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' Therefore those in whose minds the above

- title may have raised visions of a perfectly
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A HANDY FOLDING BENCH FOR WOOD | visible in it. It was, in fact, nothing but
WORKERS. an underground passage from which coal
VID DENNING cellar and larder opened out. A perma- | appointed work bench and all its accom-
BY DA i nent standing bench of the usual size was | panying outtit will, I fear, be disappointed ;
P

Peruaprs the following account of a small
carpenter’s bench may be of some assistance
to wood workers who are cramped for room,
as I was when I contrived the one I purpose
describing. It certainly was not as good as
a properly-made bench, but then this takes
up a considerable amount of space, and,
moreover, requires al-
most a special work-
room. In the house
at which I was then
living, no such room
was available, and the
domestic ~ workshop
had to be dispensed
with—only for a time,
however ; for before
very long the con-
trivance to be de-
scribed was rigged
ap, and, in default of
a better, answered its
%urpnse well enough.

ne often hears ama-
teurs complain  of
having no place which
they can use as a
workroom ; but, after

out of the question, and I resolved to
see what could be done with a folding
one. It should besaid that no heavy work
was contemplated, nor yet any of large
size. The hmited area, apart from other
considerations, would prevent that, some-
thing that would do for odd jobs and small
work being quite sufficient for my purpose.

all, there are, I take
1t, comparatively few
houses in which they
might not gratify their
 tastes. In the one re-
ferred to, there seemed

i still others, no doubt, will welcome a

few suggestions which, however primitive
' they may be, at least have the merit of
- being based on personal experience. 1t may
~further be added that no unnccessary ex-
' pense was ncwrred, and that this, as will Le
cseen, was of the most trithing character.
~Were 1 to suggest possible improvements,
whatever value there
micht otherwise be in
the Ill“tr‘.‘u'iﬂ;‘ 'LlL"'-l"l‘i]P'
tion 1 tear wonld be
reduced. Ishall, there-
fore, content mysclf
with saving that the
bench, thoueh of the
erindest form, answered
very well e the cir-
cumstances, and I
think 1t will be more
helpful to tell exactly
what 1t was than to
tell how 1t might be
mmproved o,

In order to get to
one of the compart-
ments opening out of
the passare—the coal
cellar, 1 think—it was

necessary  that the
bheneh  when  folded
should not project

more than a few 1n-

0 likely Elput, and the
- Position I ultimately
~ ehose—it certainly was
~ “Hobson’s choice:”
~€ther avail myself of
42 ithout a
not com-

to the

ches from the wall to
which it was attached,
and only one part of
the wall was avail-
able for this purpose.
Fortunately, there was
a cas Dbracket Just
above the place the
bench was to occupy,
so that mno great
inconvenience was
caused by the light.
1f that from the fixed
bracket did not sut
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rough but serviceable portable gas stand or
bracket. A description of this must, how-
ever, stand over, as it can hardly be con-
sidered part of the bench.

The top of this was formed of a couple of
1-in. pine boards, screwed together to form
one piece. Only the top surface and front
edge were planed over, the remainder being
left quite rough. Perhaps I should say that
when I began it the intention was that the
bench should be only of a temporary cha-
racter, or a little more care might have been
taken both in material and finish. Pine,
for instance, is not so suitable for the pur-
pose as some harder wood, though this,
after all, is only preferable on account of its
being more durable and not so likely to be
injured. The screws, of course, were driven
in through the bottom board, care being
taken that their points did not project
beyond the upper surface. By using plenty
of them—and, if I remember, some glue be-
tween the two boards—a plank practically
as useful and solid as if it had been formed
of one piece was got. The only reason for
building the top up in this way was that 1
happened to have the inch stuff by me, but
had none thicker. If I had had any suffi-
ciently thick I should have used it, and
avoided the then unnecessary labour of
screwing two pieces together. The size
of the top was about 4 ft. long + 11 1n.
wide. To attach this to the wall another
piece of wood, say 4 in. wide, was taken,
the same length as the top and of 1-in.
stuff. Writing from memory, I am unable
to give exact sizes, but these are of little
consequence, as if the principle of the con-
trivance be understood there will be no diffi-
culty in any one making a similar bench of
such dimensions as may be most convenient
to himself. Where sizes are mentioned, it
will therefore be understood that they are
given more by way of suggestion, though in
the main they approximate very closely to
those used. 1 should explain here that the
wall to which the bench was fixed was of
brick, not of lath and plaster, so that
there was no great difficulty in securely fas-
tening it. Lath and plaster are, no doubt,
cood enough i1n their way, but I don’t
advise any one to fit his bench against
such a wall ; but even then, by tapping on
them, he will soon find out where the solid
wood into which nails may be driven lies.
However, in a brick wall holdfasts were
easily driven —too easily, indeed—into the
mortar, or stuff so called, and sufficiently
resembling it to have passed the authority
duly appointed to certify that everythin
was fitand proper. We who have inhabiteg
houses erected by the speculative builder
know how very careful he is only to use the
very best of everything ; otherwise, in this
Fartmular instance, in my ignorance I should
iave called his mortar sand. Whatever it
was, nails would not hold in it, and it is not
altogether easy to drive them into bricks.
The alternative, therefore, is to plug the
walls wherever a nail is to be inserted. This
I managed, and I think it is a way com-
monly adopted, by clearing out some of the
mortar here and there between the bricks,
mauking, in fact, a good hole between them,
and hammering 1in pieces of wood to
tightly fill them. A small ordinary hammer
18 no good for this, but the coal hammer
will do very well, as 1t is of the utmost im-
portance that the plugs or wedges be very
tightly fitted in. Nails may then be driven
in and held securely.

The wall having been prepared at a suit-
able height for the bench, the piece of wood
by which it has been stated it is attached

to the wall was nailed up.
hold which nails have when driven in slant-
ingly in opposite directions has already
been referred to in an early number of
Work by Mr. Adamson, in his articles on
“ Artistic Furniture,” and the novice cannot
do better than refer to them.

With regard to the height of such a bench
there is no reason why the maker should
not suit his own convenience. The prac-
tised worker becomes accustomed to work
at the ordinary bench height, but it seems
absurd, apart from custom, to suppose that
one height can be naturally the most conve-
nient for both tall and short people. 1 ven-
ture on this digression to prevent any ama-
teur thinking that the regulation height of
benches must necessarily be the best for
him whether he be short or tall. Let him
choose the height at which he can have the
most command over the tools he is using,
and that this in practical workshops 1s to a
great extent a matter of custom may be seen
by noticing the equal facility with which
both the tall and short men work at benches
of the same height. The amateur who may
be supposed not to be able to work more
freely:at one height than another should
have his bench at such a height that he can
do his work conveniently without the neces-
sity of stooping too much. At the same
time, he must not have it so high as not to
be able to stand well over his work. It will
thus be seen that considerable latitude 1s
allowable, although no doubt something
near ordinary bench height is about the
best. This may be stated as about 2 ft. 6 1n.
Personally, I find this the best; but an
inch or two for general work does not make
much difference. In an ordinary bench the
height can be easily altered by either cutting
the legs shorter or putting something under
them ; but as this folding bench 1s hinged
to the wall, it will be as well to decide be-
forehand on whatever height may seem most
convenient, to avoid troublesome alterations
afterwards.

Three good strong iron butt hinges formed
the connection between the top and the

iece nailed to the wall. The hinges were
astened to the back edge of the top with
knuckles upwards, as the top, when the
bench was not in use, was designed to fold
in this direction, and not to hang down-
wards. Those who have read the recent in-
structions on “ Hinges ” will not require to
be told that back flaps might be used in-
stead of butts, and that they would have to
be fastened to the upper surface of the top,
or, rather, sunk into 1it. For further direc-
tions about this part of the work the be-
ginner who has no very definite ideas how to
go about it may be referred to the above-
mentioned articles, in order to save recapitu-
lation of the instructions they contain.

So far as we have gone, 1t will be seen
that the bench, though supported behind,
has nothing to sustain it in front. Without
some arrangement to do so, the hinges
could not bear the strain, nor even if they
could would the top be rigid enough to be
worked on. I useg two legs, which were
hinged to the top near the ends and front,
so that on this being lifted they hung down
and were out of the way. They were, if I may
use so grandiloquent a word to such a very
simple arrangement, self-adjusting, for on
lowering the top they naturally fell into their
proper position, and required the smallest
possible amount of humouring to get them
in their places exactly. The legs themselves
require very little description, as they were
simply a couple of 2}-in. squares; one of
them, I think, was an old kitchen table leg,
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and the other was an odd bit that came in |
handy. Beyond cutting them to the right
length and squarine o!f both ends, they
required no preparation.

Back-flap hinges were uszed to attach them -
to the top, one to each leg, where, of course,
1t was fastened to the back. licfore hingeing
them to the top both legs were connected by
a piece of board. This was nailed on to the -
front sides, and being subsequently bored
with holes, in which pegs were placed, served
to support boards while their edges were
being planed up. The width of the board
was not great, say, 8 to 10 1n., as no large
work was done on the bench. It was of
1-in. stuff, and the holes were simply made
as wanted till there were enough of them
with a centre bit.

I have mentionea this board, as on its
thickness depends to some extent the exact
distance at which the legs are placed from
the front edge of the top.

Perhaps 1 can make their position clear
by saying that the front of this hoard shonld
be flush with the front edge of the top when
the bench is in use. The object of this will
be apparent on trial if it is not already so.

At first, instead of a bench screw, [ used
a small stop, screwed to the front edge of
the top, as shown in Fig. 1, the triangular
space being prepared to jamb the end of
anything being planed up into 1it. Of
course fhis, though fairly good, is not so
satisfactory as proper %JEIIE]J screws, of
which I afterwards got one. These, as I
daresay is well known, are both single and
double, z.e., with either one or two screws;
and it 1s almost needless to say that only a
single one was used on this bench. A few
words describing the way it was fixed may
not be amiss.

With the appliance are included two
blocks, one of which is threaded for the
screw’; the other simply fits quite loosely.
The former one must be fastened 1n some
way to the bench top, so that on turning
the screw the other is brought up to this as
far as may be necessary to hold anything 1t
may be desired to fix. I managed as fol-
lows. The screwed block I made fast to
the under-side of the top, removing a piece
of the board last referred to away for the
purpose of affording it space. To keep the
movable block with its upper edge level
with the top of the bench, L afiixed a wooden
guide red to it. This was of some strong,
tough wood—probably ash—glued 1nto the
movable block, and sliding with a hole bored
through the other. This hole should be
larce enough to let the guide pass quite
easily and freely through 1t.

As a bench stop, a piece of wood was used
which fitted quite tightly within a rectan-
gular hole bored through the top. The stop
itself should be at least an inch or two
longer than the thickness of the top. When
not required for use, a tap with the hammer
from above levels it with the bench, and to
raise it the hammer is applied undernea
Such a bench stop is by no means tuth
despised, and it may be questioned whether
some of the patent arrangements a;eqsﬂpﬂ':
rior to it in every way. Anyhow, its sim

licity is the reason why it is recommen
Eera, and any man who can’t use 1t mayﬂn&
pend that it is not so much owing to
inefficiency of the stop as to his own

of skill. ‘ :

So far as the bench goes this cﬂmp}_‘iﬁ:

its description ; but there are—or, rather,
two little matters W

were—one Or Jn
though not actually part of itself, 1n twely 4

tion with it may very appropra
noticed. For one thing, 1t soon
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avident that when folded up against the wall
smething more than a piece of board rest-
ne on the ground was mecessary to keep 1t
$here. Somehow or otker, the end of that
anfortunate plank, which seemed quite out
f the way, was always coming in contact
fith EDIIJBE)DdE"’E beetle-crushers, or they
sth it. It was not altegether satisfactory,
nd nobody ever thought, apparently, that
36 I ﬂ?ﬂbe avoided by the simple expedient
if walking in the centre of the passage. My
wn private conviction is that before that
jench was put up those who used the pas-
ace kept close to the wall on the side oppo-
ite to it ; ever afterwards, however, rubbing
along the bench side, till I put up a catch,
ghich held the bench to the wall. This
atch, like everything else about the bench,
was of the most simple construction. It
gshown in Fig. 2, which explains it soclearly,
jhat remarks about it can hardly be ne-
985S It was made of wood, and was
jung on a screw nail, the neck of which
passed loosely through it. The thickness at
ne end, of course, was merely to keep the
atch end away from the wall; but it the
grew were put through the middle of a
nfficiently long piece of wood it would do
ast as well. In this case, it would not do
0 screw the wood close up to the wall, as a
ifficient space would have to be left for the
lickness of the top.
Another little arrangement, if not an ab-
lute necessity, was at any rate soon found
ibe a convenience. When working at the
ench its front supports were apt to get
ished back, as, of course, there was
thing to stop them at the bottom.
iLhis having resulted once or twice in an
bset of everything that was lying on the
gnch at the time, led to the stop, as shown
L Fig. 3, being fixed to the floor. One or
0 nails being driven in between the
geing prevented it being forced back-
3 dsi) which was all that was necessary,
pre being no upward strain. These blocks
re rather in the way of people passing to
Id fro, so these were altered for another
rangement, which got over any difficult
‘that kind. To the back of each lez
nged a piece of wood, to fold upwards
ien required and at other times to extend
ckwards as far as the wall, where it
ed 1n a cleat of very similar shape to
it which had been previously used on the
pr. This arrangement prevented any
ther mishaps, and served 'till the bench
;f va.l to another house was finally dis-
£0 connection with this, I may mention
convenient way of keeping one’s tools—at
8t, a good many of them ; for, as will be
B0, 1t 18 not suitable for planes, large saws,
d a few other things. ][ﬂzur chisels, screw-
;_-' and all the smaller articles, it is
i adapted, especially if, as in this case,
g bench is against a wall. The tools are
ible, and each can be reached down
required and put up again when done
i without any of them lying about on
‘bench—an important consideration with
mall one. Every one knows the waste of
€ caused by hunting up a tool, whether
8 from among others lying on the bench or
B the chest, and all this can be avoided
#inging them in a kind of rack against
wall T call it a rack, as T do not know
¥ well how to describe it dtherwise ; but
‘Bame does not matter much so long as
(fontrivance is understood. A piece of
4 Bay 2 or 3 in. wide and X in. or
flick, of any convenient lengtfn, forms
may be called the foundation. On

e e e
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fastened with tacks, the web being left
loose lengthwise between the tacks, so that
it forms a series of loops. In these loops
the tools are placed, blale downwards.
The handles prevent tl:c1a «lipping through.
So convenient have I jonuad this arrange-
ment that I regularly keep many of my
tools permanently this way in preference to
any other. Ior instance, my lathe—a
Britannia, No. 10—stands in a recess of my
workroom, for, fortunately, I am not driven
to a cellar passage now. Behind it are
arranged my turning tools. On another
piece of wood, similarly looped with web,
are my carving tools. In a workroom tools
hung this way are not only ornamental, but,
what is more to the purpose, it is very easy
to select any one that may be required.

It seems, somehow or other, that this
description of my folding bench has run on
to a considerable length; but all I can say
in extenuation is that when I was a younger
and a wiser man (in my own esteem) [
should have been glad of similar suggestions
to assist me. That these are perfect I do
not pretend ; but, in the belief that they will
be welcome to some among the hundreds of
thousands of all sorts and conditions of men
who read WoRkK, they are set down in black
and white.

Everything that seems necessary has been
described ; but if the written explanation is
not sufficiently lucid few will experience the
slightest difficulty in knowing what is meant
if they will refer to the accompanying illus-
trations (Figs. 4 and 5), the first of which
shows the bench open for use, the latter
closed or folded against the wall. Should
I not have made myself sufficiently intel-
ligible, I will endeavour to rectify any de-
fect in the “Shop” columns, only—may I,
without offence, say it?—I would suggest
that it will be better for the young worker
not to write off immediately he meets with
a difficulty, but to try and solve it for him-
self. It will prove much more useful to
him to do so, and he must remember that
the object of this article is not so much to
tell him how to make a bench exactly like,
or, in other words, a copy of, mine, as to
suggest plans by which he may profit. Still,
should any one meet with a difficulty he
feels himself unable to surmount in fitting
up a similar bench, I will gladly help him
as far as I can in “ Shop.”

— -

LOCK REPAIRING AND KEY FITTING.
BY THOMAS WILSON.

S

PATENT LOCKS FOR SAFES.

As I remarked at the conclusion of my last
article, ordinary lever locks afford ample
security for general purposes, but for safes,
or where perfect sccurity is required, it is
necessary to render them unpickable. There
are various means in use for attaining this
end, most of them protected by patent. It
would be outside the scope of this article to
describe all of them, but I will briefly de-
scribe those of Hobbs, Chubb, and Bramah,
inasmuch as they have been before the
public longest.

