two f holes,
which should come directly over the wrest-pins,
and permit of ituning the instrument without with-
drawing the cover ; this latter operation being only
necessary when a new string has to be put on.
Previous to stringing up, size and varnish the inside
with good spirit or copal varnish, and. if you wish
it to look well, French polish the outside. This, of
course, is optional. Instringing up, the eyes should
not be twisted, but should be made thus: Fix a wire
nail or peg, slightly larger than the hitch-pin, in a
vice, and, taking the string in the left hand, grasp
the end with the right, and take a turn round the
peg, and then two turns round the string itself,
close up to the peg ; then cut off the free end of the
wire, so as to leave a “tail” }in. long. This tail
comes flat on the block, and is quite sufficient to
prevent slipping, and at the same time it presents
norough or jagged end to 1niure the hands or dress.
When tuning, roughly pull up to within a note or
two of the pitch required, and ﬂfterw&rds_gﬁ:u.c.ufﬂ?
raise to about half a note above; then, with a p;ecﬁ
of wash-leather, rub briskly up and down eac
string with a moderate amount of pressure. This
will stretch the wire, which should then be pulled
up again to pitch and left for an hour, after which
it may be put info proper fymne, remembering that

3
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the
that the first half of the scale to
hand, and the second half to the iett., from the
hand centre note. Everything necessary for the
construction of these instruments can be obtained of
Mﬁssi‘s. Chilvers & Co., 10, St. Stephen's, N

To Mount Maps or Plans on Linen or Calico.
—O~yx.—Tack, very tightly strained, on & of
board, or, if very large, on a frame, a piece 0 ﬁg
or linen, of the requisite size, allowing an inch an
a half margin beyond size of map. Givethisa
coat of strongish size. When nearly dry, take your
map ; sponge the back with clean water. When well
damped through, paste with well-strained paste,
made with a pﬁmh of alum, as before described in
our columns ; then lay down on cnnvasilyresmng all
over with roller or clean linen cloth. hen dry, it
can either be cut out and framed, or sized and var-
nished and mounted on rﬂllars,ﬁh;. Ri it

Painting on Glass.—S. K. It. e)—The glass
used by giﬁss ainters will stand the test as recom-
mended for silver, if you take the precaution to
warm the glass gently, at first, instead of plungin
direct into the fire. The very thin glass is that use
for microscopic slides, but its very thinness is against
its use in large pieces. Any good firm of glass mer-
chants, such as Hetley, Soho Square, would auI‘Jj];Iry

also

hjﬁhegt note is the right-hand centre one, and
L

you with what you require, and would also un
take to bend glass for you. The silvering can
be done by such firms; and probably the process
ou mention as a German one is the one used by
ndon firms. Great improvements have been
made this last few years in amalgams for silvering
lass, quicksilver being more sparingly used than
ﬁeretcfurﬁ. Quicksilver itself will not stand a great
heat, as it becomes a vapour if subjected to severe
heat.—F. M.

Wood Carving Manual.—P, 2. (Nottingham).—

. 2, is recommended to write to the School of
Wood Carving, South Kensington, enclosing 1s. 1d.
and ask for the book to be sent him ,g:.ntlt.le-ci
“Hints on Wood Carving for Beginners,” by E.
Rowe.—W. E. R,

Wood Carving Book—Covers for WorRE.—
EpGAR L. R. (Ozford).--E. Rowe's ** Hints on Wood
Carving for Beginners” will be found most useful,
and can be had post free for 18, 1d. from the School of
Wood Uarving.' If you want designs, write to B. T.
Batsford, Publishers, 52, High Holborn, and ask
them to send you their list of books on wood
carving. They sell very good phutt}gmﬁha in a folio
of Signor Prullini's work. And from the School of
Wood Carving you can get a folio containing 13
plates of photographs from carvings in the South
. Jensington Museum for 13s., post free, or EI*I'.IE'IE

plates 9d., post free. F. Miller's * Wood Carving,”
sublished by Wyman & Sons, Great Queen Street,

.C., is a good, useful book on the subject. Covers
for binding volumes of WorK can be had of any
bookseller, or of the publishers, Cassell & Co.,
Lil‘li.t-e{l, Lﬂndﬂ'l’h E+Ur‘_Wr Ed Rl-

