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A CHAPTER ON FOLDING TABLES.
BY JAMES SCOTT.

P

A

) _“HEEEBSITY 1s the mother of Invention 3
. bub I have also heard it said that Inveation
8 not the only child of Necessity, althouch

| -.13'5&1{5 1t for granted that it is what may be
e the eldest child. Awmong the other

ddren of Necessity are to be numbered
irvation and Robbery ; but although she

e of the same
e st be included Idleness.
a Imust tackle my subject, instead of
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thus metaphorically speaking of a well-worn
proverb. It greatly worries me when I visit
any female relation on a Saturday to see the
avoidable trouble to which she 1s put when
house cleaning. First, she pushes tables,
chairs, ete., to one-half of the room, and
after sweeping and scrubbing, she transfers
them to the other part of the room ; and,
finally, after having exhausted her patience,
she places them in their original position.

Bt _ ' What a blessing if, for the time being, she
gisLue mother of these undesirable children, |

Il there are other mothers who have
names, and among |

. could summon to her aiwl some fairy who

would stow them away in his waistcoat
pocket !

Necessity, then, to a certain extent 1s the
cause of my designing the tables shown in

. Flg.1—Sman Folding Table in ordinary Position. Fig. 2.—Ditto, folded. Fig. 3.—Larger Folding Table with Drawer in ordinary Position. Fig. 4.—
Ditto, folded. Fig. 5,—Small Fancy Folding Table. Fig. 6.—Ditto, folded. Figs. 7, 8.—Strips of Wood to keep Table shown in Fig. 2 firm when

i the present article. It will generally be
- found that the folding tables already in the
- market are fancy articles for the drawing-
room ; or, if an extending table, the—some-
times—cumbersome screw dining-table. 1
| have iiever seen such tables as I have shown
| to fold. Figs. 1 and 2 will be found the
| most useful.

I will do my best, then, to give the reader
sufficient details to enable him to make
any of these tables himself, if he feels so
inclined.

Particulars as to wood, preparing, and
finishing, are to be found in articles already
published in Work.

Fig. 1 is 29 in. high, from the bottom of
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the leg to the top of the table. The top is
36 in. square, and is divided into two parts:
one 29 in. by 36 in., the other 7 in. by 36 1n.
The large flap falls downward, and needs
to be very strongly hinged to the smaller
one.

The legs are turned from 2i-in. stuff, the
blocks of which should be 7 in. long. Those
attached to the smaller top picce should be
very firmly joined. Those on the opposite
side must not be fixed at all to the top.

The two end pieces which form the two
immovable sides should be 2 in. thick, 5 1n.
deep, and 31 in. long. This length allows
for joining it into the leg block. For the
two movable—that is, folding—sides we
require four pieces of the same depth and
thickness, and each 15 in. long. Two of
these form a side, and care must be taken
to firmly screw the hinges on. Ihave shown
some of the hinges on the surface of the
wood, but they may be so fitted as not to
be seen, as my reason for thus showing them
is merely to indicate their position.

The top should be § in. thick, and should
overlap tEe outside of the ler blocks by 4 in.
The framing, according to the requirements,
should be hinged and joined to the middle
of each block.

To keep the table in its expanded position
a strip of wood 1 in. thick needs to be
fastened on the large flap, underneath, and
12 in. from 1its outside edze.

Of course, it is impossible to provide this
table with drawers; hence my reason {for
giving Fig. 2.

This represents a table 4 ft. 8 in. long, by
3 ft. wide, and 29 in. high. The top 1s divided
and firmly hinged in the middle. The fram-
ing, ctc., of each half is precisely the same,
so that it is only necessary to describe
one half, I have intended it to have two
drawers.

The framing at each side should be 2 ft.
3 in. long, by G4 in. deep and % in. thick (see
Fig. 3). The framing on the end should be
63 in. deep and 31 in. long. This end piece
should be so made as to leave a space for
the drawer 5 in. deep and 28 in. wide.

Now we require something to keep our
table from collapsing when it 1s extended.
First, we must deal with the two backs
which come together in the middle of the
table, and which can be seen in IFig. 4. 1t
can be a solid piece or cut out as I have
shown, but it must have a hole cut through
the centre. Fig. 8 shows a thick piece of
rounded wood, which, when put through the
two holes, will be sullicient to keep the table
firm, if 1t 1s made the same thickness as the
diameter of the holes.