Messrs. Chubb use levers with notches
(or false gatings as they are technically
termed) cut in them, as shown in Figs, 1
and 2, so that the bolt stump (I'ig. 3) can
enter a short distance, and where these are
numerous 1t is almost impossible to tell if
the bolt has entered the true or false gating.
The makers, however, do not rely entirely
on these, for they use a detector, which,

‘*' upholsterer’s chair webbing »s

-|r:: ;.- 3 .

3 1‘

briefly described, consists of a trigger so

arranged that if any lever is raised too hicl
the bolt is blocked, and it cannot be with-
drawn even by its own key. 1t can, howeser,
be released by turning the key slightly i)
the other direction.  This detector, hesides
assisting in rendering the lock unpickable,
serves to show if the lock has been tampered
with. Messrs. Hobbs rely on their patent
movable stump, shown in Iig. 5, by mecans
of which any pressure, if applied to the bolt
before raising the levers, 1s transferred to a
fixed part of the lock, so that the levers are
perfectly free. DBoth these methods render
the locks practically unpickable.

There is one other defeet in lever locks
which I have not mentioned, and that is the
risk of the bolt step, A, shown in the key,
I'ig. 9, being worn (or, perhaps, wilfully filed
or ground down) so that it is not long
enough to throw the bolt home, which re-
maining in the passage of the levers can
easily be thrown back by an ordinary pick.
To obviate this danger, Messrs. Hobbs intro-
duced their patent protector, in which the
bolt step or tdlon is fixed to a revolving
nozzle instead of on the key (see IMig. 4).
With these improvements their locks may
be said to be perfect.  Space will not per-
mit of mention being made of the inventions
of Chatwood, Tucker, Parnell, Tann, Pricc,
Fenby, Hart, Cottrell, and Hodgson, all ol
which have demonstrated the possibility ot
producing locks capable of defying picking
instruments in the Lands of experts.

To cut a key to a lever lock 1t is necessary
to remove all the levers, laying them care-
fully on one side in the order in which they
are taken out. Now cut the first step in the
blank so that it will throw the bolt, then
replace the first lever and cut the sccond
stop so that it only raises the lever to the
necessary height to allow the stump on the
bolt to pass the gating; next replace the
second lever and procced in the same man-
ner, continuing until all the levers are
replaced and the corresponding steps cut in
the key. TFig.9 showsa lever key for a night
latch. The first step in this is a sham,
as the bolt is thicker than the lever, and
takes up the first two steps, so that it follows
that the key belongs to a four lever lock.
It will not do, however, in buying a lock, tc
be guided by the key unless it is by some
well-known maker, as I have known a lock
with only two levers have a key like the
1llustration (I'ig. 9), the levers being kept in.
their places by a pin riveted in the covering
plate, so that it is as well, in buying a lock,
to have the covering plate removed and sce
that the levers are actually there. Fig. 6
shows a Bramah lock. This well-known
lock 1s in principle the same as a lever lock,
but instead of levers small guards of sheet
metal (Fig. 8) are used. These work in
a cylinder (I'ig. 10), carrying a stud which
turns the bolt; a flat steel ring (Iig. 11)
projects into a groove in this eylinder, and
the ring 1s notched to correspond with the
notches in the guards, as shown at A, Fig. 8.
In unlocking, the key presses the guards
down until the notches are opposite the
corresponding notches in the ring. The
cylinder can then be turned round and the
bolt thrown back, a small spiral spring at
the back of the guards replacing them in
position when the key is withdrawn. Those
made by Messrs. Needs and Co., the suc-
cessors to Joseph Bramah, the patentee, are
very secure, but common Bramah locks are
seldom perfect, and can be opened in many
different ways.

To cut a key to one of these locks it is
necessary to fit the blank to pass the outside

cylinder, then to take off the cylinder, when

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



|

436

Locrk RerArrRING AND KEY Frr7iNe.

[ Work—September _3, 1339,

it will appear as shown in Iig. 10, with the |
ring, I"ig. 11 (which is in two pieces), In |

position in the groove, B B ; now file down
the end of the blank until the stud on the
key nearly enters the cylinder, then blacken
the ¢nd and press it in the eylinder. It will
then show the impression of the guards on
the end, and these should be cut down
cqually in the blank for a short distance,
say, an eighth of an inch. The cylinder
should now be held in the hand with the
key pressing it, so as to see the distance

i

A

I

Figs.1 and 2. —Chubb’s Levers with Notches or False Gatinzs.

8top. Flg. 6.—Bramah Lock (Till Lock).

nceessary to cut the notches in the key, which
may be ascertained by holding the eylinder
to the light and looking at the groove, B B.
The notches in the key should be cut down
one at a time, until the gatings in the
guards are opposite the grooves in the
cylinder, when if the lock i1s put together
the key will be found to fit,

These locks are now seldom used for safes,
but they are frequently used for purposes
where a small key is preferred, such as night
latches, jewel cases, ete.  Ior night latches,
however, they cannot be recommended, as
like all drawback locks, however good the
works may be, they can easily be opened by
boring a hole under the latch, and turning

Fig. 7.—Dovetailing New Bow to Key.
Defect at A. Fig. 10.—Cylinder of Bramah Lock (Night Latch). Fig.1l.—Ring.

back the handle with a picee of wire.  Tie.
12 will 1llustrate my meaning.
reason I prefer Chubb’s Combination Nisht
Latch, in which the levers themselves form
the bolt, and which i1s opened from the

Cinside by turning a handle, and not hy

drawing 1t back. A night lateh on this
principle can now be bought for as low as

3s. Gd. or 4s., and i1s about the hest that |

can be used. No direction need be oiven

for cutting keys to this kind of lock, as all
lever keys are cut in the same manncr as

or this |

twisted ronnd the jomnt. et a pennywaort!y
of borax, powder and moisten a piece of |

: {;ln 10 ]'r!l_‘-.' it '[Hn‘.'l|t't'{‘1| H B it 1w T rtine },

and pnt a httle over the hrass wire,  Now
hold 1t with a pair of tones in the fiereest
fire at vour command.,  An ordinary  kit-
chener will do it all the dampers ave opened
and a clearfive made ;i faet, | have bz
them in this way myself, when a lone dis
tance from the shop.  An ordinary crat
would probably do 1if the top was covered
down to the bars with sheet ivon to inerease

"
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Fig, 3.—Bolt Stump.

previously deseribed. DBefore elosing this

paper, it may be as well to describe the |

method of repairing a broken key (broken,
that is to say, at the bow, for if the bit 1s
broken it_cannot be repaired). 1f the bow 1s
twisted off and not damaged, a slot should
be filed in the top of the key and the how
driven on, but should the bow be broken,
an old key must be found with a sound bow.

In ironmongers’ shops all old keys are
preserved for the sake of the bows, so that
one could be bought for a trifle, if there did
not happen to be one in the house. Having
procured the bow, it and the key should be
dovetailed together, as shown at a A, Fig. 7,

4

i
-. il 1 ’1 '

Fig. 4. —Hobbs’
Figz. 8.—Notches in Guards.
Fig.12.—Mode of opening Night Latch.

| the draucht.

1
f

dmimll?..

Tig. 12.

Patent Protector. Fig. 5.—Hobbs' Patent Movable :
Figr. 9.—Key for Lever Lock, showlng

When the brass has melted,
turn the key round once or twice mtil 1t
has cooled, so that the hrass may le equally
distributed, and then put it on one side to
cool. Take off the surplus hrass, and clean
up the key with emery cloth, and 1t 1

finished, and will be found equally as strong

18 0 New one. g
I think I have enumerated now all the

| ordinary repairs incidental to locks1n genera
' use, and have enabled those of a mechanica

turn of mind to keep their own locks 0
repair at a very small cost. As 1 stated &
before, [ shall be pleased to give any 1u- =
formmation that may be required through the >

and a few strands of brass binding wire | medium of “Shop.”
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"METAL SPINNING.
BY F! J. DURRANCE.

L T

o those of my readers possessing a lathe,
ere can be no more interesting or pleasant
ay of using it than in the process of metal
inning. Very little 13 known amongst
nateurs of this method of sheet metal
prking, too little, in fact, considering that
indreds of useful articles in daily use can
easily and simply made by this process—
in trays, egg-cups, candlesticks, etc. And
ost of ‘the articles produced are speciall

ited for embellishment by the two methods
sgown to readers of WORK as repoussé
ork and chasing. The tools required are
ory few, and can be easily made by any one
ving a little mechanical knowledge. And
e necessary skill is soon acquired, and the
esults obtained very satisfactory. Now to
ork. Presuming you have a little know-
adge of wood turning, I will commence by
escribing the making of the simplest thing
can think of—a cigar-ash tray. Take a
jece of hard wood of a close grain (beech

metal to commence practice—lead, pewter,
or better still, sheet zinc used for covering
the counters of hotel bars is preferable, as
it keeps its colour and takes a good polish.
Most plumbers will pick you enough out of
the scrap for a few coppers. Now cut a

the metal sheet between the two, and bring
up the back centre against the small end
- of block. Run the lathe slowly round, and

centre the metal sheet. Now screw up the
| back centre firmly and lock it, put a little
- otl on centre, and we are now ready to begin

Fig. 6.—Theoretical Sketch of Plan of
Lathe, etc,, looking from the Top,
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¢ birch for instance), about 4 in. s
: \ . square and
dnch thick; by any of the well-known
6t fasten it to a chuck. A good way
(by the taper screw, or attach it to the
b8 plate by serews from the back, Fig. 5.
W turn it up to the shape of sketch,
» 1 (the drawings are not to size, merely
dcal) ; make it nice and smooth, but
Next get a piece of sheet

g
i 3111 i
‘.:1-, :
E 4]
#

S AR
"“ o |
L AR R

R

! .
LR

¥ig. 5.—Mode of Turning Pattern on Lathe.
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; - Pig. 3—8ketch showing Pattern (A), Sheet Metal (B), and Holder (C) in Position on Lathe.

tern mould, and attach it to the face of
pattern ; this is the most difficult thing in
this work, to hold the metal close up and
prevent its turning. In this case we turn
up a piece of hard wood the shape of Iig. 2,
then put a little powdered resin on the flat
surfuce of pattern, also a little on the
largest face of the retaining block, insert
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(see Fig. 3 showing all /i site). Dut as we
cannot go on without tools these must be
our next consideration. These consist of
pieces of steel of various forms, and really
consist of what are known as burnishers;
for the work we have in lhand a simple
piece of steel rod or wire, about % in. thick,
rounded off at the end, smoothed and
polished, and driven into a good long handle,
will do, although it is always preferable to
have the steel of Aat scction, square or
oblong, as they lay flat on the rest and
do not require so much holding. e now
come to the rest used for this work, which
is rather different to that used for wood, but
very similar to the one used for metal
It is flat on the top, and has a few
holes drilled into the npper surface for the
purpose of inserting steel pins (sce I'ig. 4) ;
the lower part fits into the T rest, and 1s
fastened by a serew in the ordinary mauner;
put on a good quick speed for this work,
the quicker the better. Now look carcfully
at the theoretical sketch, Fig. 6, fix the

rest in the position shown, and just a
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little under the centre ; next get a piece of
- suet from the butcher’s, and as the lathe re-
volves hold it against surface of metal
sheet so as to well grease it. Suet is pre-
ferable to oil, as the oil would fly off and
dirty everything about the place; now put
a pin into one of the holes in rest, and
placing the tool on the rest, and against the
left side of pin, press firmly against the
metal as it revolves. The tool in this case
becomes a lever, and the pin the fulerum,
allowing you to exert a great pressure
against the metal, which is required in brass
~or other hard metal. The grease forms a
lubricant, reducing the friction to a mini-
mum. Working always from the centre, you
will see the metal gradually give way
and conform itself to the shape of the
pattern. When you have got the metal
well home to the pattern, cut off the super-
fluous metal with an nrciina.gy V-tool used
for metal, and make the edge round and
smooth with emery paper. Clean and
polish the surface with fine flour, emery
and oil, finishing off with whiting and
water ; now remove the retaining block and
polish the flat part. The metal tray will
not come off yet, as the heat engendered
will have made the resin stick inside, and
you may have to make metal hot to get it
- off pattern, which you can do by unscrewing
chuck of lathe, and hold the metal tray
-over a gas flame. You can take off the
resin with boiling water. The tray is now
finished and can be chased, or a design
worked on it by repoussé work, just as
the fancy of the workman may lead him
to prefer. Of course there 1s no limit to
the number of articles which can be made
from the same mould or pattern. In real
practice the patterns are made in brass or
iron, as the extreme pressure used tends to
destroy the shape of a wood mould. In
-our next we shall try something a little
more ditficult—an inkstand and a circular
box with lid.

-+ o4

SOME NOTES ON SCREW CUTTING.
BY A WHITWORTH SCHOLAR.

el

ProBAaBLY one of the greatest difficulties
with which the young mechanical engineer
has to contend, is that atforded by the sub-
ject of screw cutting. Indeed, not only is
the pupil or apprentice often perplexed, but
the practical mechanic is also frequently at
a loss as to what arrangement of wheels is
rggu}:red 1n order to cut a screw of a given
pitch.

This fact is rendered more noticeable inas-
much as the subject is in reality by no
means a difficult one to acquire when once
the leading principles involved have been
thoroughly grasped. Feeling sure that a
large number of the mechanical engineering
rcaders of Work will have experienced the
want of information on this subject, I will
at once proceed to place the matter before
them in as simple and concise a manner as
due regard for accuracy will allow.
. The screw-cutting lathe presents a highly
Interesting example of the important copying
principle 8o often employed in engineering
tools. The *“guide screw,” or, as it is some-
times called, the “leading screw,” is an
accurately finished screw of about the same
length as the lathe bed, and placed exactly
;E?ra.llel to the centre line of the lathe.

pon the exactness of this leading screw
depends the accuracy of all screws cut in
the lathe ; hence the necessity for carefully
protecting from injury this most important
part of the machine. The pitch of the

leading screw—that is the length occupied
by a thread and a space—is usually  inch or
%} inch ; or the screw is said to have two or
four threads per inch, as the case may be ;
the former being generally adopted in large
lathes and the latter in the smaller sizes.

A progressive set of change wheels is also
Euppﬁed, the smallest of which has usually
20 teeth, and the largest 120 teeth, the
intermediate sizes varying by 5 teeth.
There are generally two wheels of the same
size in the set, as two of 90 teeth, and some-
times also two of 25 teeth. Additional
wheels of 130, 140, and 150 teeth are
occasionally included in the set ; but usually
the 120 wheel is the largest.

It is scarcely necessary to state that one
end of both the guide screw and the lathe
spindle or “mandrel” project beyond the
end of the lathe bed, and that the extremi-
ties are arranged to receive any of the 22
change wheels. To enable us to communi-
cate motion between the mandrel and the
guide screw, an adjustable quadrant is
provided which contains a stud or pin, upon
which another wheel can be placed so as to
“gear” with both the wheel on the mandrel
and with that on the guide screw.

Now suppose we place one of our two 90
wheels upon the mandrel and the other on
the screw, communicating the motion
between the two by means of an inter-
mediate wheel of convenient size placed
upon the stud in the quadrant. Then for
every revolution of the mandrel, 1t is clear
that the guide screw will also make one
revolution, and a moment’s consideration
will show that the pitch of the screw cut by
such an arrangement will be exactly similar
to that of the guide screw. The whole
problem of screw cutting can, in fact, be
resolved into the question of the relative
velocities of the lathe mandrel and leading
screw, and we will now proceed to consider
the means whereby desired variations in
this relative velocity may be effected.

In the first place 1t 1s necessary to remark
that the wheel placed upon the mandrel is a
driving wheel, that upon the guide screw is
a driven. wheel, and the intermediate wheel
which connects these two is called a stud
wheel ; the whole system as described being
known as a single train of wheels, to dis-
tinguish 1t from the arrangement known as
a double or compound train, to which we
shall presently have occasion to refer.

The axiomatic principle which underlies
all problems in screw cutting may thus be
stated :—The number of teeth in the driving
wheel must bear to the number of teeth in
the driven wheel, the same proportion that
the number of threads per inch in the guide
screw bears to the number of threads per
inch in the screw to be cut. This considera-
tion is the foundation of—

Rule I.—To find the wheels to cut a
thread of a finer pitch than the guide
screw :—Place the number of threads per
inch in theguide screw for a numerator, and
the number of threads per inch in the screw
to be cut for a denominator. Add a cipher
to each, and we have the required wheels.
Thus supposing the guide screw has two
threads per inch, and that we wish to cut a
screw of three threads per inch, then—

Number of threads in guide screw=2 adding ( 20
Number of threads in screw to be cut=3 ciphers { 3

tha.‘::h is, the wheels required are of 20 and 30
teeth.