Electric Bell Failures.—A. W. 8. (Enfield).—As
your bells ring in dry weather, but fail to ring in
wet weather, it shows that you have fixed some
metal parts on direct to wood, instead of fixing them
to a metal base. As the wood absorbs moisture
from the damp air in wet weather, it swells, and
alters the ustment of the two metal parts fixed
to the wood base. The defect may be on the bells,
but is more likely to be in a push or a switch of bad
design or construction. Such hard woods as teak
or box should be employed in switches and puaheﬁ
and the contact picces of metal must be furnishe
with a spring, to take up slight alterations in ad-
Jﬂ&ﬂhﬂ&nﬂ caused by the wood swelling or shrinking.

Netting Needles, Twine, Cotton, ete.—G. T.
(Old Shildon), — Ironmongers, dealers in fancy
goods, and drapers, will generally supply or get for
customers all the requisites for netting. Oiled
twine, as used in making herring nets, may be got
through any dealer in fishing tﬂ.ﬂ]ElE, of which there
are generally one or two in each town.—G. E. B.

Electrical Matters in Back Numbers of
Worr.—J. S, (Kirkealdy).—As a mere list of the
back numbers wherein Fu,pers on electrical matters
have appeared would fill one column of * Shop,” I
hope you will be so kind as to excuse me the task
of writing it. An index to Vol. I. will show you
that there have been very few numbers in which
there has not appeared some paper on electrical
matters. or some useful reply in “ Shop” on the
game subicet.— G, 1, B,

Galvanic Battery.—J. 8. (Kirkcaldy).—After
all this time, I learn from your last letter that the
thing you desire is not a galvanic battery but a
medical coil. It is true that a coil must be worked
by a gulvanic buttery, just as a steam boiler will be
needed to work a steam-engine ; but the batte
will be useless without the instrument named a coi
a8 you could not get a shoek from the battery alone.
Instructions and illustrations showing how fo make

Buch an instrument as you require will take u
much space in ** Hlmp."y— e Et.l B. e

Patent Agent. - A. W. (. (Jersey) will
since the date of his letter, &mvawl?aad mpwéhﬂgy"
t:hla B.ﬂdl'ff?ﬂ of u.l firm nfi I.?Bndunbglai.tant agents
whose professional reputation is, we eve, be

question. If not, we F;nur:-l. ask him Al

to refer to our
answer to W, G, 8. (IUristol) in a rauanﬁwna.—

& C. 0,
Sample of Red Wood.—E. L. H.

comes frow Indis, most of it being

t.| be .
e ' soil, of splendid figure. It is

Liverpool).— |
The sample sent is a plece of padné% ﬁwﬁ% m_ﬂ'ﬁ : of

. Calentta. Itis muchused in the place of mu.hﬂgalﬁ {.
e

ownona favoura
ported in planks of
about 4 in. thick, and up to about 24 in. wide.
It is very hard working, but gives great satisfaction
when finished. The price is about the same as
mahogany, and can be bought at many of the
London yards.—A. J. H.

Book on Locks.—C, H. C. (Pimlico).—I do not
know of any book published relating to locks and
keys. The steel wire used for picks is usually about
11 or 12 W. G., tapering towards the end. It would
‘be better to [purchase them than attempt to make
them. The costis about 6d. each.—T. W,

Stationery Holder.—M. A. (Suffolk) asks for a
full-size design for the Stationery Holder given in
“ Shop ” supplement of No. 66. 1t is impossible for
contributors to accede to such requests as these,
involving, as they would, an expenditure of much
time and trouble.

. “Shop” Insertlons.—L. B. ( West Bromwich).—
No charge whateveris made for any communication
appearing in “*Shop.” You and others may make
any remarks which are likely to be of service to
readers of WORK, and, if of value, your communi-
cation will be printed, as a gratuitous contribution,
in Sections 1 or 4.