Next, we must give attention to the legs.
Each pair of blocks will have to be cut so
as to receive the rod (IFig. 7) which passes
through the first block and into the second,
where it turns in the same manner as a key
does in a lock, and will be a firm support
for the lezs. The blocks should be rounded
off on their tops, and connected with the
framing by an iron or wooden peg, upon
which they work ag a pivot. It must be
remembered that the deeper the rods are
fitted in the blocks, the more solid support
they will afford ; and 1f 1t is not considered
too much trouble I should advise the maker
to have legs with a hlock a good distance
down, and have another pair of rods to fit
into these.

As this table will oceupy nearly 5 ft.
gpace when cxtended, its fuﬁiing will be a
great advantage, as the space it will then
take up will only be about 15 in,; so that,
perhaps, it will I&;e. worth while to spend a
good amount of labour on it.
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The fancy table represented in Fig 5
differs somewhat from the usual run of
folding articles. In things of such a
character, the aim in the design 1s to
supply a table that will fold flat together,
without one of its parts necessarily being
disconnected from its fellow pieces. Another
advantage to be gained by the use of table,
I'ig. 5, 18 that it will bear almost any
amount of weight upon it when closed.

The top and the hottom board should each
be § in. thick, the former being 36 in. long
by 18 in. wide, and the latter 36 in. long
by 131 in. wide. The four legs should each
be 27 in. long, 1 in. wide, and 7 in. thick.
The fretwork should be firmly joined be-
tween each pair of legs, thus fastening them
together. A hole should be bored through
the top of each, to admit a rod in each pair
16 in. long. These rods should be fitted 1n
after all the other part i1s put together.

The framing should be } in. thick, 1} in.
deep, and 34 in. long, on each side of the
table top, underneath; but no framing must
be fastened on the ends. Each side piece
should be cut through to allow of the free
movement of the rods above mentioned. At
10 in. from the bottom of each leg should be
a projecting piece of wood, through which a
hole 1s bnrm}, corresponding with a hole in
the thickness of the bottom board, and
throngh which a wooden or iron peg 1is
driven to act as a pivot.

There are numerous methods to enable
the table to be kept firm when being used.
That which I have shown is as simple as
nceds be: it is merely a hook, the upper
part of which moves in a kind of staple,and
secures the lees from falling tozether.

This table will look well painted in cither
light or dark enamel. The two larger ones
should be made of deal, with mahogany or
oak stained or solid legs.
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THE REGISTRATION OF DESIGNS

AND TRADE MARKS.
BY C. C. C.

e

PROTECTION OF DESIGNS—DRAWINGS REQUIRED—
ForM oF ArPLICATION AND 118 CoOST—
CLASSIFICATION OF DESIGNS—TRADE MARKS
—DrrricoLty IN FINDING NOVEL OXNES—
DrAWING REQUIRED—RULES AND INFORMA-
TION. .

THE registration of a design is a much mor
simple thing than taking out a patent.
What we have to do in the first place 1s to
provide three pieces of drawing paper,
each measuring 13 in. by 8 in., and to make
on each a drawingz—the drawings being fac-
similes of each other—in Indian ink, of the
article or pattern which we desire to have
protected. On applying for patents dupli-
cates have to be sent in, but in this case
triplicates. _ . _

Should the design be fairly simple 1n out-
line or pattern, we cannot do better than
make the Indian ink drawings ; but should
the reverse be the case, and especially if our
design will have to be printed for other
yurposes, time and labour will be saved by
]mvm;;r it engraved or lithographed, and
having three copies struck off, without word-
ing or trade mark. These we may paste
upon l-;mr s{mets of drawing paper instead
of making drawings.