As a beginner might have some confusion
in his mind as to which wheel is to be placed
on the screw, and which on the mandrel,
I may mention that such a doubt may
easily be dispelled by remembering that if
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the screw to be ent is of finer pitch than the
guide screw, the smaller wlmcl 15 the driver,
and must therefore be placed on the mau-
drel. Dut if the screw to be cut is of
coarser pitch than the guide screw, the
positions are reversed, and the small wheel
1s then placed upon the guide screw.

It i1s necessary to observe that it is the
relative and not the actual number of teeth
which is the important requirement. As a
consequence of this, both the nwmbers of
teeth as found by llule I. may be maltiplicd
by any suitable common multiplier, or
divided {by any suitable commen divisor,
without affecting the resulting pitch of the
screw. This fact is often of wvery great
service, since wheels which are of incon-
venient size may thus be replaced by those
of more suitable dimensions.
~ For our next example we will take a case
i which the number of threads to be cut
1S uneven, as :(—Required the wheels to cut
33 threads per inch ; guide screw 2 threads
per inch.

Proceeding as directed by Rule I. we have
Number of threads in guide screw=2
Number of threads in screw to be cut=3%

and in this form we cannot add the ciphers
as directed. In order to proceed we must
first reduce the expression to a simple frac-
tion, and for this purpose we multiply both
numerator and denominator of the fraction
by the denominator of the fraction helong-
ing to the mixed number, in this case, 4.
Thus jn z S Addingcipherswehave -89_-
£ S

4 15 150
as the wheels. As, however, the largest
wheel in the set has only 120 teeth, we may
conveniently divide this result by 2, and we
shall then have 40 and 75 as the wheels
required.

The si1ze of the intermediate wheel is
immaterial in all cases of single train gear,
convenience of communicating the motion
between the driving and driven wheels
being the only consideration.

Let us next endeavour to find the wheels
to cut a screw of 14 threads per inch, with a
guide screw of 2 threads per inch, and the
smallest and largest wheels having 20 and
120 teeth respectively. Proceeding in the
usual way we have 4%, which, by adding
ciphers, becomes 2%. Here we see at once
that any attempt to divide both numerator
and denominator with a view to reduce the
size of the large wheel will also have the
effect of reducing the small wheel, which 1is
already of the smallest size provided.

This gives -rise to the following state-
ment :—The ratio between the largest and
smallest change wheels multiplied by the
number of threads per inch in the leading
screw will give the greatest number o
threads per inch that 1t 1s possible to cut
with asingle train. In the case before us the
ratio is *P=6 and 6 X 2=12 threads as
the finest pitch which can be cut with
single train.

For finer pitches than this we shall
require a “double” or “compound” train
consisting of four wheels, of which two are
driving and two are driven wheels. One of
the driving wheels is placed upon the lathe
mandrel, as in the single train, but 1t now
gears directly with one of the driven wheels,
which together with the second driver 1s
fixed to a socket, turning on the adjustable
pin in the quadrant; the second driver
gearing directly with the second driven
wheel which is placed upon the guide screw.

Perhaps the most satisfactory method of
finding these four wheels is the following :

Rule IL.—To find the four wheels neces-
sary to form a double train. Proceed as 10
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ule I, and assume, in conjunction with the
sir of wheels thus found, two equal wheels
eonvenient size. Then divide the driver
s driven of the one pair and the driven or
aver of the other pair by any suitable
::..n_:! L

To make this clear, let us take the fore-
ing case in which the single train failed.
Ve have here 22, and assuming two equal
theels of 100 tEEtil in connection with these,
i@ then bave 2% 138, and dividing both
g first driven and the second driver by 2,
e obtain as the wheels required.
ither of the driving wheels—the 20 or
he 50 —may be placed upon the lathe
d.relé,ha.nd either of the driven wheels

e screw, without affecting the

4y
*1t not unfrequently happens, especially in
he case of screws coarser than the guide
srew, that the pitch of the screw is given
astead of the mumber of threads per inch.
mppose, for instance, we require to cut a
grew of Z inch pitch—that 1s, a screw in
hieh a thread and a space together occupy
inch in length. This can be done most
mveniently by—

Rule III.—To find the wheels to cut
grews of a coarser pitch than the guide
| Multiply the required pitch in
iches by the number of threads per inch
_- g}lida screw, and then add ciphers as
g ule 1.

‘Thus Z X 2=# or by adding ciphers 1%
nd dl:c‘.ll:'img by lg’we h{wa 3 ES the wheels
Again, supposing the pitch of the screw
guired 1s 63 inches, 37 X 2=7%, adding
J'1 s %0 and assuming two additional
theels of 120 teeth, we have %0 129 : then
ividing the first driver and second driven

wllf
i ¥ T
= B

| ia we obtain £3 %39 as the required

ewW.

dn all the examples hitherto given we have
galt with right-handed screws, of which
e guide screw affords an example. If a
ff-handed screw has to be cut, it will be
gcessary to interpose a wheel of convenient
76 between a driving and driven wheel
ter determining the required wheels as
pfore. An extra adjustable pin is provided
M the quadrant to carry tiia ditional

Hule IV.—To prove the wheels to be cor-
ot :—Multiply the driving wheels together
nd, multiply the driven wheels together.
Jivide the greater quotient by the less.
den this result is to be multiplied or
iided by’the number of threads per inch
| guide screw, according as the screw to be
b 18 of finer or coarser pitch than the guide
prew. The final answer should give in the
8t Instance the number of threads, and in
*iecmi:;td mstance the pitch of the screw
!' De Cur.
’I render this clear, we will prove the
igels in the examlplea given to illustrate
ftles I1. and III. In the first case we have
5 as the wheels. Multiplying the drivers
gether, 20 X 50=1,000; multiplying the
iven together, 70 X 100=7,000; dividin
81 greater by the less 1339=7; an
itiplying by number of threads in guide
re the screw is of finer pitch than
® gulde screw, we have 7 X 2=14=the
Rmber of threads required.
Al the second case (Rule ITL) we have 3—3
the w X mﬁﬁa e an l:mt once divide
® grecater by ess, thus:—13=1'75.
b 88 ir t};jp'go the screw to ba% cut is
BrSer than ide screw, we must
r of threads in the

H’ we then have IL;-& =875 =

= + o '. ,:- I' 5
' 1 '.hf 1

Ll e i
et " g
=2 i
o :‘I",._ g
.-.-.-.-jl *'.

A
i

-

i %

b L 2
Sy - ;
C : i |q= d ’ -',iq,|| --: 'E

§ inch as the pitch which would be cut by
such arrangement.

In the last case we have £0 120 a5 the
90 X 120=1080 e TR
wheels. TR 0—__@-69 =13'5. Dividing

by the number of threads in the guide screw

. 13D - . .
we obtain —— —0675=0% as the resulting

et

pitch in inches.

I have thus endeavoured to indicate the
principles involved in screw cutting rather
than confine myself to mere statements
of hard and fast rules. For by this means
the student or the workman will be enabled
to understand whatever theory is involved
in the practice of the workshop, and the
application of which he will then be in a
position to modify or extend.

+o$

THE SPEAKING TELEPHONE AND
MICROPHONE.
THEIR CONSTRUCTION, AND HOW TO USE
THEM.

BY WILLIAM DUFF.
T

THE speaking telephone is without doubt the
most wondertul invention of the nineteenth
century. Its usefulness for business pur-
poses 18 beyond question. 1t has in a great
many instances made its big brother, the
“electric telegraph,” stand aside. And yet
it 1s so simple in construction that any
schoolboy, with a few simple tools, and the
merest trifle of mechanical knowledge, can
easlly put it together.

It consists essentially of a wooden or
ebonite case, being hollow throughout its
entire length, a round steel bar magnet fit-
ting into the case, having a small bobbin of
very fine silk-covered copper wire surround-
ing 1ts north pole, which is placed at the
speaking or hearing end of the case. Directly
over the bobbin is placed a circular dise or

late of thin sheet 1ron, fixed round its edge,
ut free to vibrate at its middle.

The ends of the coil of wire on the bobbin
are connected by two wires running the
length of the case, ending in terminals or
binding screws, for the purpose of connect-
ing the instrument with the line wire.

%{F{}rnmrly, two such instruments were
simply joined up to the line and the earth,
as shown in I'ig. 2, and no battery was em-
ployed, for on speaking into the mouthpiece
of one, the vibrations of the voice bent the
iron plate to and fro in front of the magnetic
pole, and thus by magneto-electric induction
set up undulatory currents of electricity in
the little coil around the pole. These cur-
rents were of a strength and form dependent
on the vibrations of the voice, and after
travelling along the line they passed through
the coil of the receiving instrument, where,
by a reverse action, they set the iron plate
into a vibration sympathetic with the vibra-
tion of the plate of the transmitting instru-
ment. The result was that an ear placed at
the mouthpiece of that instrument could
hear a feeble imitation of the distant
speaker’s voice. I can well remember the
first time I heard a telephone speak. 1t was
then only in the experimental stage. The
instruments were the property of Sir YWm.
Thomson. When I placed the instrument
to my ear, at first, I was so much excited I
could hear nothing, but gradually the tones
of a well-known voice became recognisable,
and when I laid down the instrument, 1
resolved to set at once to work and make
for myself a sct of this wonderful apparatus.
It was not until long after, however, that I
did actually make a beginning, and I have
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now a pair of as good telephones as any one
cowid desire.

I hi_i.,tl_ L ].lttlt} k!lﬂ“’lﬂi_lgﬂ of thu Hr'iq_-_m;g of
electricity, and knew something of the why
:."Ln}l “‘h[!l'uful‘_l..." of eertain laws which vovern
things electrical, so I made my telephones
to please myself. I had no ficures or dia-
grams to go by, save an advertisement cut
of the Religious Tract Socicty.

I will set out the details of one of
these instruments, hoping to make them
plilllll enough to the ordinary reader,
and 1f any electrical engincer happens to
come across this description [ hope he will
wink at any miscalculations he may find :
and should he be inclined to find fault, 1
will ask him to remember that I am not
writing for him.  Dut at the same time, let
me assure the amateur that if he follows
my directions he will not need to be ashamed
of the telephones, for mine ean speak, and
speak well, and the best instrument that
ever left the electrician’s workshop can do
N0 more.

The outer case then, to begin, is made of
mahogany, and is in three picces, which
I will call the body, the mouthpiece, and the
cap. The body will be easier to make in
two pieces, for if made solid or in one piece
1t will be very ditlicult to drill the hole for
the magnet. (et two pieces of mahogany,
4 1. by 21in. by G} in., and fasten them to-
gether 1n the usual way for turning—i.e.,
plane two sides and glue them with a piece
of soft paper, such as newspaper, between.
They will have the appearance of one piece,
measuring -4 in. by 41in. by 61 in.  Turn them
any shape youfaney; but that shownat Iig. 3
will suit the purpuse. Alake the cavity at
the end the sizes indicated in the ficure,
Viz.,, 25 1n. by }in.  When you have the body
turned and finished, split it (the paper
between the halves makes this easy), and
m:ke the hole for the magnet with a gouge,
takking care to have 1t in the middle of the
entire piece. The hole should be made so
that the magnet will fit well and not rattle
about ; but 1t must not fit too tizht, so as to
prevent easy adjustment. Turn the mouth-
picce out of a picce of the same stuff as the
body, measuring 4 1n. by §1in.  Iig. 10 gives
the exact sizes to which 1t must be turned.
The cap is shown at IFig. 5; but it can be
dispensed with, without in any way lessen-
ing the effectual working of the instrument.
The bobbin to take the wire for the coil 13
also of wood, preferably boxwood, and 1t will
require some care in turning, for it is so
small and so thin in every part that 1t will
be easily broken. It can be made of paper,
with pasteboard ends. I made mine thus:
a narrow strip of eream laid paper, glued
and rolled round the magnet several times
till about & in. thick, and two round disecs of
thin pasteboard, with holes, the width of
the magnet, glued at cach end of the paper.
Iig. 7 shows it in section, and the proper
sizes are given, which must be the same
whether made of paper or wood.

The wire for the coil. is No. 36, silk-
covered ; about 4oz will be sullicient. It
shoull be wound on the bobbin as cvenly
as possible, and free from kinks ; both ends
must be left free for connecting up ; one
end taken throngh the side of the bobbin,
and the other one left where the winding
stops. After winding stecp the coil 1n
melted paratiin wax. In winding the coils
for the pair of instruments one will have to
be wound in the contrary direction to the
other, and in joining up, the becinning of
the one and the end of the other must be

connected together.
The ends of the coil are soldered to two
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stout cuEper wires, and carried inside
through holes to the top of the case, and
fastened to binding screws. The diaphragm
1s a thin ferrotype plate, to be
procured at a photographic ap-
paratus shop; cut 1t 3 in. 1n
diameter, and don’t have any
wrinkles in it, especially round
the edge. After all the pieces
have been made and fitted, the
best means to put them together
will be to begin by gluing the
two halves of the body. Previous
to this have the two small holes
to take the wires from the coil
running parallel to the large hole
for the magnet, one on each side.
When dry and hard put the

Bemmmmeen TR
magnet in place, with it% south | \ﬁ\\\\\\\\\

pole at the top, and insert the
adjusting screw, which should
have a neck to work in a little
collar screwed to the end of the
body (see Figs. 4 and 8). Screw
and collar should be of brass.
Push the wires from the ends of
the coil through the small holes
1n the body, and bring them out
at the top ; place the hole of the
bobbin on the protruding end,
the north pole of the magnet ;
the bobbin should fit tightly ; it
will be held in position by the
wires, which may now be fastened
to the binding screws at the top ;
turn the end of the wire two or
three times round the stem of
the screws; screw them tightly
into the wood. The diaphragm
may now be laid in its place;
but just before doing this place
a piece of paper over the magnet,
and with the adjusting screw
bring the magnet to touch the
paper ; place the mouthpiece over
all, and fasten with four brass
screws ; before fastening up tight
withdraw the paper; this will
leave a space of about a 32nd of
an inch, or the thickness of the
paper, between the magnet and
the diaphragm ; the mouthpiece
clamps it round the edge, and
leaves it free to vibrate at the
centre. The magnet, it should
be said, will require no further
adjustment. Itshould be strongly
magnetised to begin with, and ¢

capable of sustaining its own \

weight,
The instrument just described
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is what is known as the Bell
receiver, and two of these instru-
ments will speak or hear if they
are alternatively held to the
mouth or ear. The method of
connecting them to the line is
already described.

There are a great many dif-
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ferent telephones in use, and a
great many more have been in-

vented that will never be in use. D \
They are all dependent, more or - - =
less, on the same principle. Fig. 1.—Bection of Bell Telephone Receiver, of which the Outer Case

After the invention of the tele-
phone, Professor Hughes, of tele- M, Magne
graphic fame, invented an instru-
ment known as the microphone.
He had been investigating acoustical phe-
nomena by the aid of the telephone, and
discovered that a delicate contact between
two conductors could be made to transmit
speech. In the course of his experiments
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is of Mahogany or Ebonite.

to Binding Bcrews. D, Dinphragm of Ferrotype Iron, P, Earpiece.

i II:lﬂtl:r'tl with Adjusting Screw. c, Coil of Silk-covered Wire. w, Wire from
0

suddenly the wire broke, causing a great *I The effect was improved hy buildinge the
r11s}1 of sound to be heard in the telephone - nails up log-hut fasEiun. This erude Eup )1 -
which he held at his ear. He sought to | ratus reproduced sound with remarkal)]e

fidelity.  Acting on the facts
}.':I‘Dllg}'lt- out b}' these l_-i'-:}n;-ri_
ments, he devised an instrument
for magnifying weak sounds
which he called a microphone. :

As he made it, it consisted of
a lozenge-shaped picee of carbon
one inch long, a quarter of an
inch wide at its centre, and one-
eighth thick. The lower end
rested as a pivot upon a small
block of similar carbon, the upper
end being made round, o as to

lay free in a hole in a small
lock of carbon similar to that
at the lower end. The lozenge
stood vertically upon its lower
SUP]imrt.