I-a;vinﬁ]Wn.rahpnsa Floor.—A. F. R, (Birming-
ham).—The question Eut has attached to it very
difficult conditions, which, for the benefit of other
readers, ought to be stated: Boards, 11 in. x 3in., not
to be reduced ; no nails on surface ; provision made
for repairs ; and to be ploughed and tongued ; joists
of iron, 3 ft. between centres, and § in. wide on lop
flange; and no bolt-holes are to be made in the
joists. I fear that A. F. IR. will have to modify one
of these conditions, for there is to be provision for
easy repair, which is im ible with ploughed and
ton ﬁurk, especially as the tongue generally
useﬁu is iron hooping. If A. F. R. will rebale the

ing richer in colour, and, if
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Mode of fixing Wood Floor to Iron Joists with-
out boring Holes in Joists.

under eﬁg&s of the flooring, he may have a strip to
exclude dust and draught; but it is, I admit, in-
ferior to an inserted strip in a groove, as in the
usual manner. Seeing, however, that the floor is
11 in. x3in., Ishould not insist on easy repairing. Few
warehouses survive fire-risks long enough to re-
ghuire repairs to so stout a flooring. If the load on

e floor is fairly uniform, fixing might be dispensed
with : but fixing adds to the strength of a floor very
much, and the Bimdpleat plan, without making holes
in the joists, would be to make some rebated strips
(3% in. x 2 in, would do), and screw them underneath.
Of course, I am assuming room enough to admit of
this, which is probably the case. The strips
sketched might be put on every or on allernate
joists.—B. A, B.

Thermometer and Barometer.—IN DouBT.—
Your difficulty arises from the circumstance that
the imprisoned air wvaries in wvolume, not only
in proportion to its temperature, but also in pro-
portion to the pressure to which it is subjected from
time to time, one of these factors—the temperature
—being under your control, the other not so. Your
letter shows that you are unacquainted with the
laws which govern the volume of gases, one of
which is that the volume is directly proportional to
the pressure acting upon the gas under observa-
tion. For instance, & volume of air—which is a
mixture of gases—measuring oxactly 1 cubic ft.
at the normal pressure of about 15 1bs. per sq. in.,
would only occupy one-half that space under a
pressure of 30 lbs. per 8q. in. ; whereas it would
occupy double the space were the pressure de-
creased to 74 lbs, per 8q. in. The pressure of the
atmosphere is constantly varying, and, consequently,
the buj?.k of imprisoned air contained in your appa-
ratus varies also, independently of the thn]:ern-
ture ; hence the corrugated disc—the most yielding
gilétut the chamber—rises to different heights on

erent days. You might overcome your difliculty

by filling the chamber with some liquid, such as
water or alcohol, or a mixture of these if the boiling-
oint of the liquid chosen be in excess of the greatest
tore required; but you must not lose sight

of the inflammable nature of alcohol. Would a
metallic thermometer suit you? If so, such an
article may be readily made and adjusted to act at
:‘ugdu_ired temperature, it being only necessary to
& two long thin strips of brass (or zinc) and steel
—one of each—say, 1 ft. long, 4 in. wide, and ¢ in.
thigk, and earefully rivet them together at intervals

- - an inch, Such a compound bar will bend
the influence of heat, and if it be fixed by
one end in a vertical position, the fixed end upper-

most, the free end will move to and fro as the
temperature varies ; and you could readily arrange
matters so that contact would be made at any
desired temperature. If the heat required be not
sufficient to melt the solder used, the two-strips
may be soldered together throughout their entire
length ; but in this case you will have a curved
instead of a straight combination, on account of the
unequal expansion caused by the htat applied
whilst soldering. The curvalure may, however,
be corrected by placing the strip, hollow side upper-
most, on a block of hard wood, and applying the
“pene” of a light hammer in & succession of light
blows across the strip, the entire lenglh being sub-
mitted to this hammering, until the strip has been
sufficiently straightenced, when the hammer-marks
should be erased by the application of o fine-cut 1lat
file. You will, of course, understand that the entire
length of the compound metallic strip must be
submitted to the temperature to be measured,—
Qur VIVE.

Perfect Safety Bicycle.—I. G, I, (London, W.).
—A machine similar to Fig. 3 (see Won, No, 66,
Vol. 11.) is manufactured by Humber & Co,, Limited,
of Holborn Viaduct. There must be olher makers,
but I cannot call to mind any others.—1H. I3, 1,

Micro. Mounting. — J. P. (Prighousc). — Tho
thin metal caps referred to for securing cclls for
mounting semi-opagque objects, as uscd by Mr.
Enoch, may be obtained from most of the leading
opticians who deal in micro. spcecialities, or from
Messrs. Thompson & Capper, 4, Lord Street, Liver-
pool.—A. T. S.