We ]m%e now to apply at the Post Office
for Form I& (Patents, Designs, and Trade
Marks Act, 1883 and 1885). It will be
stamped with a red stamp, across which the
word “Design” will be printed in black;
for this we shall be charged 10s. In 1ts
margin we shall find directions for filling in

[ 7
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the blank spaces between the printed @
matter. These forms are kept in stock at %%
the more important post-offices, but may - ==
be obtained through any money-order office
on prepayment of the value of the stamp, =%

In filling up this form, the one point *
which will specially require attention will &
be to determine the class to which the = &
design will properly belong. Designs
which have to be carried out in different =
substances, or which are to be applied to 3
different kinds of articles in the same sub-' "
stance, have to be placed under different
classes. ]
generally come under class 5; but paper-'+

e

hangings are an exception. There is & '
class for bone and ivory, a class for jewel-
lery, another for metal goods not included ;?‘d
under jewellery, and so on. For full %
information upon this subject it will be s
well that every person intending to register : -
a design should obtain a little pamphlet of @
instructions, i1ssued by, and procurable - :

:

from, the Designs Branch of the Patent
Office, at the end of which he will find a
table of the different classes and the sub-
jects contained in them. It should be
observed that the applicant will have to
state whether his design applies to shape
or pattern. This is not always easy to
decide. The writer has more than once ¢
been obliged to claim Joth, and his claim °

has been allowed. The remaining matters

in the printed Form E are so simple that .
no one can be in danger of making mis- -
takes in filling up the blanks.

-5
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As regards the drawings, the stringent
regulations laid upon the applicant for & 5
patent are not insisted upon. The drawing i~
or print must be in a permanent ink, but ;:
it is allowable to shade it with washes, if '3
these will serve to render the design more <

distinct and definite. 2 i
In addressing communications to the: fe
comptroller upon designs, the words “ Patent: 4
Office Designs Branch ” should be used. &
Any person seeking to register a trade &
mark is advised in the official instructions =e
not to go to any expense in engraving until. &
he has ascertained whether the design for ==
that purpose which he proposes to submif =3
will or will not be accepted. In order to (@
learn this he has to procure a form, whlt_?h--___‘- :
he will obtain from the post-office as im &
the previous cases, make his formal applica- =%
tion, and submit his design. In some &
classes of goods few things are more dlﬁ—'“,:,_-_ -
cult than to secure a new trade mark &
simple as the matter qlagr seem. 1he &
writer's experience has chiefly been gained 8
in connection with trade marks for needles, @
These come under the same class as Shef-, =
field goods (cutlar;;); no mark will thaﬁf s
fore be acce te}c:ll_ h}t the cnmptr;éler,
appearance of which in any way &
a.pgm.rk already secured by any maker OF 3
saws, files, or such-like matters, and thought '

the goods of the needle manufacturer CARASS
n ng way be mistaken for or n]aain ) |
those just mentioned, we have IR s
drawing after drawing rejected by ! A
comptroller, because 1t trespassed
appearance upon. some mark used w80
member of the Cutlers’ Company Or U o
metal worker. To secure a trade WSS
may therefore be a tedious and ¢ penteE
affair. We could instance one manuis
of high reputation in the needle trade ¥
after compassing heaven and 1 '}P
a new and appropriate trade marky
obliged at last to content _;:,__‘
dragon fly ! e
The form which the apphet gt
cure will be that marked . SSEEE

: .-J_Elg h
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- printetfll hacrnssIthe_ ﬁtz}tlmp,
% 49 charge for it will be 5s. It will have
SRt ﬂb}]fnih: in the printed matter to be filled
ﬁ;ﬁt" in according to the directions given, and
in the middle will be a blank square.
" With this two other forms (duplicates) will
' be given to theapplicant, each with a blank
. | gquare in its centre, and in the blank
_ gquares of all three papers, drawings of the
 proposed trade mark must be affixed.

it *"On the stamped form will have to be

. ' stated the class of goods for which the
. trade mark is wanted (for instance, if for
. peedles it would be class 13), date and signa-
: ture attached, and all three forwarded to
: the Comptroller of Patents Trade Marks
. Branch .
" When about to register a trade mark, the
 applicant will do well to procure the small
book of rules issued for his guidance, price
1s. It is sold by ten London houses, of
which that of Messrs Waterlow and Sons,
| Parliament Street, is one; in Manchester
* . Dby Messrs. Palmer and Howe, Bond Street ;
~ in Edinburgh by Messrs. A. and C. Black;
and in Dublin i‘;}r Mr. Alex. Thom, Abbey

Street.
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 HOME-MADE TOOLS.
BY J. H.

JoinT BOARDS AND SURFACE PLATES.