I'he form of the carlion i
not of importance provided the
welght of the upright contact is
only just sufficient to make a
feeble contact by its own weight.
Carbon is used in preference to
any other material, as its surface
does not oxidise or rust. The
general appearance of the micro-
phone will be seen from the
drawing, Fig. 6, and the method
of connecting it to the line and
battery will be understood by
reference to the section given at
Fig. 11.

This instrument is ecapable of
detecting very weak sounds made
1n 1ts presence. If a pin, for in-
stance, be laid npon or taken off
the table, a distinet sound is
emitted ; or if a fly be confined
in a matchbox, or other suitable
prison, 1t can be heard walking
with a peculiar trammp of its own.
Thus, the beating of a pulse, the
ticking of a watch, the tramp of
a fly, can be heard at least a
hundred miles distant from the
source of sound. The success of
the telephone is largely due to
the microphone, for the trans-
mitters which are now in use, in
conjunction with the telephones,
on our exchange systems are, to
a great extent, modifications of
Professor Hughes’' simple con-
trivance.

When a microphone is used a
battery will be required to gene-
rate a current. I‘or the fly-
walking and watch-ticking ex-
periments a sufficient battery
can be constructed for little
cost. The following will suit all
requirements ; it 1s a modifica-
tion of the Daniell cell. Three
jam pots, three plates of copper,
with a gutta-percha-covered wire
soldered to each; three plates of
zinc, with a copper wire also
soldered to each, which may be
bare ; a few grains of bluestone
(sulphate of copper), a little saw-
dust, and some salt and water.
These are all the materials neces-
sary. Put a plate of copper at the
bottom of each jam pot. Allow

imitate the condition of the wire at the the wire to come up the side ; put a little
moment of rupture by replacing the broken ' of the sulphate of copper on the top of

ends and pressing them together. This he ! each plate ; pack in the sawdust until a few
did with three common nails ; two joined ' inches from the top of the pot ; place a sheet

to the ends of the wire lying on the table | of zinc on the top of sawdust; allow the

he had been using a strained wire, when

side by side, and the other lying across them. | wire to come to the opposite side of the pot
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1THE SPEAKING TELEPHONE AND MricrorPHONE.

-_ - that where the wire from the copper
ate comes ; moisten the sawdust with the
ter in which the salt has been dissolved ;

, cork may be fitted to each pot to keep
hem clean and tidy. Connect the cells
pgether as in Fig. 9.

With this arrangement speech can be
arried on, and a great number of wonderful
xperiments conducted, To have a direct
jommunication between two stations a

o _.J-‘F
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Fig. 2.—Criginal Form of Telephone.

Earth.,

Fig. 4 — Binding
Screw (A) and
Adjusting Screw

Fig. 6.—Carbon Microphone.

R

rig. 7.— Bobbin for Coil.
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Flg. 11, —8ection of Microphone,

L R

Fiz. 10.—Mouthyiece.

duplex set of apparatus will be required,
including call-bells, ete., mounted upon a
switch-board, with all the paraphernalia ot
practical telephony ; but as these do not
come within the scope of the present paper,
I will leave them to some future time. -
Perhaps an abler pen than mine may write
upon this subject. At all events, [ have
endeavoured to do my best to put the
matters of principle and construction lnhunl],r
and clearly before the reader, and I hope I
s<hall have succeeded not only in doing this,
but in interesting many in a subject which
is possessed of considerable 1mportance.
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CONSTRUCTION OF
BOTTLE BICHROMATE BATTERIES.
BY F. W. MASON, F.S.S.

-

As many amateurs, and likewise professional
men, use these in their experiments, 1t would
Eerha s not be out of place for some to
inow how to construct them. These bottle
batteries, though generally known by the
name of “Bottle Bichromate Batteries,” may
really be used with any single fluid cell solu-
tion ; and at the conclusion of this article
I will give a few different kinds of solutions
which have been practically tested and used
for some time past both by m}'self and
many leading electricians. '

In the first place take any ordinary wide-
mouthed bottle. If it be preferred to use
the regular form, bottles can be obtained at
anyelectrician’sforabout 9d.or 1s.each. They
should have the capacity of about one pint.
Of course smaller ones can be used if de-
sired, but this size is the one I always
recommend. . Take a piece of ebonite, or
any hard wood, about }in. or }in. thick,
and, by means of cutting and turning it
in a lathe, obtain it so that it will just fit
loosely inside the neck of the bottle ; then
take another piece of similar material, about
+5 in. thick, and turn this slightly larger
than the neck of the bottle, so that it will,
when placed on the top of the bottle, rest
there without in the least entering the neck.
Put these two pieces together by means of
glue, so that their centres exactly coincide
with each other. Thus we shall have our
lid made. When these are dry and firm,
drill a hole through the centre about 2 in.
diameter ; then fit through this, by means
of marine glue, a piece of brass tube % in.
diameter. This should project about 1 in.
above the lid, and about } in. underneath ;
1t should also have in it, at the upper ex-
tremity, a hole drilled and tapped, and a
screw fitted to it. This is for the purpose
of holding the brass rod (which is attached
to the zinc element) in any position.

Having done this, the next step is to
take a piece of zinc % in. thick and of a
suitable size so that it will go through the
neck of the bottle into the interior ; ,then
drill in this (at the end which is designated
to be that which is to be connected to the
brass rod) two holes about }in. or 1 in. from
each end. Then take a strip of ebonite % in.
thick by (if the zine is, say, 3 in. broad) 3 in.
long and #in. width ; cut a channel in this
about {in. or  in. deep to receive the zinc
(the width to be regulated according to the
thickness of the zinc employed) ; two holes
are then to be drilled at each end so as to
be level with those holes drilled in the zine,
and bi; means of two small screws the zinc
and the ebonite strip can be attached to-
gether. The ebonite strip should also have
in 1ts centre another holedrilled and tapped
about } in. diameter.

Ha.wng done all this, next take a piece of
brass rod }in. diameter, tapped at one end
80 a8 to screw into the ebonite strip; pass
one end of the rod through the brass tube
in the lid, and we have the zinc element
complete (excu t the amalgamation). Then
attach to the lid, by means of very small
screws, a U-form piece of copper so as to
encircle the brass rod without touching it.
It should leave a space of %; in. between the
edge of the copper and the Erﬂaa rod. This
copper strip should be about  in. thick,
and should also be attached to a terminal on
the lid. It is to this cucis er strip that the
carbon element is joine ?nna on each side
of the zinc).

When we have got this into its place
and properly fixed, we can then choose our
carbon plates. These should be made of
good hard porous carbon, exhibiting no
cracks or coloured marks whatever on its
surface. They should, of course, be of such
a size as to suit the cell itself ; they should
reach from the lid to within 4 in. from the
bottom, and should be, at least, the samc
size in width as the zinc plate. Before we
can attach our carbon plates to the copper
strip we shall have to copper one of the
ends of each ; and to do this we shall have
to make use of the electro-plating process.
Take any wide jar holding about a pint, and
nearly fill it with the following solution :—
Cﬂc]llper sulphate, 1 lb.; dissolve in hot water,
and add, when this is cold, 9 oz. of strong
sulphuric acid. Be careful in the adding of
this, as it will cause the liquid to become
hot and spirt; it should be added very
slowly. If the reader should not like to
make up a quantity of this, he can use the
following smaller proportions :—Copper sul-
phate, 2 oz.; sulphuric acid, 1 oz.; water,
one pint.

hen we have obtained our solution,
and have filled our jar with it, we must
obtain a cell of some kind of battery. The
Bunsen is very good here ; or, if the reader has
a Daniell, he can use it in place of the Bunsen.
If we have the Bunsen, attach a wire to the
zine, and also one to the carbon plate, and
bring them to our jar of copper solution.
To the wire coming from the carbon of the
battery attach a piece of copper plate, and
immerse in the jar of solution ; string the
carbons to be coppered to the other wire
coming from the zinc of the battery. They
should be attached to this wire by means of
thin copper wire. Immersethe ends of thecar-
bons in the jar of coppering solution to about
the depth of 1inch. Be sure that the carbons
and the copper plate do not touch. Leave
them in for about one or two hours (accord-
ing to circumstances), and in about that
time we shall find we have a fine firm coating
of copper deposited upon them. Then swill
these well in cold water, and wipe.

Having done this, the next procedure is to
prepare a bath of wax : take an old tin tray
about 2 in. deep, and put some good paraffin
wax 1n 1t, and apply a source of heat (as
gas) underneath. Fill this tin up with
melted wax, and regulate the heat so that
1t will just barely keep the wax boiling ;
then immerse the coppered ends of the
carbonsin this for about 2 inches. Allowtl:ese
to remain in for twenty or thirty minutes.
Then take out and well wipe with dry cloths.
Be careful and well wipe 5.1& coppered ends,
or else 1t will be found that we shall never
obtain the solder to stick to them ; and it
must be also understood that the waxing of
the carbons must always take place after
the unpgenng and never before, because if
the carbons were waxed first we should
never obtain a good coating of copper on
them, and it is for this simple reason they
are waxed afterwards. The waxing is to
prevent the salts of the battery solution
creeping up and destroying the connection.
When we have well wiped and again washed
our zines in water, we can attach them to
the copper strip by means of soldering the
copper strip to the coppered ends :}F. the
carbon. Use ordinary solder and spirits of
salts, and well wipe and wash the joint
afterwards. Many eleciricians prefer to use
resin for these joints; but I should not
advise any of my readers to use it, unless
they have the patience of Job, a good
temper, and also have had a little experience
of using resin with solder. I never use
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resin in any of my apparatus, and I have
never had any fault to find with any of it
yet. When we have finished our earbons,
we have the battery complete, except the
amalgamation of the zine and the zine ter-
minal. To make the latter, you can either
tap a hole in a brass rod and screw a small
terminal 1n to 1t; or else, if the battery is for
use and not for show, we can drill a small
hole down the rod, say for about & in., and
then drill another hole through the rod, and
across this other hole—say about } in. from
the top of the rod—tap the hole that is
drilled down the rod, and insert a small
screw. 1f then we pass a bit of wire through
the other hole, and then screw the screw
down, we shall have a handy and cheap
terminal. It 1s tue method that I always
use 1n similar cases where my object is
not show.

Now for theamalgamation of the zine. This
18, in my 1dea, a very important part. Many
scem to think that if tHure 1s just a little
mercury on the zine, that is sufficient ; but
this 1s not sufficient. The zine plate must
have a thorough bright and regular coating
of mercury on it. There are two methods
of doing this : one is by means of the old
troublesome rubbing method with mercury
and sulphuric acid, and the other is by the
method designed and improved by myself.
1 will give them both. The one that is the
least troublesome to use, and the one I
always use, is the latter; nevertheless, as
only a very few use this, I will give both.
First, the old method:—Take a little mercury
in one saucer, and a little sulphuric acid in
another; pour a very little sulphuricacid on
the mercury. Then, with a piece of rag tied
on the end of a stick, dip first in the sul-
phuric acid, and then well rub the plate ;
then obtain a few globules of mercury on
the plate, and well rub them with the
rag till a bright uniform amalgam of zine
and mercury is obtained. DBe careful that
you do not getthe acid on your hands or
clothes. Ifyou get the acid on your clothes,
a little strong ammonia will remove the red
stain, but will not, as may be supposed, turn
tailor and mend the burnt hole. If you get
any of the acid on your hand, rinse it well
in running water ; but my advice for these
two points is, Do not get acid on your clothes
or person unless you possibly can help it.

second and best method of amalzamation,
but slightly dearer ; it costs four times more
than the old method, and it is this ground
that debars many from using it :—Take
nitrate of mercury, 1oz ; chloride of mer-
cury, 1oz ; dissolve in water to which a
little hydrochloric acid and ammonic nitrate
have been added ; make up with distilled
water to one pint. The zincs, before being 1m-
mersed in this, should be well cleaned with
sulphuric acid and water, and should then
be swilled with distilled water; or, failing
this, with water that has been vigorously
boiled and then filtered. Ifear I cannotrecom-
mend the use of ordinary water as it is. If
the zines have been well cleaned, when the
are taken out of the bath they will be foun
to have a splendid bright coating of mercury.
This arrangement, as will be seen, constitutes
one of cleanliness and portability. The
solution will last for a long time if 1t 1s
kept well corked in a bottle when not 1n use.

ow for a few solutions. First of all,
the bichromate of potash solution :—Take
bichromate of potash, 1 lb.; dissolve in four
pints of hot water ; allow to cool, and when
cold add sulphuric acid, 10} oz.—This so-
lution is one of the best known, and has
been regularly used by me for some years

past.
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iromic acid solution :— Chromic acid,
db. ; sulphuric acid, 8 oz.; water, four
ints.—Very good, and gives anintense cur-

' Permanganate of potash solutions:—Ma-
on’s solution consists of permanganate of
otash, 6 oz. ; sulphuric acid, 2 oz. ; water,
4 pints.—Gives a most powerful current
or same length of time as bichromate.

' Bromine cell. — Same solution as per-
manganate of potash, with a layer of bromine
nder the solution. It is the most power-
ml solution known, giving over 20 volts
F@EM.F., and also having an cxtremely low
«@¥esistance. The solutions above given
ave all been tested for a great number
of years, and so can be thoroughly recom-
mended to all those that are in want of a
- @good strong solution. They all give at the
east an E.M.F. of 20 volts.

- Any matters pertaining to batteries I shall
always be very pleased to answer. I should
have before stated that there could, and
should, be run round the lid of the bichro-

mate bottle battery a strip of brass, fitting
nicely the outside of the bottle. This sets
he bottle off, and makes the job look work-
nfmanlike, as all work should that is made
i from 1nstructions given in WoREK.
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OUR GUIDE T0O GOOD THINGS.
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" %" Patentees, manufacturers, and dealsrs generally are re-
- quested lo send prospectuses, bills, ete., of their speciali-
ties in tools, machinery, and workshop appliances to the
Editor of WoORK for notice in * Our Guide to Good
Things.” It is desirable that specimens should be sent
for examination and testing in all cases when this can be
'\ done without inconvenience, mens thus received
" will be returned at the earliest opportunity. It must be
understood that everything which is noticed, is noticed
on its merits only, and that, as it is in the power of any
one who has a useful article for sale to obtain mention of
it in this department of WORK without charge, the
Eﬂm given partake in no way of the nature of adver-

. 88.—Home ArT Worxk.

MANY readers of Work are, without doubt,
* finterested in the employment which is well
+ Bexpressed in the title of the magazine now under
fonsideration, namely “ Home Art Work.” It is,
gas the wrapper tells us, the new monthly series
of “The Art Designer,” and is “A Monthly
 @Portfolio of Full-Sized Designs for Painting and
PArtistic Work,” edited by Mrs. Conyers Morrell,
ind published at and by il’.r John Heywood, of

‘ gs, London, and Man-

There is, as a matter of course, much to
@nterest and amuse in the letterpress, but the
i thief attraction lies in the sheets of designs that
ire issued with each monthly issue. Inthe parts
gbefore me are two small sheets—one, that is to
iy, in each part, with some well drawn classical
gures from the antique, the most noticeable fault
eing a somewhat exaggerated gap between the
eut toe of each foot and the toe next toit, which
ives one the impression that the classical figures
ad originally rejoiced in the abnormal number
£ fix toes in each foot and had lost one of the
jumber by amputation. The larger sheets are
ery good. One of these has on one side a
pirited full-size design by Walter Crane, for
1e corner of the border of a table-cloth, exhibit-
g two winged dragons in mortal conflict ; and,
D the other, designs for glove and handkerchief
Dxes, adapted for needlework, repoussé work,
Dker painting, or wood carving, by Mr. G. C.
site, F.L.8.; a design for a plaque of water
ies, tadpoles, and frogs, by Mrs. Ernest Peel ; a
prder for altarlinenby the Rev. Aymer Vallance ;
¥ea cup and saucer, with violas, by E. Hall ; and
J0 pincushion needle-boxes, one in the form of
¥iolin and the other resembling a guitar. The
her large sheet contains on one side Andro-
ehe, reclining on a couch, and on the other the
me lu‘t?uut on & small scale, surrounded by a
rder of flames ; various small designs incla-
some Old English patterns for muslin
broidery ; two circular designs for needle-
#k or repoussé work for embroidery, the
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subject being wild boars in somo well-conceived
scroll work by the Rev. Aymer Vallance, and some
seventeenth century designs for gloves useful for
painting on necedlework. The list of lustrations
just enumerated will give intending purchasers
a quﬂicmnt_ idea of the nature and contents of
this magazine. The large sheets, it may be said

are about four times the size of the small sheets,

89.—IIARGER Brorurrs’ IVORINE AND
VuLcaxiTE.