Incubator.—L. G. W. (Barnsbury).—1 should
strongly advise you to send for Hcarson's little
manual, entitled *The Problem Solved,” price ls.
As you have one of their incubators, the manual
would be of special service to you. As to making a
regulator to suit Hearson’s Incubator, I have no
doubt that it is beyond the abilities of an amateur.
If I could be certain of the exact ingredients of the
capsule, I would not advise anyone to make one,
unless certain as to the ability of the worker to do
the necessary soldering. Probably, the liguid used
is some volatile spirit, or ether ; in any case, its use
is the special subject of Mr. Hearson's patent, and
the company sell all the fittings at very moderate
prices.—IB. A. B.

Piano Making.—J. M. (Midhurst).—You seem
to be in a little difficulty, but I think I shall be able
to set you right. The lines made on p. 452 are not
intended to show the setting-out of the strings, but
are merely the bracings. The measurements are
for a 7-octave piano. The back is quite wide enough
if you have made it 4 ft, 2 in. Tuke the measure-
ments on p. 502, second celumn, 41st line. Your
first note will be 2} in. from the treble end, and your
last note 47 in.  This will leave you 25 in. from the
last bass note to the outside edge of your Iy ck. I
expect your compasses have gained a little with
moving them. Contract your compasses o shade,
until you get the 85 notes within the limit ol 2} in.
from each side of the back., I3e eareful Lo put your
scale to the bottom edge of wrest-plank (sce 0. 563,
third column). I think you will surmouu. your
ditliculty with a little patience. If you have got on
so far, I am sure you will be equal to this, You
will see on p. 502, second column. Glue all edges,
except the bottom. This will answer your other
question.—T. E,

Cassell's “ Popular Educator.”—\. B.—Vol
III. is now complete, and can be had of any book-
seller, or of the publishers, Cassell & Company,
Limited, London, 15.C.

Camera.—I. T. W. (Tamworth).—The camera
you name is very good, considering the price. The
material and workmanship in the higher-priced in-
struments by the leading makers are, of course,
superior, and will stand very much more wear and
tear. .Any plates may be used in any ordinary
camera, provided they are the right dimensions.
The make of plate has nothing to do with it. The
detective eamera mentioned is little betier than u
toy, and the “work obtained by it must be judged
accordingly. Oeccasional articles appear in WORK
on this subject.—D.

Camera.—1. H. (London, E.).—Make a pattern in
paper as a guide. If the measurcments ol the two
ends are correct, lines drawn from the extreme
corners of the larger to those of the smaller end
will be quite right to fold by, The zigzaging of the
bellows ‘is, of course, horizontal, "I'he principal
difticulty, which is scon mastered, is pinching the
corners into form, to make the bellows work
smuut.hllv. It must not be forgotten to allow & little
for overlap in joining up.—D. )

Tempering Axes,—J. 8. (Longsight).—You must
heat the axe 1o a low red, and quench in sult water.
Then let down to o brown or a blue, according to
the steel, and quench for tempering. If you lind
the temper is soft, gradually experiment with
lighter tints, ranging between dark straw and
brown.—J.

Pipe over Plinth.—J. G. (Glasgow).—I have
looked at your model, and there is no way of getting
at the angles except by drawing ont the pipe in
elevation and in front view, and bisceting the angles.
You need not seek for any other way, for there can-
not possibly be one better or more accurate. 1t 1s
one of the commonest and simplest jobs in praclice.
—J.

Readv Recloner.—J. G. (Bradford). — Try
“Quantities and Measurements,” by A. C. Beaton ;
price 1s.6d. 1’ublished by Crosby Lockwood & Co.,
7, Stationers’ Hall Court.
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Connecting Rod TIrasses, — Briss. — Such
brasses arce nob usually lined ont, but are centred
tentatively in the lathe, so that all parts shall hold
up to size. L lined out, you will simply elip the two
halves with packing pieces between, insert a tem-
porary centre, and from it strike the required
circle.—J.

Slide Rule.—F. W. (Morcester).—The best book
is * The Theory and Practice of the Slide Rule,” by
{1::1:11[1113[!. Published by Spon, 1¥5, Strand, London,

O,

Small Iron Castings.—S. & B, (Bristol).—The
only way is to use very soft piz—XNo. 1 Scoteh, with
no admixture, or very little, of serap.—J.