JoINT boards or surface boards are used by
engineers’ pattern-makers, for the building
up of work which is jointed or parted into
two or more portions for convenience of
moulding. TEUE, in making an engine
cylinder by the method of lagging, the
first half pattern is built up with its joint
. face upon the board, and afterwards the
.. second half is built upon the first. The
~ reason why a board 1s used 1s twofold. First
- it is usually truer than the bench ; which,
! although true.in the sense of being free
.. from winding, is not usually free from local
- 1nequalities and roughnesses ; and second,
: the building up of work often necessitates
.~ the use of screws, staples, or other tem-
h porary attachments which 1t 1s not desirable
i to insert in the bench ; and also glue from
the glued joints drops down from the work,
- and would make the bench in a mess.
o But the joint boards being true can be kept
* 80 by occasional shooting, and any dis-
: figurement due to nails or dogs is of little
; Or N0 consequence.
‘-' These joint boards are used for a variety
o of other operations by wood workers. They
. mnot only afford a true basis for building up
- work, but also for taking vertical dimen-
. plons by means of rule and seribing block,
. checking or adjusting faces with set square
or beve?, for lining off centres and dimen-
o Blons, and sometimes for drawing out work
. upon. They are to the pattern-maker what
& the marking-off table is to the fitter.
. . A joint board (Fig. 1) is necessarily made
*, of several strips of stuff. A piece of board
~ 1n one width only would shrink and curve
~ out of truth to some extent, in spite of the
. coerclon of stout battens. Making the
. board in narrow strips, and uniting these
. with battens and open joints, shrinkage or
. swelling due to atmospheric influences is so
- very much localised that the general level
remains true for an indefinite period.
- _ A joint board may be made to almost any
® dimensions according to requirements. 1t
. Will generally be more convenient to have
.ﬂblﬂng'. Perha.pa the most generally
‘Bseful dimension would be from 4 to 5 ft.
ing, by about 2 ft. wide. Supposing it is

s
Ll e
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2 ft. wide, make it in four strips of 6 in.
wide each, or in three of 8 in. wide. It isnot
necessary to plane to thickness and width,
but it is a neater method. At least, the
strips should be planed to a parallel width
to make the slightly open joints, say =% in.
open, of about equal width throughout. If
they are not planed to thickness, then the
best plan 1s to make one face true and
gauge and rebate narrow faces on the
Dppnsite. side to take the battens.

I'ne battens should be stiff. They may
measure from 3 to 4 in. in width by 11 in.
or 14 in. in thickness. They will be screwed
to the strips 1in such a way that a slight
amount of expansion and contraction will
be allowed to the stuff. To do this, make
the screws a slack fit in their holes in the
battens. Put two screws from each batten
into each strip, arranging them diagonally,
and about in the position shown in Fig. 1.

It would be as well to let the board
remain at this stace for a few days before
planing it over, in order to allow any twist
due to the exposure of the new surfaces,
and the tension caused by screwing the
parts together, to develop itself.

To plane it over true, we require the
assistance of a straightedge rather longer
than the board, and of a pair of winding
strips. In a board of this length there will,
unless the stuft is verv thick, be an amount
of elasticity which will permit it to accom-
modate 1itself to some extent to the bench,
or trestles, on which it is laid. For this
reason the stuff should be thick, not less
than 1} in. in a board of the length we
suppose we are making. And always before
building up anything upon the board, it
should be 1&?&]1&{1 on the bench or trestles
with wedges or blocking pieces, using wind-
ing strips and straightedge for the purpose
of testing. To plane the board over, in the
first place the bench should be true, so that
the board may be laid upon it in the most
favourable condition. Its surface is then
tried with winding strips, the strips being
placed transversely near the ends. The
straightedge is then tried lengtlhwise to
check condition of surface which lies be-
tween the extreme ends just tried with
the strips.

The surface may be free from twist as
tested with the strips near the ends, but the
intermediate portion tested lengthwise may
be curved more or less, being either convex
or concave. Or the surface longitudinally
may be straight, but the ends winding 1n
relation to one another. If the surface 1s
true, not only longitudinally, but also
diagonally, when tested over cross corners
with the straightedge, then there is no
windine. To face the board true, the try-
ing plane must be sharp, and its iron ad-
justed as straight across as it 18 possible to
work with, and sect fine. A board made of
well-seasoned stuff, put together in the way
described and shot true, should last good
in constant use for from six to twelve
months without requiring to be reshot.