Messrs, Harger Brothers have sent me speci-
mens of two materials which they have recently
added to their large and varicd stock of tools,
apphances, and materials. They are called
ivorine and vulcanite, and, as may be supposed, the
former material is of glossy whiteness, and the
latter b:[f'l.{"k ; the 1vorine forfrotworlk, inlayine, and
overlaying in fine work, and is supplied at 2s. Gd.
per square foot. The vuleanite is dearer, being
3s. 6d. per square foot, but it is much thicker
than the ivorine. Any one who stands in necd of
them at any time, will find these materials both
useful and serviceable for the purposes for which
they are supplied.

90.—ExaMrres or LaTues, Arraritus,
"AND Wonx.

This is a very useful pamphlet, by the author
of ¢ Lathes and Turning,” published by Messrs,
E. and F. N. Spon, 125, Strand, W.C. In his
preface, the author
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11}_’ ﬂ‘.t_l'} U-hl-['.'l*-thit‘mud ;Il*illrlrilr:»nr-, whiih ladtir
with its dust, dict, and disorder, may Lo vl sl
to the yard and used only for roush erimline
Unless  otherwise ordercd, the spindle n-rl1:iT-T+
three wheels; the first, a wide and moderately
coarse emery wheel for doing most of the worl. -
the srr-t:und, a fino emery wheel for Httun!}:
grinding ; and the third, & metal wheel, used with
the finest ciery or other tine erinding material,
for giving tho polished edge requived by soine
cutting toouls. The spindle end is mide to carpy
a fuce grinder, bulling wheel, ete.  The suile 1oy
orrest in front may be fixed at any auel, and
the cutting tool is gencrally carricd Ly o snull
adjustable sliding rest, pushed alonge the e
bar by haud. DBy these means, all entting tools
may be ground to correct eultine aneles, and
much better work produced by them than by
badly shaped hand ground tools. The grinding
machine may be mounted ona bhench or upon
gpecial stands as preferred.”  Prices ranee as
' . a # =
follows : — With six-inch wheds, £10: “with
mne-inch wheels, £15; with twelve-ineh, £20.
Countershafts completo for cach size of wheels
are sapphied, complete, for £2 10s., £3 3s., and
£1 respectively, A representation of this desir-
able and nseful machine is given in the accom-
panying illustration.

This pamphlet, small as it is, for it com-
prises only forty-cight pages, will, I am inclined
to think, give all those who wish to tale up
ornamental traininge,

says:‘‘ Thefollowing
pages are written
with a view of des-
cribing the construc-
tion and capabilities
of some of the most
recently designed
lathes, apparatus,
and tools. Those who
want further inform-
ation on the general
subject of turning
are recommended to
read “ Lathes and
Turning,”  second
edition, published by
Longmans, price 18s. =
The pamphlet is, in =
fact, an agreeable °*
form of catalogue

London Lathe and Tool Company's Small Grinding

and  attain profici-
ency in i, as good
an insirht into the
touls and appliances
that are needful and
the work that can
be exeentel by them
as well as by making
rvelerence  to, amd
searching the puaues
of, many i more pre-
tentious and  costly
work., Atthe endof
the book are given
. engravings of many
2 of the simpler varie-
t ties of ornamental
work produaced by
many of the lathes
and apparatus  de-

and price list of the . ceribed in its pages.
EpEﬂiE]itiEE of the ARacRs, Although the author
London Lathe and Tool Company, many | speaks of them as “simpler varietics,” they

of which were noticed and illustrated in the
earlier numbers of this Magazine. Some in-
teresting examples of ornamental furning
are engraved, and notably a peculiar speci-
men of turned work consisting of a cube,
having within it a smaller cube, with a horn
projecting from each of its sides. This 1s
all turned out of the solid. Ivory or hard wood
is the best material of which to make 1t. Some
excellent specimens of gcometric turning are
also given, which, up to the present time, have
been produced only by means of expensive
apparatus. The author, however, tells us that he
has devised a simple and inexpensive instrument
by which this class of work can be excented in a
plain lathe, without overhead motion and without
division plate. This will manifestly be a great
boon to amateurs and others who wish to execute
a little ornamental turning of the kind men-
tioned, but are not possessed of means wherewith
to furnish themselves with the costly apparatus
that, up till now, has been absolutely necessary.
The author of the pamphlet does not tell us what
the instrument is, but he refers us toa volume of
his  Geometric Turning Simplified,” in which all
those who want to know how these and other
fizures can be produced, will find the means
of slaking their thirst for knowledge. While
writing on this subject, I may call attention to
the London Lathe and Tool Company’s Grinding
Machine, a compact and handy appliance, wlru-::h
has not yet reccived notice in Work. *“The
small cutting tools,” says Mr. Northcott, “‘now
used in the best organised workshops, for even
tolerably heavy work, are ground far quicker and
better by these small tool-grinding machines than

present many complex arrangements of curved
lincs that are almost bewildering in  thew
crossine and recrossing. I believe that all
these diagrams are cngraved on the wood in
the lathe, for they could hardly be produced in
all their regularity and intricacy by the artist’s
pencil and the engraver's graving tool.  The
pamphlet is appropriately brought to a termina-
tion by some specimens of turning in the solid,
produced in one of the Company’s five-inch
geometric lathes by anapprentice who had never
before done any ornamental turning. In this
page illustration are twenty-five napkin rings o
different patterns, most of which were shaped by
the Universal Cutting Instrument, aided by the
division plate, while some were shaped by one ot
the Company’s Drilling Instruments. 1 regret
that it is not possible to produce here the illus-
tration to which reference is made. I can only
hope that a desire to see it, and to judge in some
measure of the excellence of the work that 1s
ficured, will cause many a reader to th']li.l to tho
Company for a copy of the book itscll. _

It will be found that somo of the apph-
ances described in this pamphlet have becn
notived in the earlier numbers of this Maga-
zine, but this nced not deter any one who
may wish to possess 1t from sending for 1t,
as the tools and machines which have nog
been mentioned in these pages considerably
outnumber those which have. Added to this
there is much information with reference to the
uses of the machines that are mentioned which
the author of ¢ Lathes and Turning” supplics

. ‘. irable form.
in an attractive and desirable ~Ja—
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SHOP:

A CORNER FOR THOSE WHO WANT To TarLx IT.

T

*«¥ NoTICE To CORRESPONDENTS.—IN answering any of

the ' Questions submitted to Correspondents,” or in re-
Jerring to anything that has appeared in ** Shop,” writers
are requested to refer fo 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 r¢ference is made, and the initials and place of
residence, or the nom-de-plume, of the writer by whom
the question has been asked or to whom a reply has
been alrendy given. Answers cannot be given to ques-
tions which do not bear on subjects that fairly come
within the scope of the Magazine,

L—LETTERS FROM CORRESPONDENTS.

Broom and Brush Making. — BRUSHMAKER
writes :— I see on page 253 of WORK an answer to
o query regarding broom and brush making which
is very misleading. I understand the material your
correspondent has sent you a sample of is called
bass, Itisof a dark brojvn colour and very stitf;
it is used to make stable brooms with., I will try
and explain to the best of my abilities the proper
way to tie a knot. Say that the holes in the brush-
head are }in. in diameter. Take up as much stutf
us you think will fill a hole; have your Fitch
melted ; dip the one end in it to the depth of full
41in., so as the f1:vi1'.r:II1 will C{JEDEII‘ELI',E through it; then
take a piece of thin cord about 12in. long, and roll
it tight at the top; then dip it in the pitch a second
time and put it in the hole with the right hand with
a half circular turn, just as if you were screwing it
in, This spreads the knot and puts it to the bottom

of the hole.”

A Complaint. — W. W. W. (London, S.E.)
writes : — ** After taking in WoRK regularly since
commencement, and waiting for my turn (wheel-
wright and coach painting), I was astounded to see
the article on Battlesden Cart. I supposed your
writers were practical men, not clerks. I sup&msed
WORK was for the benefit of beginners and im-
provers of all trades. In your article on cart the
writer doesn't mention birch for panels, elm being
seldom used, owing to its being liable to cast in
drying ; walnut is far too costly. He also mentions
el for shafts, but I have never seen an elm shaft
in my life, especially one of that description. To an
outsider, no doubt your other articles appear
reasonable enough, but having asked the opinion
of olhers in the trades, they say the same, being
far too amateurish to be of use to improvers like
mysclf. Most of your subscribers being lads like
myself, the[r will admit that ‘Shop’ is the best
portion of the paper (iron trades and sign-writing
excepted). However, I shall stick to it, hoping it
will improve and become useful.”

IMetal for Repoussé Work.—F. U. (Hereford)
writes :(—"I have taken in WORK from the com-
mencement, and I consider it really the best of its
class published., I have obtained muech that is
useful from it, and should therefore like (with your
kind permission) to call the attention of your
readers and workers in repoussé (that is, of those
who do not already know it) to a very beautiful
metal for this work, far superior to either brass or
EGE]]EI' In working and in looks when finished. It
is known as aluminium bronze or sun metal. The
ratentee is Mr., John Clark, 80, Great Brook Street,

irmingham, but no doubt it can be got through
any ironmonger. I have just finished a piece of
work which put it to a very severe test, and it came
out victorious in every instance. I see the metal is
gn.tentﬂd in Belgium, France, Germany, United
lates, Great Britain, and India, the price of it
being very reasonable.”

. An Opinion of WoREK. — STOKER writes '—

Allow me to Eﬂ'l'.; afew words about WoRrK. Your
correspondent W, V. C. (page 268) says that most of
the articles in Wonk are far above his head. Per-
haps so, but whﬁ don't he try something that won't
require so much skill to make as ‘A Cabinet in
Fretwork for Skilled Workmen?' It only needs a
bit of courage and determination to succced, and
then I am sure he will have no cause to grumble
when he looks upon his handiwork. Now, here is
an nstance that shonld encourage him. 'Till I had
the lirst number of Wonrik I had never used a
carpenter’s tool, and I have never been inside a
carpenters shop, or scarcely ever seen a earpenter
nt 'v,-.'mt-lr:,1 B0 surely I was about on a level with
W. V. C.in the matter of carpentry. I had very
little money to spare, yet I purchased a small plane
for 2s. 6d., begged an old file from the Berap Eeup.
and forged myself some chisels out of it, with the
kitchen fire for my hearth and a shoemaker's iron
last formy anvil, and then I went to work and made
A table as deseribed in No. 1 of Wonric, with turned
legs und plain top. I met with many dificulties, but
believing that perseverance conquers everything, I
worked away with a will, and succeeded in makin
a good job of it. I then French-polished it, unﬁ
here again Work came in, for I had never done
any French polishing before, but thanks to WoRK,
I succeeded in this algn. And now I have sold the
table for what I consider a Eund fair price, and am
going to buy a few tools with the money. I might
suy I made a lathe to turn the table legs, and the
ideas for this I got from WoRK also, and althou h
it is very rough, it does a lot of good work, and the
materials in it only cost me ahout 4s. 6d. I would
send a description of it, but I think it unnecessary
after what has been said by SELF-HELPER in page 261

of WORK, and, as you sce, I am not good at writing,
and I hope my fellow-readers will excuse my
badly-turned sentences. In eonclusion I beg to
state that in my opinion Wokk is supplying a long-
felt want. I am sure it is just what I've been
longing for many years, and I heartily thank you
for the good it has done for me.”

Simple Measurement of Timber,.—TIMBER
TROLLY writes, in reply to A, G. H. (see page
269) :—*"" A. G. H. does not understand the reason
of timber measurement as given by Iloppus
in his caleculations, or he would not have in-
truded his views of which is right: by trade
usage and fairness in buying and selling: or by
cylinder measure. In measuring timber in the
round it is usual to allow from 2 in. to 3in. less
circumference for the bark, if on the tree. A. G.
H.'s omission of this fact plainly indicates his
ignorance of the usage of the trade. Itound tim-
ber cannotin fairness be measured as a parallelo-
pipedon, as if it were the outside or inside of a
mathematical figure—as for engineering calcula-
tions—but for what it will fairly produce to the
buyer when the sap is hewed off and the timber
squared. Having bought and sold many million
cubic feet of timber, ‘growing,’ ‘round,’ and
‘squared,’ and knowing the usage in Europe and
America, I may state that the system common to
all timber-selling countries for measuring round
timber is the quarter-girth squared, or multiplied
into itself, and the product multiplied by the lenécth
of the piece of timber : this product is then divided
by 144; if the calculation is in feet and inches the
dividend is the answer, as shown in Hoppus.
Now for matter of fact. Has A. G. H. never heard
of tare and tret, the long-hundred, heap-measure,
the barn gallon, the baker's dozen? Timber mea-
sure comes under the same category of reckoning,
or it would be called cylinder measurement if that
plan were used. Irom my experience, the dif-
ference between timber measure and eylinder
measure is as 102 to 120, or 18 ft. of that latter
measure or less is charged to timber buyers propor-
tionately, as well as several feet less allowed off
for bark, according to local custom or sort of tim-
ber; and if the tree has a top, even several feet
long, that will not square up 6in. in quarter-girth,
that is given to the buyer, if the timmber be ordi-
nary English wood. Limbs, in like manner, that
will not measure the 6 in., are also given in, if
they happen to be left on the ‘but.’ Is all this
giving-in fair? it may be asked. As a seller more
often than a buyer, I can affirm it is only fair.
How so? DBecause timber is not sound and ser-
viceable to its outer ecirecumference. The sap of
some trees is uscless unless specially converted to
other purposes than the *‘heart-timber’ may be
used for—as, onk for spokes for wheels, for in-
stance. The *but’ is useless becanse of the turn
of the grain; the top, because too small: even
slight curves out of the straight line have to be
cross-cut out and thrown aside for other jobs, and
every bit of sup must be got otf. This sap may be
2 or 3 in. thick in a large tree, so that the sound
part of an ordinary oak tree would not yield much
more timber than was charged for, by reason of
the sap alone, without reckoning *but’ or crooks
in the piece. A variety of chances rise against a
tree turning out well when opened. Perhaps it
has been stricken by lightning, which even a criti-
cally experienced forester eannot always detect, as
the five radiating shakes from the heart to outer
rings do not show when the bark is on, and some-
times even when the bark is off. The tree may be
hollow, or gnarled, or have stones and iron nails in
it; even acannon shot has been found in the sound
wood of a tree, and the saw is damaged in finding
it. (‘The Techniecs of Forestry,’ illustrated in the
Journal of Forestry, by Rider, St. Bartholomew
Close.) It must not be forgotten timber in the
round does not represent cost commercially so
much as sawing does, which the buyer has that to
incur. It might surprise A. G. H. if he had his
round log cut down the middle, or ‘opened,” as it
is called, and the measure showed 80 square feet, to
have to pay double for that cut, or for 160 square
feet ; yet it is the rule of pit sawyers of round and
even square logs; and as an arbitrator and referce
on sawing matters, I feel sure it is only fair, as it
is_a payment for the labour of *hewing,’ *pitting,’
‘dogging-down,’ ‘lining,’ and ‘hauling’ the cut

stufl' to stack, done by sawyers who make this:

charge ; for on ‘ opening,’ the tree may be * hollow,’
‘doated,’ or worthless, and no more cuts put into it,
all after cuts being actual square measure reckon-
ing. Did A. G. 11, ever buy a plank cut from round
timber with a section thus?

-] S, W

F
Diagram showing ‘‘Wane"” of Timber.

The triangle called the ‘wane’ of the timber, A, ¢, D,
is not measured, but the other *wane' is, to half
its measure, as shown by the dotted lines B, F: thus
the buyer of plank has some of the round timber
and sawing given to him. If the plank is less than,
say,d04 feetlong by } in., the bare half foot, or 5! in., is
given to the buyer; this, with the sawing, has been
paid for, with all its risks, by the round timber pur-
chaser. If this lesson in timber dealing does not

convince A. G, H., let him buy a carpenter's slide |
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rule marked for round timber measure. no matier
of what nation, or one of the more elaborate sets
of logarithmic scales with gauge points for round
timber measure, and test my experience by them,
and he will find IToppus’s ealculations right. Iiut s
visit to a wheelwrizht in the country, who deals in
round timber, with a few questions, will, if intellj-
gently made, teach him the ditlerence between
common sense and knowledge : one 18 the applied
science of everyday life, the other may be only the
recollection of a dunce or the oracle of a fool—if
mere blind book learning which may mislead the
inexpericnced.”