Designs of Working Cardboard Models.—
C. W. 8, (Northallerton), —Inquiries made by me
fail to elicit any information as to where these are
to be obtuined, Proovably some reader may know
whether they arve supplied, and if so, by whom. I
shoulil advise you to ask at 1he shops where work-
ing models are exposed for sale,—J. 8.

Triple Expansion.—KinpurMINSTER.—To give
our correspondent the particnlars he requires, and
explain them clearly so us to be of any use to him,
would take up far too much of our already limited
space ; as the subject is not of sufliciently general
interest to our readers or the publie, we cannot
feel ourselves justitied in so doing. The best thing
our correspondent can do is to refer to ' Seaton on
the Marine Engine,” where he will find the subject
fully gone into, and all the necessary information
fully sct forth.—C. E.

Gold Paint.—\W. H. F. (Kingston).—You say you
have tried several ways of using bronze powder as
a gold paint, but you do not state how you used it.
Have vou tried mixing it with gold size? This is
what the majority of gold paints consist of. Gold
bronze should be protected by a coal of varnish, or
it will turn black.—R. A.

Embossing Dies,.—(C. S. (Manchester).—1 do not
think vyou need trouble about allowing for the
thickness of the metal. The metal used with these
dies for stainping name-plates, trade-marks, ete., is
usually very thin, and if you get your two dies to
fit nicely together, the result (for thin metal) will
be satisfactory.—11. A.

Sheet Metal Working.—J, 11, B, { Norton).—For
instructions insheet metal working, get the nuimmbers
of WoRK that articles on the above subject have
appeared in, and look out for others thal have yet
to appear. Cassell's * Drawing for Metal-plate
Workers” is a useful book at n low l:uriue. (3s.).
“ Millis’ Sheet Metal Work " (Spon) 1s also a first-
class work, but high in price (9s.).—R. A.

Engines.—J. E, (Cardi{f),—% in. bore by 1% in.
stroke would be about correct for such a boiler.—J.

Sanitation.—A. Y. (leptford)—"The following
are good books:—* Sanitury Engineering,” by
Baldwin Latham, price £1 103, : published by Spon,
125, Strand: and the *" Municipal and Sanitary
Kngineers’ Handbook,"” price 1is. 6d., same pub-
lisher.—dJ.

Cover and Advertisements.—W. N. H. (Brad-
{ardj.—'l‘hmﬂcs for your suggestions, which shall

ave consideration,

Waterproof Glue.—F. B. (iAldershot)—If you
are thoroughly assured that no remissness exists
on your part by way ol address or postal delivery,
why not take the advice of a solicitor? -

Saws.—F, C. (Belfast). —Please state your trouble
more definitely, and say whether it is a circular,
frame, or band saw. If also you couch your ques-
tion in a becoming way, you may rely upon a civil
answer.—A. It

Refrigerator.—DouBLE GLOSTER.—From the
sketch you send of an American refrigerator which
vou are using, but *“find in practice an utter
failure,” it appears to be constructed upon sound
principles, the only thing omitted is that of a small
ventilator in the top—which you have probably
left out of the sketeh: you further say * that the
heat to be kept is that of frozen New Zealand mut-
ton.” Does it not strike you that this is expecting
too muech? The temperarnre of your refrigerator,
and, indeed, any refrigerator short of an tee making
machine, will be bLelow freczing point, since the
cooling depends upon the melling of the ice, so
that the work power you put in is 32° I'ahr. at its
hest: the work done must be something less, useful
enough for ordinary parposes, but insuflcient to
arrest the thawing of (rozen meat; clearly, it
would be of no use to introduce any mechanical
means of moving the air.—C. M. W.

III.—QUESTIONS SUBMITTED TO CORRESPONDENTS,

Ready Reckoner for Timber Trade and
Glass Trade.—J. G, (radford) writes :(—* Could
somo kind reader oblige e with title of book and
publisher for joiners' and builders' tables, showing
number of superficinl lcet In any given measare-
ment of wooil or glass "

Water-Colours.—.J. P. (Brlfast) writes :—"* Will
any kind reader of Wonrg inform me how to make
moist water-colonr painis? 1 have made some, but
find they get s hard as stone in o day.”