In makineg these boards there 18 no
attempt to check one with another as in the
straightedges and surface plates, the direct
tests of straightedges and winding strips
being sufficient for the purposes for which
they arerequired. It is essential, of course,
that the winding strips, ete., used in testing
be themselves as true as possible.

Surface plates and lining-off tables are
made in various forms and sizes. The
lining-off table is used by the metal worker
for the same general purposes as the joint
board of the wood worker. The proper

function of the surface plate i1s of a
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somewhat different character. Work 1is
marked out on the lining-off table, and small
workisbuilt up thereon, oris takenthither for
checking the accuracy or otherwise of lines
and centres. 'The true and only legitimate
function of the surface plate is the testin
of faces and edges to which it is desire
to impart the highest possible degree of
accuracy. The functions of the two being
distinct from one another, they are prepn.resj
by different methods. In their general
form they are similar, consisting in each
instance of a broad plated surface, well
stiffened with vertical ribs underneath.
But while the lining-off table is simply
planed over, and so left, the surface plate is
planed, filed, and scraped. The former is
approximately true only, the latter abso-
lutely so. The general truth of the broad
area alone of the former is of importance ;
in the latter every minute localised section,
of area is in the same absolute plane with,
the rest. The former is easily and quickly -
prepared, the latter involves the labour of
many days, perhaps of weeks.

Unless the ﬂiﬁF of a true surface plate.
already in existence is available, it is abso-
lutely essential to {mrfact accuracy that
three surface plates be made. 'This, how-
ever, is a task in which threc skilful ama-
teur metal workers might well engage and"
take equal shares in the expense and labour.

For all work of large and moderate size,
surface plates are made of rectangular and
oblong forms ; for very small work they are
often circular (Fig. 4). In each case patterns
are required, and they are to be constructed
so that the face shall be cast downwards.
It 1s best for this purpose that the stiffening
ribs be only dowelled upon the plate, and
they will be thinner upon the top edge than
at the bottom. If the plate is large, dia-
gonal stiffening ribs (Fig. 3) will be required
in addition to those which run round the.
edges. If the plateissmall, say 15 in. or 181n.
long, hand-holes should be cast in the two. .
end ribs to lift the table by. If large, say
two feet or over in length, handles of
wrought iron are screwed in (Fig. 2, B).
But such tables are only used in large
workshops. The design shown in Fig. 3
will answer very well for tables up to about
24 in. long. The drawing is proportional for -
any dimensions below 24, so that a table of
any length, from say about 8 in. X 6 1in,,
which 1s about the smallest that i1s worth
one’s while to make, upwards to 2 feet, can
be scaled from the drawing.

The oblong tables are the most useful,
The rectanguiar surface is handier than the
cireular, and the edges afford a convenient
base for the trying of the square across.
But many small circular plates are made
(Fig. 4). They are then commonly of the
form in Fig. 4, the three legs enabling then:
to stand steadily on an uneven bench.

The making of surface plates 1s not an
essentially different operation from that of
straightedges and winding strips.

Having received the castings, grind over-
the surface and edges to see if they are
sound before spending any other labour
upon them. Then if they can be planed -
over in a planer or shaper, so much the
better. If not, go to work with coarse file
and straightedge until the surface of each 1s
reduced to a fairly level condition.

If the surface plate is of small size, the
file may follow immediately after grinding.
If it is of moderate or large size, and in any
case if its surface is uneven and rough,
it must be chipped before the file 1s
employed. The chipping should be com-
menced with a narrow cross-cut of about § 1n,
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hatching the sur- |[5===
| face with a series —_—
of -shallow === == ==
; grooves. The =]l
> truth of the |===

grooves from edge

i

to edge will be

— g

tested with a

straightedge.
Afterwards, the
metal betweenthe
grooves will be
removed with an

il

ordinary  broad-

L]
F

1]

|

faced chipping
chisel. “Pheu
chipping near the =
edges, do not cut

outwards towards

the edges lest they become Dbroken out,
but strike inwards. Test the general level
from time to time with a straightedge,

and get it as accurate as possible with |

the chisel, because it is quicker and easier
to chip than to file. It will also be found
that by cross-hatching, it is much easier
to get below the hard skin, and a truer
surface can be obtained in less time than
by using the broad chisel in the first place.