Proportions of Lathe Fly Wheels.—J. W. (.
(London) :— 1 have received a very silly letter,
through ;the Editor, from an ANoONymous corre-
spondent, signing himself “J. W.(.,” giving his ad-
dress very precisely as ** London ;" re my reply to
J.P. A, onp. 220 of Work. As I much question it
the Editor will sully the pages of his journal witl
my correspondent’s snecers, I will mention in brief
that J. W. C. speaks of my sketch as * that wonder-
ful design of a tight-laced ligure8,”asa ** pre(ly picee
of figure skating, but somewhat far fetehed, and
Just a little too much work in it,” and as an
Cantiquated idea.” After a maundering *‘tale of
the Ark,” J. W. C. triumphantly flourishes before
my benighted and antiquated mind a * problem ”
reclaimed from Noah's stomach by a ¢ wily " en-
gineer ** in his greed for knowledge.” This clegant
correspondent informs us how Noah had worked
out the problem on the skin of the hard-boiled egg
which he was eating; hence the * wily” enginecr
employed astomach pump forthe reclamation of this
famous * problem.” The problem isthatl + 2 = 3,
and 2 +1 = 3, whence the obvious inference that
instead of giving the method on p. 220, ** with just a
little too much work in it,” I ought simply to have
said that the sums of the diameters of cach pair of
pulleys should be alike. Passing by the sneers in
which J. W. C. indulges, I ask him if he thinks that
I, who have been among belts and pulleys daily for
nearly thirty years, would, in this particular case,
commit so stupid an error as that embodied in his
arithmetie. J. W. C. imagines that the problem is
the same when the centres of pulleys are very near
as when they are an infinite or a long distance
apart. In stepped pulleys whose centres are not far
apart, as in the lathe matter in question, this arith-
metic 1+ 2 =3 and 2 + 1= 3 does not hold good,
because the angle at which the belt runs on to and
leaves the pulleys has to be tauken into calculation,
and this governs the proportion of circumference of
the pulleys embraced by the belt, If it were simply
a casc of 1 + 2, ete., why the elaborate formuls for
belt lengths given in the books (sce Unwin and
others) where trigonometrical functions of the angle
8 are employed? 'T'hese formule are Greek to
most workmen, and I, therefore, gave a graphic
method that everybody couldl understand, and cer-
tainly do not think I put “too much werk in it.”
Yet it scems that it is not sufficiently clear to the
dense intelligence of J. W. C. But will J. W. C. be
good enough to set out EIE{)'PEﬂ lathe pulleys as on
p- 220 according to the 1 + 2 = 3 theory, and then
set them out according to my directions? Having
done so, will he take a pair of dividers, and step
round the path of the belton each pair, and acquaint
the readers of Wonrk with the result, omitting the
stupid rigmarole about Noah, which would probably
be **declined with thanks by our friend Sloper, and
is certainly unfit for WoRK ?2” For myself, I may
say that, though I have been at the pains to correct
J. W. C. in this matter, yet in future, when assailed
by an ignorant and anonymous and ungentlemanly
correspondent, I shall, whether in the right or
wrong, treat the communication with the silent
contempt which it deserves.—J. H.

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Coach Building—the “Cant Board."-T. T.
(Kennington) writes :—*"*If you are not tired of
hearing them, allow me to offer you a few words of

raisc and my testimony as to the usefulness of

VorK. In my humble estimation it is the one thing
that was needful. May I be allowed to ask at the
same time if it is a part of your programme to give
any practical papers on coach building? It seems
in most books to_be entirely neglected—why, I
know not. I hope Wonrk will be an exception.
happen to be a body maker (improver), and some
Enpum on that subject, cspecially on the ‘cant

oard,” would be read with great pleasure, and
profit, no doubt, by myself."—[I think we must be
content to regard WoRK as one of the things that
arc necded, and not as the *“‘one thing needful,
which is a matter of far higher and greater import-
ance, as you will see if you turn to St. Luke x. 33-42,
Your request with regard to coach building gener-
ully, ﬂnﬂ the *““cant board" especially, has been
forwarded to a skilled coach builder, who will
take the matter in hand.--Ebp.].

Leclanch¢é Battery for Disprsal.—J. C. F.
(Otford).—Advertise your battery for sale in the
“Sale” column of Work. The cost will be one
shilling for twenty words. Or advertise it for ex-
change for something useful to the value in this

aper, The Razaar, Erchange and Mart, or The

nglish Mechanie.--G. E. B,

Electro-Plating, — J. T. D. (Sunderland).—I
hope to give full instructions on the art of electro-
plating in some future number of WORK, in a style
easily understood by amateurs and young work-
men. Meanwhile you may learn much from my
occasional *‘Notes for Electro-platers.” The best
book on the subject is ** Electro-deposition,” by

e o

- — e e m————— w



: .

ua

.
L

W ork—September 28, 1889.]

=

|_
.
h
L}
r
iy

SHzoP.

415

W Watt, latest edition, price 123, 6d. Iam glad to
¢ ®now that such a young amateur electrician is
Sking an interest in electro-plating. I shall be
ary pleased to give you instructions in *“Shop™ if
oo meet with any difficulties in your studies.—
i E. B.

Drv Plates. — TORTOISE-SUELL ToM (London).
T'he preparation of your own dry plates would be
‘tedious and troublesome job, and unless you are
yasessed of a large stock of patience and a cheerful
ymperament, I would not advise you to attempt
heir manufacture; better buy the larger size, as
ou are doing, and cut them down. But why not
lter your dark slide, or insert a carrier to take
L nlate size? Then you would be working to arecog-
Mised standard, and plates, paper, mounts, and
developing dishes could be used more economically,
ind you would have no waste, as at present. 1o
soat plates requires a rather heavy outlay for ap-
maratus, and the actual process occupies a deal of
ime, while the result, even when the greatest
sains are taken, is often failure, besides whicheven
a brief summary of the process would, to be intelli-
gible, take up about a couple of Ez_ngea of WORK.
¥or further information on the subject, you should
mrocure Burton's * Modern Photography,” price 1s.,
swvhere you will find at page 143 full details of the
soating of dry plates and formulse for emulsion-
‘Fmaking. Cassell's also publish an excellent shillin
£book on “ Photography for Amateurs,” by T. C.
‘Hepworth.—G. LE B. A

 Electric BellL.—AMATEUR G. A. S. (Stepney).—
As your bell stopped ringing when the armature
was pressed to the cores, and did not recover itself
§ when the finger was removed, this showed that the
cores retained some magnetism after the circuit was
‘broken. This defect was confirmed by the experi-
ment you tried with the iron filings, since they
"also stuck to the cores after the circuit was broken.
The iron of the cores is therefore, hard. Now for
the remedy. The surest is, to take out the cores
.and anneal them as directed on page 180. Some-
times (unless the iron is very hard) the sticking
* propensities of the armature may be remedied by
pasting a bit of paper (gummed paper from postage
. stamps) on each of the cores. The magnets for a
! 4-in. bell will take 47 yards of No. 22 B. W. G. silk-
covered copper wire. This will weigh nearly six
ounces, and cost about 2s.—G. E. B.

. Magnet. — FLAX SPINNER {(Longton). — The in-
. formation you give respecting your battery ana
¢ horse-shoe magnet is insufficient to work upon.
I must know exactly the diameter of the magnet
cores as well as their length, as I shall .have to

. calculate the cubic contents of the iron in the
¢ magnet to arrive at its capability for receiving
- magnetism. Therefore kindly oblige by giving me
the length and the diameler of the magnet legs, and

I will then tell you the size of bobbins to be placed

) uPnn them, together with the gauge and length
of wire Lo be wound on the m et. .Asthe mag-
netic force developed in the ironof an electro-magnet
is proportionate to the strength of the electric
current passing around its coils, I must also know

" the number of cells to be placed at my di:a.?ns_ul, as
. well as the size and nature of the plates. It is not
" enough to say you “have a lot of Smee cells;” I
must know how many cells. By-the-bye, your cells
- are not Smee's, but Walker's, as shown by the carbon
plates. The electro-motive force of both is low,
and not at all suitable to develop the full power of

. an electro-magnet. I will try to instruct you how
. to alter your battery, too, i ]);u_u will write again and

. give all particulars.—G. E. B.

Corner Bookcase.—E. S. (Clapham).—I have
& design and description of a corner bookcase,
which will appear shortly, and which you may be
able to adapt to your own special requirements. It
is seldom possible to do more than give a good type
of the article required, but this done, advice and
suggestions with rega.rti to modifications desired by
correspondents can always be given.

Overmantel.—BRUSHMAKER wishes to make an

. overmantel with mirrors and fretwork Ea.nelﬂ, and
. desires a design for one in WORK from the pencil of
.~ Mr. J. W. Gleeson-White, and adds, *‘I have made
up one of his designs alrcady, which I exhibited at

~ the Glﬁ&%?w Exhibition last year,” Iam sure Mr.
Gleeson-White will be as pleased as I am to hear of
our sucecess. ] have many beautiful designs from

is pencil awaiting publication, and in course of

time you shall have a design for an overmantel in
. fretwork.

Hot-Air Engine.—C. J. W.(Beccles).—Space for-

- bids any further attempt to notice articles of any

kind on show at exhibitions. A mere cursory

mention of them is of little, if any, ?_lrﬂ.cticu.l use,

. and it is not possible to devote to it the room that

" the subject demands. For this reason I cannot give

a review of the machinery at the Royal Agricultural

Society’s Show at Windsor. But as soon as it can

be managed, descriptions will be given of engines
und mo't]ﬁms, Innludfng a hot-air engine.

House Repairs.—A1rcH.—Articles on general
liouse repairs would have to be hypothetical to a
certain extent; that is to say, we must first sup-

ose certain damages and the causes thereof, and

n deseribe process of repairing according to the
pupposition, he term *“general house repairs"”
- ©vovers a wide area. If there are any particular re-

pairs that you wish to mrr{ out, put a question to
us on the subj and you shall receive instructions
; the mediom of “Shop.” I am glad you
: the first gspar on Burglar Alarums ‘“‘very
~ good, and quite interesting, also instructive.”
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India-rubber Stamp Making. — FIALLAMSIHIRE.
—When I can mect with any one who can and will
write on this subject a paper or two deseriptive of
the appliances and materials used and the process
to be followed, it shall be given. I must, however,
first catch my writer. Probably this reply to your
appeal may bring a volunteer to the front.

Photographic Camera.— II. M. (Olidham). —
The construction of the camera is alrcady com-
menced. With regard to the costof lens, it is not

ossible for me, being in ignorance of the sort of
ens you want, to name_ a price. The best course
you can adopt is to send for the price list of any
dealer in photographic appliances, and select for
yourself the kind of lens that will meet your re-
%mrement& In price as well as other points. In the

Photographic Annual for 1839, 1ssued by Mr.
Jonathan Fallowfield, 35 and 36, Lower Marsh,
Lambeth, S.E., which, in fact, constitutes his price
list, twenty-six pages are devoted to description and
prices of lenses. You can get lenses at all prices from
4s. 6d. to £50, and even more, but good lenses for
ordinary purposes may be bought from £1 to £5. 1t
might be useful for you to watch the photographic
journals for advertisements of lenses to be sold
cheap by those who wish to part with them.—E. D.

Working Drawings to Scale.— E. J. E. (1 bing-
don).—Ior the benefitor yourself and others who find
a difficulty in reading and understanding working
drawings to scale, an explanatory paper shall be
written on the subject. You will ﬂml “Drawing
for Carpenters,” published by Messrs. Cassell and
Co., Limited, a most useful book. 1t will not be
QDEEI]JIE to comply with your suggestion to enlarge

"OoRK and raise the price to 3d.

Index to Numbers.—BARRIIEAD writes :—**If
the contents of each nnmber were printed in small
type over the top of the word WoRrkK on the front
of each number, I think it would be of great assist-
ance to any one looking for a certain article that he
remembered having seen in some back number.
It would save his looking all through each number.”
In reply to your sugeestion, which is a good one,
the position proposcd would not be a convenient
one for index to numbers; it would come in better
under the date, but as so much room is wanted in
the fronl page of some numbers for cuts, it would
be difficult to provide for an index in this page.
Still there is so much reason in your suggestion that
it shall have careful consideration.

A Wooden Affair.—I’roGress writes :—"“ 1 have
taken WoRrk in monthly parts from the beginning,
and was induced by your prospectus to do so, there
being many sibjects mentioned about which 1
should like information, particularly watch-jobbing,
horology, and other Kindred arts, but up to the
present your WORK has only beenin wooden aflair,
and I am glad to see you had complaints from other
subscribers, IEvidently you put your trust in wood,

“and I hope it won't fail you, for you will have none

but wooden customers unless you give a better all-
round pennyworth. Of course, you can't give
everything at once, and so I shall continue to take
it in till it has had a fair start, and as questions
are permitted I will ask one or two."—[The pro-
spectus did not say that every subject was to
be commenced and dealt with at once. You will
not be long without information on watch-jobbing
at all events. * Like cureslike,” the homaopathists
say, and *like secks like,” in accordance with the
old saying, * Birds of a_feather flock together,” so
that you may trace if you like the woodiness of
WoRK to the material of which its Iditor's head is
constructed. Yes, I certainly like wood working
myself, although it can hardly be said of me that 1
put my trust in it altogether. Wood is a material
that is far more tractable and casily worked than
metal, and hence it is that wood working finds
favour among the majority of those who take up
manual labour as a hsbby. Morcover, the outcome
of this is that it is far easier to get wrilcers on car-
pentry, joinery, and cabinet making than on other
subjects, which, although quite as imporlant, are,
perhaps, not quite so popular, But you w:ll_liml
plenty to interest you, as successive _num’uur;z ap-
pear, even in your 2wn particular subjects,.—IED. ]

Watch Maker's Mandrel. — PROGRESS. —
For my own part, I prefer a largest sizc Boley
turns, with universal head and extras, as then

ou have a good combination tool, but il cost
is no object, then a good American lathe, with a
mandrel head. o tit a new jewel, if the setling 1s
bad, I should think you could turn out a ncw sink
with a fine lozenge graver, but must confess [ have
never done so, as when too bad to hulfl a jewel
have usually sent to a jeweller's,—A. B. C.

inning Tin Plate —J. C. G. (Nenagh, Ire-
Iﬂ?tg*.}.—l qﬁite agree with you that spinning in the
lathe is a fascinating art, but_ it requires much
practice. Tin plate can, to a limited extent, _Im
gpun in the lathe, but to nothing like the depth you
name. In trade a great deal of work that used to be
gpun is now prﬂsseﬁ. I cannot give you the amount
of pressure to apply ; it will depend upon the thick-
ness and quality of plate upon which you are en-
eed ; this and the velocity are best found by trial.
‘ou should begin with a light pressure and
adually increase it, but you must be careful not to
increase it too suddenly.” You cannot anneal the
plate without burning the tin off; but why not get
the charcoal plate and spin 1f, and then tin it after-
wards? You could then anneal it as often as you
liked. Tin plate is not a favourable material,because
the iron will not **flow.” You would find Britannia

metal work better.
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I believe the best account of

spinning metal is to be found in Hollzapnfol's * M.
chanical Manipulation,”—J, (, Alzapplels ™ Me

Brittlar Electrotypes. — A Droissen (Faley
Strect, W.).—~In ?*uur case, the brittleness of (e
electro is evidently caused by too much current, In
making such small clectros as you deseribe, and in
copying coins, you must adapt the surfice ol 1l
zine in_the baltery to the size of surfaee 1o e
covered, oruse tine connecting wires 8o as to rodoes
the volume of current. "T'he eurrernt may also b
reduced by l:'x]pusin-.: L small surface of anmle 14
the solution (the size of anode should alwiayvs b
adapted to size of mould), and by placing the anode
and mould farther apart in the solution. A few
practical experiments embracing those variel
alterations will soon put you in the way of getting
good, tough copper. The solution may have some-
thing to do with your failure. T'he best is made up
of :—Saturated solution of copper salphate, 6 pints<;
water, 2 pints ; sulphuric acid, 16 fluid ounees. You
do right 1n using the large Danicll cell.—G. E. L.

Photo-lithography.—J. P. ((/lasgow).—\When a
suitable opportunity oflers, this subject shall be
touched on,

Model Yacht and Boat-building.—There are
s0 many subjects on hand just at present that some
of them must of necessity be cleared out of the way
before this and others can be taken in hand.