Ivory Tablets.—Sra GuLnL writes :(—'1 should
be glad to be informed where 1 can get ivory or
xylonite name tablets as used by makers of cameras
aud dark siides. I want some wholesale maker.”

IV.—QUESTIONS ANSWERED BY CORRESPONDENTS.

Tuck Pointing.-M. (/Jishop Auckland) writes,
in reply to SLATER (sce page 162, No. 133) :—" 1I you

- of manganese, 3 parts : lime hydrate, 1p

refer to No. 72, Vol. IL, of WoRK, you will find in-
structions for tuck pointing brickwork ; and to No.
121, Vol. I1I., instructions for tuck pointing stone-
work. If you require any more information than is
there given, if you will write again I shall be glad
to assist you."

Heating Water for Bath.—C. H. (Stroud) writes
in answer to Rouxn O
(see page 414, No. 130):—
“The only way of heating
cold water ina bath is b
using a charcoal heater, FRESHN
similar tosketeh, in which |8
A is round sheet-ironcylin- 38
der; B, handle on either &8
side for lifting; ©, per- [&&
forated cone grating; D, [§§ A

ipe reaching under per- FiEEdTRRERIINIEE T W
forated cone, the air rush- HENRTEEEE
ing down pipe and up
through the perforate
cone, acting as a blower,
and keeping the charcoal
in a lively state. I’lace
apparatus in bath of cold
water and let it remain
until water is sufliciently
heated, then remove from

C
bath room.” Charcoal Heater for
Wicker Stains.—L. S.

Bath.

L. (Kirkcaldy) writes to

A. B. (Westminster, S. ") (see page 462, No. 133) :—
“Wash the wicker, after being thoroughly cleaned,
with a solution of cutch (catechu). The solution
may be about 1 cutch to 20 boiling water. Allow to
dry, and coat with solution of bichromate of potash
of ‘about same strength. Expose to the light uniil
dry, and repeat the bichromate coating until the
desired shade is produced. The_ colour is per-
manent, and can be left unvarnished if you like. I
think you will like this method. Your chair was
very likely coated with common brown varnish—
not stain.

Heating Room,—RusseLL writes to C. J. P.
(Derby) (see page 462, No. 133):—"If you have
domestic hot-water apparatus, 1 should carry pipes
from them, you would find it cheaper than any
other method. I shall be pleased to send you
drawing for same if you can show exisung pipes.

Dry Battery.—H. BE. (South Norwood, S.E.) fur-
ther writes in reply to J. A, M. (London, N. W.) (see
pages 14, 110, and 203, Vol, IIL):—' 1 must apologise
for not noticing your letter before, but have becn
very busy for some time, and have not looked at
some numbers. Going through this evening I came
across yours, and hasten to reply. I am sorry to
hear you could obtain no result after following "“c’i
instructions, which I have re-read. I had not trie
the first recipe, but gave you what I believe to be
Gassner's mixture. 1 _culled it from a reliable
source, and have no doubt as to its correctness.
This being so, I cannot account for your failure.
The second recipe (with agglomerate Leclanché) I
have tried, and found to work well. Here are some
more which you might try. (1) Permanganate of
Potash Dry Cell.—Get a Fmt jar, line inside with
sheet zine, allowing 111%l or connection, and well
amalgamate all except the lug. About three parts
fill the jar with a saturated solution of sal-ammoniac,
add an ounce of permanganate, and well mix, then
stir in suflicient plaster of Paris to make a thick
cream, Inserta good-sized carbon plate in centre
and as soon as set, scal over the top Wlth mEIt_E{i
paraftin wax. (2) Meserole Dry Battery.—-The mix-
ture for filling the dry cells, prepared by M. A. V.
Meserole, is said to consist of the following solid in-
gredients in the form of powder: charcoal, 3
parts ; mineral carbon or graphite, 1 part; Erizgﬂg
arsenic (oxide), 1 part; and a mixture of glucose
and dextrine or starch, 1 part; all by weight.
These are intimately mixed dry,and then worked
into a paste of proper consistency with a solution
composed of equal parts of a saturated solution of
chloride of ammonium (sal-ammoniac) and chloride
of sodium (salt) in water, to which is added one-
tenth volume of a solution of bichloride of mercury
(corrosive sublimate), and an nal volume of
hydrochloric acid (spirits of salts), The fluid is
added gradually and the mass well worked up.
Klements and sealing as before. No. 1should give
a capital cell ; of No, 2 I know nothing, but if fond
of experimenting you might try it 1 shall be
pleased to know how you get on. A letter addressed
to me through the Editor will reach me. 1 also
experiment a little it I can find time.