In the first rough stage of filing, when the
chisel marks are being obliterated and the
surface brought to a general level free from
winding and curvature, no special pre-
cautions are necessary except the testing
with straichtedges. When the finer files
are brought into requisition, their efforts
will have to be more precisely localised, and
red lead paste will be smeared over the
straightedzes, and transferred thence to the
surface of the plate.

Not until we have done all that can be
done in this manner is there any advantage
in testing the plates by mutual contact.
This will be done when we are using the
superfine file and the scrape.

At these stages we shall get each plate
first as true as possible, quite independently
of the other, and then test each
by the others.

It will be rather surprising
when these plates, to all ap-
Eea,ram}e true when tested sin gly

y straightedge, are brought to-
gether In succession with red
lead on their faces, to note

i
J]
I."

Fig. 2.—

until it B
mere film of ©
coloured oil, and
presently  evep
this will be super- =
fluous. Tt is bet- =
ter in the latest %
stages to trust ™
simply to the con-
tact of surfaces,
the (l]ﬂliﬂh pro-
duced by the rnb-"*
bing of the me-
tallic  surfaces
upon one another =
being sufficient *
to indicate the *
higher points. At *

how small a portion of the colour will be
transferred from one to the other. Such
| being the case, we shall have no difficulty
whatever in selecting the higher-coloured
portions, and removing material with the
point of the fine-cut file, and this alone will
occupy us some considerable time. By-and-
hy, when the colour becomes more equally
cistributed, it will not be easy to localise
the action of the file, and it is at this erucial
stage, therefore, that the scrape has to be
. brought into service. By means of this
' tool the most minute localisation of action

1s possible, and the only limit to its use
18 the patience of the operator, as under the
- action of the scrape the number of minute
! pomnts of contact made between the several
. plates 1ncreases, the action of the scrape
| 15 more and more localised, and the red
' lead mixture is made thinner and thinner
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. together, the upper one floate for a whileon =

= — e m
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the last stage the
surface of the '
plates will be covered with these points, im-
parting that lustrous appearance common .
to all seraped work. o

So intimate is the contact of surfaces
in plates which have been prepared with the
utmost perfection, that the upper one is
capable of lifting the lower. Professor :!
Tyndall attributes this to molecular attrac- |
tion rather than to atmospheric pressure, !
because the same effect follows in vacuo as
in air. In surface plates not prepared with -
this high degree of accuracy, there is never- |
theless a very sensible force required to pull ¢
them asunder. When the plates are put

et

an interposed film of air, and when this is
squeczed out, it requires a good pull to -
separate the plates, unless the top one i8 *
slid sideways off the lower one.

After taking so much pains to produce &
true plates, we cannot do otherwise than treat: |
them with consideration. Work should not* &
be tumbled about or hammered: upon their; =
surfaces. If lining out is done for the sake =
of convenience upon them, care should be &
taken not to scratch or otherwise impaig =
their smoothness. They should be wiped
clean with waste or with a wiper after use;, &

and when not in use should s
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Cover (A) and Ha.ndle.{B}.

covered with a wooden cover &

as shown at A in Fig. 2, in posi- %

>/\

~

U

-

| T

Fig. 3.—Bquare Surface: Plan from Below—A, Side View: B, End View.

Fig. 4. — Circular
Surface Plate: Plan
—A, Elevation.

tion on the surface g}}ate. The
cover consists of a board care=*s
fully jointed if necessary, om =
account of size, with a ledge -3
screwed on round the edge. %

=
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"~ TOQOTHED GEARING.
BY FRANCIS CAMPIN, C.E.
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.\ WrEN one shaft is required to be driven
“from another, and the relative velocities of
“$he two rigidly maintained, frictional contact
_..;-*-';; t:%a relied upon, and, whether for
‘licht or heavy machinery, toothed or spur
“ wheels must be used, and these so con-
& structed that they move together in exactly
“tho same way as they would were the
' motion communicated by the mutual con-
B tact of their circumferences. To determine
8% the form of tooth by which the required
.2 “motion can be transmitted is the question
“ now before us. In FKig. 1 let £ and F
' represent two circular discs of which the

i

Tk 43

Al
-

‘& Fig. L.—Contours of
Teeth.