Catapult.--G. S, W.—You say:—" Could yonu
tell me how to make a catapult in a proper and
scientific manner—not a mere child’s toy, but one
that is ecapable of throwing a long, straicht, dead
shot —giving deta2ils as to size of shot used, material,
whether wood or wire, and how to make it pro-
perlv 2™ To this I can only reply, I could, hut I
would muaeh rather not, as the girl saud when her
fiather told her to come oflf the grass, Catapulls are
danzerous things ; and, as I am obliged to draw o
line somewhere, 1 must draw it at catapults and all
things that might be attended with damage to lile,
limmb, and property, if brought into play. However,
that you may not be entirely disappointed, I will
refer you to Dr. William Smith’s Dictionary ol
Greek and Iloman Antiquitics for information on
the balista and catapultl—ancient engines of war
that were capable of doing all you want or wish for
in the way of throwing *a long, straight, dead
shot,” and did it well, too.

WoRrK behind Time.—C. 1L C. (Margate)
writes :—" Can vou inform me how the delay is
caused throuch my bookseller not receiving WoRk?
I have been a subseriber from the commencement of
the valuable work, and I don't think it is quite right
that the delay should be =so long that I never
receive it regularly. I should be pleased if you
coulil assist me at all.”"—[ Your bookseller onght to
have Wonrk for each week on sile on Thursday
morning at the latest, Wednesday being the date of
ywublication. 1 eannot f¢ll how the delay is caused ;

ut 1 have a suspicion that it is either through the
remissness of the bookseller's London agent, or the
inability or disinelination of the bookscller to luok
properly after his business. 1f I.did not cet things
ip 1]{:1 date myself I should try another bookscller.—

LD. J.

Upholstery Work.—G. P. (Bristol). —Carpet
planning cannot be treated of in these pages yet
awhile, as there are many subjects of more general
interest awaiting their turn. Bed hangings have
been under consideration, and a desigcn may now
and then be given, but, like the former subject,
this must wait, unless I should find [ am 11||.-,I:Lk‘u_n
in supposing that there is no large demand for
instructions on this kind of work., As you are, no
doubt, aware, if I may judge from the heading of
vour note, with the exception pt‘fﬂnn:un}:. ete.,
draperies, the actual making up is done mostly by
wonien, and WoRrk is a magazine for men. I'he
same objection does not apply to stutling and
general chair upholstery, which will take its turn
with other subjects. An article on making, stutling,
and covering a chair will shortly appear. 1 cannot
advise you to attempt to make your n_wn‘hu_ltmlm :111
per sample sent.  As a matter of husum:-:ft, it w r:,_[l_:t
not pay you to do so, and surely you have no wis 1
to make them en amateur. You can buy the
buttons for far less than it would cost you to '.”“.L,";
them, and I take forgranted you know how tucover
thiem whenever it may be necessary. —1. A.

Electric Light for Photo Du.::}q: Room.—
CORRESPONDENT.—Procure a six-volt 2; C.1% lﬂl_[lrll.
ligr up a four-cell battery, double L'Il.l:l‘l_l‘rll."-. ‘with
single zines between, each Iﬂ:utc 'lIL‘l1llL".' ._.mi hhh u:E
by {in. Let the cells in which these 1111-. u:- I
less than a pint of liquid. Attach the elements 10
a board as long as the four cells tnugu.-t.‘l_wr_. 11:11|.l ns
wide as one. Connect the elements In serics. At-
tach a hook at ench end of hpurr’l. and, h}‘ lnf‘.l:]nlur.
a pair of catguts and a weight, counterpoisc tln.
whole, so that the entire l’LI'I‘i'r.ll],.‘.’t'IHL:Ill'l.il‘l be
lowered into, or withdrawn from, cells by ﬂ.._:ll‘lLil ¢
touch of the finger. Charge the _L'L‘li].::l_‘ 'iw 11 i
Chromic acid, four 0zs. ; water,one pint ; :fu llll:::'ltur
acid (1-310), three ozs. by weight. 1"-1_13: and alld ¢ -I;
get quite cold. Couple up ;u]ump by nu:-.:u;:n u‘t A ;m?
mstﬂu.tt:d wires. When using, lower the D :L{L:idﬂ_] :
g0 fur as is necessary to give the rqunrqt__t ulI'L :“;
since at the start, when the solution 18 trl'r-: ]l';_l'l.'l :
muech current is produced as to Emp}n:.rm he e -1it
if the whole length of the plates 1s 11'1'1]-11"1]11?1Ln .
once. If your lamp is of higher volt size 1h e
volts, you must use cnrruspund.mgi} p‘;mﬁm i
allowing one cell for every two volts over
fﬂurr—s- H
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Dressers. — GIMLET (Coventry). — An article
describing the construction of one of these useful
Eer:es of kitchen furniture will appear ere long.

eantime the following hints may be of service to
you. AsIgather from the nature of your inquiry
that you are not a practical joiner, fasten the parts
together with nails wherever practicable. You will
find some valuabie suggestionsin the description of
the overmantel illustrated in our articles on artistic
furniture, as well as in other articles treating of
cabinet making. Do not attempt sliding doors, but
be contented with the ordinary hinged construction.
Good, sound pine will do very well for the material,
but use the red instead of the white kind, and
remember that you will find No. 1 or a good quality
cheaper in the end than thirds, though it may not
be so low in first cost of timber. Your sketch does
not show any plinth, which there certainly ought to
be below what you represent as the bottom of the
dresser.—D. A.

Bookcase Competition.—CHrrs.—I have given
all the information that it is necessary to give in
the notice respecting the competition, and all com-
getitnrs must use their own judgment in preparin

esigns. You can determine exactly what is aske
for from the wording of the notice, and I cannot
say any more on the subject. The great object is
to elicit the ideas of competitors according to the
base of operation set forth in the notice.

Elect Bell Magnet.—J. B. (Glasgow).—The
magnet of an electric bell should be constructed as
described and illustrated on page 180. When two
cores are emploved, they must be united by a yoke of
iron, so0 as to form a horse-shoe magnet. Ihave not
tried the effect of mounting the two cores on a piece
of wood or other insulating substance, so as to form
two independent magnets. Small bells are some-
times rung with one core only. Thanks for your
expressions of kindly appreciation.—G. E. B.

Mixing 0il of Gold Size. — GiLpine (Wal-
worth).—1'ake equal parts oil gold size, linseed oil,
and copal varnish, mix well together, and strain
through a fine strainer. Young's patent size is
equal to parchment size, especially in warm weather,
to dry quick. To dry extra quick leave out linseed
oil and add terebene.—G. R.

Patent.—MINERVA.—The advice of AJAX was,
no doubt, well intentioned, but evidently not very
practical. Very few manufacturers or purchasers
care to take up anarticle which is only provisionally
protected ; they generally ask to know that the com-
plete patent has been applied for. Those who
thoroughly understand patents are well aware that
this provisional protection is, in reality, a very
?qestmnahle monopoly, and that no action for in-

ringement would lie against any one for Ilimting
an invention only provisionally protected. Allthose
who have good inventions so protected should lose
no time in obtaining their complete patent ; and we
think that the advice of your agents has been well
given.—R. and C.

Silver and Gold Solution.—GALvANUM (Man-
chester).—When you have your nitrate of silver
solution ready, add to it a strong solution of
cyanide, and when th® addition of more cyanide
does not ecause any further precipitate of silver
cyanide, stop adding the cyanide solution, throw
silver cyanide on a filter, wash'with distilled water
and collect silver cyanide in some vessel. Then add
to it one pint of distilled water, with % oz. eyanide
dissolved in it. Make up to one quart, and then add
another 4 o0z. of cyanide to it. Do the same with the
Euld, but, instead of adding % oz. free cyanide, add

- 0Z. or one 0z, If solution should work slow, add a
little more, say, at the rate of one drachm at a time.
I have a chain which was in the bath for two hours
that has been in use for the last fifteen months, and
1t 18 not altered much ; but it is very hard to state
on such matters as these, as it depends upon mode
of working, strength of solution, and experience of
the depositor. Your deposit ought to have lasted
longer than it did. If you make up a solution as in
my article, and use these proportions of cyanide,
you will, if you are careful in the deimsiting, be
able to obtain a serviceable deposit. I am at pre-
sent preparing an article on the use of cyanide of
potassium, which, no doubt, will be of great interest,
to you. If ufml cannot succeed, write again, and
send me full particulars of your process and pre-
parations.—F, W. M.

III.—QUESTIONS SUBMITTED TO CORRESPONDENTS,

Circular Latch Needle Machines.—CONSTANT
READER (Glasgow) writes :—* Could any of your
mrre_aﬁnndunta to your valuable paper inform me
how the cylinders of knitting machines are made
and cut, with the easiest way to make them, the
tools required, and where such are to be bought?”

Tool Wanted.—GAUGE PoINT (Paris) writes :—
“Wanted, a rule for prompt and aceurate measure-
ments to the {; of an inch of openings and spaces,
as doorways, windows, arches, lengths inside tubes,
etc, from 2 to 10 ft. It is done variously by work-
men, but all are more or less diaumiaﬂeg with the
makeshift plans they adopt. Something reliable is
wanted suitable for all workers, and yet to be a
cheap handy tool, bevel for stair-rail joints, a gri
vice for veneer or a door, ete. Those who use such

tools might give the best they know in a few words
in return for what they take.”

Carriage Paint. —W. W, W, (London, S.E.)
writes :—* Will you kindly submit the followin
query to your correspondents? To make a dm-ﬁ
claret colour for carts as on bus panels. Rose pink
is the right colour, but it fades even after varnish-
ing, lake being too costly.”

‘centre b

Fretwork and Carving.—\W. W, M. (Glasgow)
writes :—*‘I would like to know if Mr. Henry
Zilles & Company, Wilson Street, London, E.C.,
could supply me with a few designs, fretworls and
carving, for a knife-box, same as encravinge in
WorK Auguost 10th. If he can supply me with a
few, to mention the cost?”

IV.—QUESTIONS ANSWERED DY CORRESI'ONDENTS,

Hand CircularSawBench.—A.R.(Scorrier Saw
Mills) writes in reply to G. H. L. (f{ull) (see page
222) :—**Iunderstand by your question th=t you wish
to make a bench of wood, which will do for such
work as you state, if properly put together. The
kind of wood I should select would be red or pitch-
pine, the frame to be nicely mortised and bolted
tntgethnr with 3 in. bolts; the top of bench to Le
3 ft. 6 in. long, and 2 ft. wide, and about 1 in. thick
of hard wood screwed down on the top of frame,
s0 that it may be taken off should the bearings
require looking to. ‘The spindle should be of 1 in.
or 1% in. iron, with three places turned for the
bearings, one near the collar washer, one on the
other end of spindle, and another a certain dis-
tance from the end to set in a bearing fixed on the
fraume of bench; the end bearing on the outside of
bench should be fixed on a horse, and between
these two bearings a small pulley should be keyed
about 4 in. diameter. This Eullnr is to take the
driving belt, which should be of leather about
2 in. wide, and driven from a wheel, say 4 or 5 ft.
in diameter, keyed on a short countershaft about
12 ft. between centres. The rim of this wheel
should be heavy, and a handle fixed well up one
of the arms to turn it. The belt should be crossed
so as to have more grip, and to drive with less
tension. The bearing next to the collar washer
should be fixed on a piece mortised in the ends of
bench, about 8 in. from the side nearest the saw
pulley. Saw to be from 9 to 12 in. diameter. and
teeth as in a hand rip saw; the timber should be
fed very slow, your power being limited. XEven
this mode of driving a small circular saw will be
far from a pleasant job for the man who has to
turn the wheel. In fact, all circular cutters should
be driven by motive power, as they should attain a
high speed, and are continually eutting. Fuller in-
formation could be given by giving sketches of
bench, ete. ; but as I have not time to give sketches
now, and at which I am not a good hand, I hope
the above will be of some service to G. H. L.”

Paste. — THOMAS0 writes in reply to J. R.
(Skerries) (see page 238), who wants a paste that he
can keep on his otlice table to use instead of gum—a
paste that will not turn bad :—* Personally, I prefer
gum for small office jobs (dextrine, or as it is some-
times called, ‘powdered gum,’ can be got very
cheaply at the oilshop, and makes good mucilage),
holding the gluepot in reserve for parcels, ete. But
the paste. Put a heaped-up teaspoonful of powdered
alum into a breakfast cup of cold water, and stir
till dissolved. Use this alum water to mix the

aste with, and a flat stick of wood to crush all
umps. If properly mixed, the paste will look like
cream—or paint. Boil very slowly with constant
stirring, until the stick will stand alone. A quarter

int of paste should take about ten minutes to get
In this condition. Itis, of course, easy to boil it up
In a minute or two: but it must be remembered
that paste wants cooking. I usually tell when it is
done sufficiently by smelling it. If not done enouch
it smells raw. This paste can be kept until it
dries up into a solid lump. 1 bave never found it
go watery, get mildewed, or smell offensive : and
it has this advantage over the bought °office
pastes;’ it has no strong smelling or perhaps
poisonous preservative in it. Better not cover up
too tightly, and do not keep it in a tin, or put a
tin mounted brush in it, because of rust. An ever-
lasting brush is made by inserting some bristles,
cut from an old broom, into the end of a piece of
very small lead gas pipe (} in. outside measure-
ment), and then smashing the lead so as to grip the
bristles, trimming them up with scissors, and in-
serting a piece of wood into the other end to make
it longer, if necessary.”

Drilling Square Holes. — F. H. (Plumstead)
writes in IE.PIF to A READER (see page 270):—*In
No. 17 of WoRK I see a correspondent asks for a
description of the scientific method of drilling
square holes patented in Austro-Hungary. I cannot

ve that, but will gladly try to explain & method I

ve seen practised in my own shop. 'I'his would
be more correctly described as boring square holes.
A piece of steel was fastened in the Ifn&ll-mhm:-.I-.: of a
lathe, and a hole was bored up just a little less in
diameter than the width of the square across the

.flats, The outside was turned down so as to let

a nozzle on, which had a square hole drifted through
in the centre, so as to act as aguide for the squaring
tool. This tool was made in the same manner as
an ordinary half-round bit for a lathe, except the
cutting end, which was made an equilateral tri-
angle, whose side was the width of the square
required, and whose len was rather longer than
thé length of square hole required and the thick-
ness of the guide plate together. The triangular
end was inserted into the guide, and the Pnp@et
head centre was run up to the back end of the bit,
and fed up by it. The bit was held back against the
the mechanic, who had fastened a carrier
on the shaft of the bit, and at the same time he let
one end of the carrier rest on the slide rest to
prevent the bit from turning. The lathe was driven
in the ordinary manner. Some of the holes made
were very good, but, unfortunately, there were
about as many bad ones, so that it had to be given
up as a bad job."
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Trade Notes and Memoranda,

o =

Tuw number of applications for patents in 168e,
excevded those of the previous year by nearly cjs
per cent., and were 10,103 in number., Of desjons.
208023 were applied for, 568 of which were refused
registration, onaccount of theirsimilarity to desizns
already regisiered. The total number of appli-
cations for trade marks was 13,313, as compared with
10,531 in 1887,

THE distressing strain put upon tram-car horzes
on starling the car from a state of rest can be ob.
viated by the use of an automatie starter, invented
by Messrs. Vercker & Yeates, It consists simply
of a coiled spring in connection with a clutch ar-
rangement, and a speed on the driver's platform. A
simple movement of the driver's foot will throw the
apparatusinto and out of gear, and one revolution of
the car wheels is suflicient to charge the spring for
the purpose of restarting. On starting the car, the
first forward movement of the horses causes ten<ion
on the traces, and at once releases the sprine.
which, acting upon the wheels, causes the car 1o
move gently forward several feet ; the car, in faet,
following the horses up. This has been in use for
the past six months on a ear belonging to the
Southwark and Deptford Tramway Company. The
ivention is being introduced by Mr, John lLiecord,
of 5, Frederick's Place, Old Jewry.
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Postal Orvers or Post OMee Orders pavable at the General
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I'rominént Positions, or a gevies of inseriions,
by special arrangement.
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and Exchanee, Tw enty Words or less, Une sluliing, and Une
I'cony per Word extra if over Twenty.