«w Nl

il _thu:;! I

V.—LETTERS RECEIVED.

8 have heen received from the following corres-
J-u?:ﬁ-ﬁg_nmnd answers only awnit epace in 8mor, upon which
there is great pressura =13, B, (Dep {ord].' F. H. J.l4Angelica):
E. I 8. (Hanley); H. T. M. (deton, W.): H. C. (Birmingham);
¥. 8. London) ¢ DowLAIS : It A, B. (Carmarthen); U, H. (Liver-
pool) 3 H. J. (Rochdale); W. D. (Helfast); BENCH ; CONSTANT
HEADER: A. K. (Scorrier); O. H. M, (Portsmouth); F. M,
(firistol) ; V. L (Newcastle-on-1yme) ; J. 8. (Peterbora )y A. H. B,
(Staleybridge) : G, P, (Elgin) ;WOODWORKER ; T. H. L. ( Dhublin):
B It. 8 tGloucester); G. A, B, M. (Birmingham); WERDLESS ;
W. C. (Deptford) ; Mucaixs; W. L. H. (Swindon) ; GAMESTER ;
8 8. (Grantham); G. L S H. (Coventry): E.Ti‘;ﬂ"rdn:acbm_-m;
A L. (N0 Address): 0. W. 0. (Stockton) ; It . M. (Blgin);
Lover oF Musio; E. u.(‘ﬁipbuﬂnn J. D. (North Wales) ; 0. \W. 8.
\Lower Sydenham); F. W, G. [mu.t%m]: J. T. B. (Reading ;
W. B. (Lendon); J. 8. (Keighlep); W. E. gﬂﬂtﬂ]' G. B, H.
(Leeds): W. E. T, (Burton-on-Trent); J. H. (Leeds); LovER OF
“Work": K. K. 8. (Cromer); H. M. (Keighley): A.'T. (Canon-
bury): J. 8. (London, N.); E. AND B, (Blackburn); COXSTAXT
READKR; WATERPROOF GLUE CO.; {}Hu.m.u\"li A. R. (Bir-
mingham); S. J. W, (Yelalyfora) ; G. A. B. (Edinburgh); A. B.
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FourtH EpiTioNn. Price 78. Gd.
Practical Electricity. A Laboratory and

Lecture Course, for First Year Students of Electrical
Engzineering. By Prof, W. E. AvrTon, F.R.S., Assoc.
Mem. Inst. C.E. With Numerous lllustrations.

CasserLL & Company, Limiren, Ludgale Hill, London,

WORK

{2 published at La Belle Sauvage, ludgate ITill, Lomdon, né
9 o'clock every Wednesday morning, and showld be oblainable every-
where throughout the United Kingdvm on Friday af the lalest.

TERMS OF SUDBCRIPTION.

8 months, free by post w e s 18, B4
6 months, " e e o 8. 3d.
12 months, - e .« G, B

Postul Orders or Post OMce Orders payableat the Genera)
Post Oltice, Loudon, to CAsskLL and CoMPAKY, Limited

TERMS FOR THE INBELRTION OF ADVERTIARMENTS IN RACH
WEKELY IBRUE,

£ 8 d

One Phga = = =~ = = = = = =«1]1200
HaltPage = = = =« = = = = = 6100
uvarter Page = =« =« « <« « =« = H13 @

ighthofaPage - « =« = = = - 117 6

One-Sixteenthof n Page- - - =+ - = 100
1a Column, per inch « = =« = = = 0100

Bweall prepaid Advertisements, such as Situntions Wanted
and Exchanse, Tweuty Words or less, Ove Shilling, and Ope
Penny per Word extra if over Twenty, ALL OTukEnr Adver
tigements in Sale and Exchange Column are charged Ooe
Shilling per Line (averaging eight words),

Prominent Positions, or « series of inserlionas,
by specinl arrangement.