*a* Advertisements should reach the OMee fourteen
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SALL.,
The “Era” Pocket Printer, Regd., prints any-

thinz ; supersedes stencils ; post free, 15. 6d.—F, BowuITcH,

5, Waldo Road, Kensal Green, London, [0 r

Powerful Miniature Shocking Coil and
Battery.—Carried in waistcoat pocket. Cimplete In-
structions for making, od.—BELDAIR, 235, Livinsstone Road,
Eath. [24 &

Cyclists.—Use ** Graphine” on yourchains ; no ocre ise,
will not hold dust; § stamps, free.—WoLFF and Sox,
Falcon Pencil Works, Battersea, S.\W, [25 R

Best Book on the Lathe, 35. Several soiled
copies, 25s., post free. Cash returned if mot approved.—
BriTaxxia Co., Colchester. lzi R

Patent Twist Drills, 1 inch, 4d.: . inch. &d.;
Ylinch, 8d.; % inch, 1od. ; 2inch, 1s. 1d.; y;1ach, 15 4d.
1inch, 1s. 7d.; {%inch, 2s. 3d.; :inch. 2s. 8§d. Add post-
age if per Parcels Post.—BriTannia Co. 27 R

Circular Saws, slichtly soiled, none the worse for
wear ; 4 inches, 1s. 2d. ; 6 inches, 2s. 4d. ; B inches, 35. 2d .,
post {ree.—BriTANNIA Co., Colchester. [2E R

To Mechanics.—Send 6d. for Catalogue of new, or
2d. for List of Second-hand Lathes, Saws, &c.—BRITANNIA
Co., Colchester. [z0 R

Britannia Co.—Largest Stock of Toolsin London, 100,

Houndsditch.—All letters to BriTtaANN1A Co,, Culchu{t:r.
JOR

Cut Your Clothing Systematically.—Suits,
Trousers, Overcoats. Enormous saving guaranteed.—
Particulars, James Hopkins, Practical Cutter, 34, Chest-
nut Road, Tottenham, [31R

Beit's Patent Enamelled Adhesive Water-
Proof Advertising Paper. — Letters and Figures,
onramentations in all colours, ¥{ to 24 inches. Sole and
orginal Manufactory, 17, Arthur Street, New {‘Jxlnrd
Street, W.C. Liberal termsto Agents, Special for Export.
Sample Sheets gratis,—Noted cheapest house for gilding
and gold blocking. | 3IR

Collins’ Patterns,—roo Fretwork (new), 100 Carv-
ing, 100 Repoussé (all full size), 300 Turning, 400 small

Stencils, 1s. each parcel. Catalogue (700 engravings), 3['11-5
-

Collins’ Stenecils.—100, large, for decorators, uncut,
ss., samples free. 1co ditto, for sign writers, 1s. 12
sorted Cut Stencils, zs.—CoLLINS, Summerlay's Place,
Bath. [zs

Furniture Designer.—Miniature Sketches and
Working Drawings made at a moderate cost.—L. GORDON,
=2, Kensington, Liverpool. [33R

Smallest Things in Planes.—Recommended in
“ Qur Guide to Good Things." Walker's 1s. Nickel-plated
Pencil Plane.—19, Legge Street, Birmingham. [zs
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. BPOSITS, repayable on demand.

: By S. BARTER, Instructor to the Joint
. Committee on * Manual Training”
5 of the London School Board and

'i’l .
v

ork—September 28, 1889.]

A DVERTISEMENTS.

SPEGIAL NOTIGE.

: 5. i

85—87, Fetter Lane,
- TO INVENTORS.

If you have an idea for an invention PATENT it for a trifling cost,
Particulars and Pamphlet [ree,

RA.YNOR & CASSELL, Patent Agents.
_ 37, CHANCERY LANE, LONDON, E.C,

ESTABLISHED 1851.

IMRIRKEBECE BANIK,
' Bouthampton Buildings, Chancery Lane, Lordon.

. THREE per CENT. INTEREST allowed on DE-

TWO CENT. INTEREST on CURRENT
1 CCDUI\? TS calculated on the minimum monthly balances,
when not drawn below £100.

%’%DEKS SHARES, and ANNUITIES Purchased
1§ O 8

T]OW TO PURCHASE A HOUSE FOR TWO
11 GUINEAS PER MONTH or A PLOT OF LAND FOR
FIVE SHILILINGS PER MONTH, with immediate pos-
gession. Applgo:t the Office of the BIRKBECK FREEHOLD LAND
SOCIETY, as a

. The BIRKBECK ALMANACK, with full particulars, post free
i *pplication. FRANCIS RAVENSCROFT, Manager,

For Use in Connection with

“HAND-AND-EYE TRAINING.”

Wodel Joint” Wall Sheets,

for Instruction in Manual Training.

City Guilds.

Eight Sheets, mounted on linen and

The Series consists of

varnished, price 28. 6d. each.

& Comrawy, Limiten, Ludgate Hill. London.

MELHUISH’S New Patlern

nmbmed CARVING and WORK BENGH
—— [ABINET, £8 14 0.

*‘ a.de from American Bass Wood, Stained and Polished,
" and can be made to Harmonise with any Furnivure.

l ;ttad with the following List of Warranted Tools, precisely the
as we supply to Practical Workmen:

Send for our Illustrated Lists, post free.

RD. MELHUISH & SONS,

i3 IT

blood.

been classed by them A 1,

same Exhilitions.,

is a fact that farinaceous foords cannot be digested by Infants,
the only food in which the starch has been wholly chaneed ine.
soluble substances, which can at once be converted in the body into livinge
This remarkabie result is attained outside the body, by mutaning
the process of manufacture, the natural conditions of healthy and perfect diw
MELLIN'S FOOD has been examined physiologically by the hu hr st M
Authorities, and tested chemically by the most distinguished Analysts, and has aluw
It has gained many awards of the highest merit at 1'u! .l T

i

ELLIN'S FOOD

W For Infants and Invalids.
LN rwm NOT FARINACEOUS.

Rich in Fleshy Nervey, Brain,
and Boue Formers.
This is

exatly,
rl.ll,
I':IH |.

No Food in the market can show such a vast collection of fond-fde testimanials, and
many of these allude in an emotional vet sincere manner to the fuct that

FOOD has saved Baby from Death.”

USED IN ALL CHILDREN'S HOSPITALS.
Prospectus, Pamphlet and Sample, post free on application to the Inventor

“MELLIN'S

e Hanwfacturer,

G. MELLIN, Marlborough Works, Stafford St., Peckham, London, SE

5. d.
, plex Iron Plane ... ... I 1 Joiner's Hammer ... .. I 2
Iszil:alghtedge, 3ft. 6in. ... I g 1 Melhuish’s Handsaw ... 3 6
¢ Bright Hammer ... ... 1 6 | I Box Drawing Knife... 1 9
1 zft 2-fold Rule ... ... I 0 | I Brace, and Set of 24 well-
g Twist Gimlets ... ... o 10 assorted Bright Doring
3 Patent Bradawls ... o 8 Bits .
3 Screwdriver each, 10d., 1,1’6 2 4 | 1 Pair Pincers £ 3
1 Cabinet Scraper ... o 5 | I Spokeshave o 9
6 Assorted Firmer Chisels.. 4 2 | 1 Beechwood Gauge ... I 3
3 Assorted Firmer Guuges .. 2 1 | 2 Rasps, handled 1 10
3 6in. Combination Square 2 4 | I Pencil o 1
I Bright Bench Holdfast ... § 6 And our Patent Combined
g Boxed Oilstone ... ... 3 © Tool, Joinery,and Wood-
‘#1 Can Liquid Glue ... ... 1 6 Carving Work Dench
% Beech Mallet ... ... ... I 6 Cabinet, with Vertical .
Eeech ]‘rl';itreg?duck A g Ef;:h&imgu;?}etgﬂ?; - ACCURACY AND LIGHT RUNNING CUARANTEED.
3 Frame Bow Saw v 3 )
¥ gin. Tenon Saw ... ... 3 ©
3 gi-m Jack Plasie ,... s 5§ O Total ... ... £8 14 O GRATEFUL_
T 2in. Smooth Plane ... ... 3 4 -

London.

New and Enlarced Edition, 18, or cloth, 13. 6d.

Photography for Amateurs.

By T. C. HEPWORTH.

With Illustrations.

CasseELL & Cowmpany, LimiTeD, Ludgate Hill, London.
f

NOTICE.,
CAESELL’E CLASSIFIED CATALOGUE, con-

taining particulars of upwardsof One Thousand Vol-

umes published by Messrs, CASSELL AND LOMPARY,

ranging in price from
. THREEPENCE to FIFTY GUINEAS,

will be sent on request gost free fo any address.

CasseLL & Company, LiviTep, Ludgate Hill, London,

JusT PUBLISHED.

In TWO VOLUMES, price 68. each.

Hand-and-Eye Tramnmg,

By G. Ricks, B.Sc. With Sixteen TFull

Pages of Coloured Ilates and numerous DI’I-
Crown 4to. Vol

Vol. 1I., for Boys.

grams in each Vol
for Boys and Girls.

®.% Prospectus on application.

“We must heartily congratulate Mr, Ricks on giving
teachers such an alluring solution to the problem how to
carry into practice a training for two of our active senses;
and the children who will receive this new training as a
most welcome relief to the usual monotony which has
hitherto been inseparable from school work, The plates
are numerous, and splendid specimens of drawing and

printing in tint.“—-.&"m&aﬂfmnsfrr.

CasseL, & Company, LimiTep, Ludgate Hill, London,

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

HENRT MILME%

MANUIFACTURER OF

HIGH-CLASS LATHES

SOREW-CUTTING & ORNAMENTAL TURNIRG,

TREADLE MILLING MACHINES, HAND
PLANING MACHINES, &c.

~ Ingleby Works, Brown Royd, Bradford.

ESTABLISHED 1858,

-

COMFORTING.

tPPS'S COCOA

BOILING WATE

R OR MILK.

J‘) I‘

7 CORPULENCE N

TREATED WITHOUT DRUGS.

amnphleis Free.

All persons suffering from this burdensome §
and dangerous state of the body, and even those §
developing tendencies thereto, should

CALL or WRITE

at once for a Treatise on the subject, justissue (d {eratis)
by Mr. C. BB. Harness, Pre adent of the

MEDICAL BATTERY CO., LIMITED,
| 52, OXFORD §T., LONDON, W.
{Corner of Ratibone I'ace. J

Zon It shows conclusively how Obesity can be &)
eradunlly and sately reduced. AU

NEW AND ENLARGED EDITION.
Frice o8, O,

COLOUR.

By A. H. CHURCH,

Professor of Chem istry at the Royal Acadenty of Aris.

wWith Six Coloured Plates.

«We may safely say that there 1S no
book of the kind which contains so much
about colour in so small a compass, Ot
arranges what is known on this difficult

usefully for students.” —

subject so

Academy.

' 7
CasseLL & CompANy, LIMITED, Ludgate Hill, Longon.



ADVERTISEMENTS.

| Work—September 28, 1889,

FRETWORK & CARVING.

Highest Award——Gold Medal for Tools and Patterns.

Ty Y Machines, Designs, Tools, Wood, Mirrors, Hinges and
74 T\ ittings, Varnish, Etc.

7 l&g}, Fret-saw Outfit on Card, with Instructions free, 2s. 6d. ; No, 2, with wood
T 35 6d,; Superior gitto, 6s, od, ; Set of 12 best Carving Tools, with boxwood

: ; v" h"nutlm. ready for use, price, !‘r:u g5, od,
Sy N 34)? ’ ]}-uu want good dnsi; ns, and are competing for exhibition, try ours, for
) ,...-lr-""r Y 'nrllll:: W receive tcstimnnnls daily.

¥ Sec our complete Catalogue, 64 pages, quarto, containing the best
variety of designs published, sent free lor 6 stamps,

HARGER BROS., SETTLE.

The Polytechnie Series.

Consisting of practical Illustrated Manuals specially prepared
for Students of the Polytechnic Institute, Regent Street,
London, and suitable for the use of all Students.

FIRST LIST OF VOLUMES.
Forty Liessons in Carpentry Workshop

Practice. By CHARLES F. MITCHELL, Lecturer on Carpentry and
Jluiner:,'. Polytechnic Institute, Revised by GEORGE CaMPION POPE,

‘eacher of Practical Carpentry, Handrail and Staircase Work, Poly-
Cloth gilt, 1s.

technic Institute.

Practical Plane and Solid Genmetfy, in-

cluding Graphic Arithmetic. Vol. I. ELEMENTARY STAGE.
Written to meet the requirements of the New Syllabus of the Science
and Art Department, South Kensington. By Prof, HENRY ].
SPOONER, C.E., F.G.S., Associate Member of the Institution of Civil
Engineers, Member of the Institution of Mechanical Engineers, Asso-
ciate of the Society of Engineers, &c, Cloth gilt, 3s.

Engineering. (In Preparation.) Price 1s. 6d.

The value and importance of sound Technical Education has now been
fully recognised by this country, and there is on every hand a demand for
assistance such as has been provided in the above Manuals, each of which
is by teachers who know by experience exactly what the student requires.

CASSELL & COMPANY, Limitep, Ludeate Hill, London.

C.BRANDAUER & CO°% "
CIRCULAR

somito PENS

NEITHER", SEHA Cl&l “NOR -SPURT.

"SAMPLE BOX. 6% BIRMINGHAM (33

OR-FOR 7 STAMPS"
94, KING EDWARD ST., NEWGATE ST.

P etts’s Diaries

For 1890.

London Warehouse:

Messrs. CASSELL & COMPANY, LimiTeD,

beg to state that the Rough and Commercial
of these unrivalled Publications are now ready;,

and that the Qffice and Pocket Editions will

be ready early in October. Special notice is

directed to the new and recently produced
varieties, of which Particulars will be found

the New List of Letts’s Diaries for 1890, a
copy of which will be forwarded post free on
application.

CASSELL & COMPANY, LimiTep, Ludvrate Hill, London.

Paper Covers, 3d. each; Cloth, 6d. each.

Cassell's National Librarny.

LIST OF VOLUMES PUBLISHED SINCE THE COMMENCEMENT OF 1889.

Vol.

:;r. The Dattle of Life ... i CHARLES DICKENS.
158. Memorable Thoughts of Sucrutes NENOPHON.

159. Lives of Prior, Congreve, £c, ... SAMUEL JOHNSON,
160. Othello SHAKESPEARE,

161. Burleigh and .II is Tuue-r Jahn
Hampden, &£ Horace 14 alpole

162 & 163. Paradise Lost (2 Vols.)
164. Comedy of Errors

165. T'ravels in England dﬂ,ﬂn the
LReign of Queen Elizubﬂth

166. Lﬁfgs of Gay, Thomson, Ymmg,
Le.

167 & 168. Huly Dymg (2 vnls)

169. Discoveries Made ujmn Mﬂn
and Matiter ... oos

LorD MACAULAY.
Joun MILTON.
SHAKESPEARE.

PAauL HENTZNER.

SAMUEL JOHNSON.
JEREMY TAYLOR.

BEN JONSON.

170. Troilus and Cress;rlm SHAKESPEARE.
171. Letters on England ... VOLTAIRE,
172. Peter Schlemill CHAMISSO.

Francis BACON.
SHAKESPEARE. [LL.D.
AUBREY DE VERE,

JoserH ADDISON.

From the Collection of
RICHARD HAKLUYT,

173. The Advancement of Learmim
174. The Two Gentlemen of Verona
175. The Legends of St. Patrick ...
176, Criticisms on Milton

177, The Discovery of Muscovy

THE ATHENAEUM says :—** CASSELL'S NATIONAL LIBRARY is a wonderful bargain at threepence.

by any of our publishers during the last quarter of a century.”

Vol.

178. Antony and Cleopatra

179. T'he Poetics of Aristotle, {'c.

18o. Paradise Regained and Sumson
Agonistes »

181. Love’s Labour’s Lﬂst

SHAKESPEARE.

Joux MILTON.

SHAKESPEARE.
182. Utopia ; Sir TioMAS MORE.
183. Third Voyage fﬂl‘ Hna chm'er_; CarT. W. E. PARRY,
of @ North-West Passage R.N., F.R.S.
134. Essays Civil and Moral ... FrANCIS BAcCoON,
185. King Henry VI, (Part 1) SHAKESPEARE.
186, Tales from the Decameron .. Boccaccro.
187. Table Tallkk and other Poems ... CoOWFPER.

188. Letters on Sweden and Norway M. WOLLSTONECRAFT.
189. King Henry VI, (Part IL.) ... SHAKESPEARE.

190. Dialogues of the Dead LorRD LYTTELTON.
191. Iiasselas ... " v SAMUEL JOHNSON.
192. King Henry VI {Part III] SHAKESPEARE.

193. The Visions of England . Francis T. PALGRAVE.
194. A Defence of Poesie and .Pﬂem.s SiR PHILIP SIDNEY.
195. Old Age and Friendship CICERO.

196. King Richard II1I. SHAKESPEARE.

197. Daphnaida, and other Poems... EDMUND SPENSER.

No greater feat has been accomplished

CASSELL & COMPANY, Limitep, Ludeate Hill, London ; and all Booksellers.

PRINTED AND PUBLISHED BY CASSELL & CoMPANY, LiMITED, LA BELLE SAUuvaAGE, LoNDON, E.C,
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