=s% Advertisements should reach the OMcee fourteen
days in advance of the dato of issue.

SALE AND EXCHANGLE.

Beit's Patent Evamelled Adhesive Water-
proof Advertising Paper Letters and Figures
in all colours and sizes. Best and cheapest. Liberal terms
to agents. Sample sheets, gratis. Factory, 17, Arthur
Street, London, W.C. [22r

Vietor Cycle Co., Grimsby, sell Mail-cart Wheels and
Parts. RES .

Who's Lunt 7—Why, the Best Man for Joiners' Tools,
of warranted quality. Send stamp for our Seventh Edition
Reduced Price List.—LunT, Tool Merchant, 297, Hack-
ney Road, London, E. [13®

Walker Brosg., Leeds.—Mail-cart wheels and ax[les.
5 R

The Universal Amateur Exchange.—Electri-
cal, Optical, Mechanical, Chemical, Photographic, etc
Established 1862z, Catalogues, 2d.—A. Carvatzi, Chenies
Street, Bedford Square. 18 r

Price List of Carpenters Tools, containing nearly
400 lllustrations, free by post.—OspsorN DBrorTHERS, Tool
Merchants, Portsmouth. [16 R

The Talmer does the Best.—Illustrated pamphlet
of this perfect Hand Camera 2 stamps. — LALBOT AND
Eamer, Blackburn,

Photographic Apparatus, list 2 stamps. Dark
Slides, best quaiity, fitted to any cumera: } plate, ss.;
} plate, gs. 3d. Allsizes made.—TaLBOT AND EAMER,
Blackburn. [18 R

Fretwork Designs.—Books of 1z, 7d. and 1s, 1d.
4o smaller designs, _lzd ; sample sheet of 6, 2d. Fretwood
from 4d per foot.—TavLOR's Fretworkeries, Blackpool.[1g ®

Fretworlk Tools and Materials at Crarke's
Tool Stores, Fore Street, Execer. New lllustrated Cata-

logue post free. [20 R
Joiners’ Tool List, post free.—Boorn BROTHERS,
Dublin. [21 R

Picture Moulds.—i5 to 25 per cent. saved. Send
for wholesale list, one stamp.—DENT'S, Importers, Tam-
worth. 3R

Catalogue of New Tools, 6d.—Monthly Register,
containing details of upwards of 3,000 (three thousand) new
and second-hand Gasand Steam Engines. Boilers and eve
description of Tools and Plant wanted and for sale ; cash
or hire purchase.—Call at 100, Houndsditch, London ; or
send 4d. for Register to BriTrannia Co,, Colchester, f;r R

Violinists.—Italian perfection gut strings, E, 7d. ; set,
25, 11d., post free,—kE, Bakger, Clarence Street, Dart-
mouth, Devon. [rs

Valuable Bargain, — Fine mellow-toned violin in
perfect preservation; complete with bow and baize-lined
case, . Take 14s. 6d. for the lot; violin alone worth double.
Money willingly returned if not approved. About zos,
worth of music z:msuiled} given in free,—Granam, College
Buildings, Ipswich, !z s

The Buyers’ Guide to the best Books on Mechanical
Subjects, with table of contents, price 6d. In cloth, 1s. 6d.
—Published by Britannia Co., Engineers, Colchester,

Lettering and Sign-Writing made Fasy.—

Also full-size diagrams for marking out eight alphabets,
only 1s.—F. COULTHARD, Darlington Strect, Bath. 100
Decorators' Stencils (6o large sheets), 2s. ﬁd
Fret, Carving, and Repousse Patterns.—
100 of either, full-size, 15.; 35 Fret 1-‘_hur._n_1 Frames, 1s,; 30
Fret Brackets, 1s.; 100 Sign-writer's Stencils, 1s.; 300
Turning Designs, 1s. ; 400 small Stencils, 1s.] 500 Shields,
Monograms, &c., 15., postage free.— I, CouLTHARD, Dar-
lington Street, Bath (late Bournemouth). [3s
Anti-vibrator Castings, Brass.—Offers.—Apply,
Smarr, Wenlock Buildings, Ironmonger Row, E.C. [q.'s
Wood Carversshould send for HATTEN & BEDDALL S
rice list of Wood-carving tools, 69, Malvern Hill Road,
%inniu;ham. [s3 ®
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