_centres are at A and B, and let them be in
- contact at the point ¢ ; then, assuming that
L there is no %&rtmular resistance, if one disc

.be turned, the other will revolve with it by
sreason of the friction at . Upon the dise
E let there be a tooth, the face of which is
. Bhown by the curve dd’, which cuts the circle
“E In the point 4. Divide the arc c4 into
@ny number—in this case four are taken—of
f ual parts, and mark off the same number
a equal parts on the circle F from C, making
Si€ arc €8 equal to the arc c4. Now if the
a E be turned in the direction of the arrow

L

y disc ¥ will revolve in the direction of
#4€ arrow ¢, and the points 2 and 6, 3 and
s and 4 and will successively come
aee her at the point c. Now it is required
glauake a footh which, fixed on the disc ,

all, during this movement, remain in con-

v with the curve dd’. It is evident that,
SBGH Successive position, the distance from

Wk it
- L - 8

','.5;..;‘. - ‘contact, ¢, to the point of-contact

1:- P ! 1
R,
f i..{;- _i; -_".--'Fl‘ ) -

et

of the teeth, will be equal to the corre-
spﬂndm%‘leaat distance from the points 1, 2,
3, etc. Therefore, to find points 1n the side
of the tooth on ¥, so that it shall work
properly with dd, and remain always in
contact with it, proceed thus:—Placing the
compass-point at ¢ as a centre, open
the compasses till the pencil touches the
nearest point of the curve dd’, and draw the
arc e9; then take in the compasses the
shortest distance from point 1 in circle E to
dd', and using point 5 in circle F as a centre,
draw the arc 9, 10, meeting €9 at 9 ; in like
manner take the shortest distance from 2
to dd’, and from the centre 6 draw the arc
10, 11, meeting the arc 9, 10, at 10; then
from 3 take the shortest distance to dd’, and
from 7 as a centre, with it as radius draw

A A
J"‘. m
o i
;
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I|4'r B I'
o 1. : b
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the arc 11, 8, meeting 10, 11, at 11 ; and then |

the points e, 9, 10, 11, 8, will be points in
the side of a tooth that will remain in con-

tact with the curve dd’ during the revolution !

of the discs through the arc c4. The more
of these points that are taken, let me say,
the more correctly will the form of tooth
be given.

As in this lies the proof that the teeth can

be made to work together concurrently with |

the natural motion due to mutual contact
of the circumferences, and therefore can be
used to make one disc drive the other in the
same manner as, but without, the contact of
the circumferences, I strongly advise the
student to set this problem out on strong
Bristol drawing board, so that it may be
made into a working model, this method of
investigating such matters impressing their
results firmly on the memory, besides con-
vincing the inquirer by the most satis-
factory of all proofs—ocular demonstration
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—of the accuracy of the solution. It is
now to be found what law is established to
guide us in determining the suitability of a
curve for the sides of teeth. It will be seen
that in every position a line drawn from the
point of contact of the circumferences of
the circles to the -point of contact of the
teeth will be a radius at that point to the
curve e¢,and therefore (from the properties
of circles) it will be at right angles to the
curve e¢ at that point ; and because the curve
dd' touches ee¢ at the same point, the said
line (ce for the position shown in the figure)
will also be at right angles to dd. We
therefore find as the condition to be
satisfied in order that the circles, E, ¥, may
be made to revolve by the surfaces dd and
e¢’ precisely as they would by the friction

Fig. 3.—Involute Teesth.

of their circumferences, is that a straight
line drawn from the point of contact e of
the teeth to the point of contact ¢ of the
circles must in every position of the point
e be at right angles to the surfaces in contact
there.

As we may take an infinite number ot
points between ¢ and 4, it is evident that
the radius is continually changing for the
side of the tooth, and therefore a curve
made up of circular arcs will only approxi-
mate to the strictly correct form. There
are, however, some curves which may be

easily set out which answer exactly to the
conditions required, and these, and the
methods of applying them, I will now
describe, premising, however, that the circles
E and F, which would be in contact if there
were no teeth, are called the pitch-cireles, and
that the part of the edge of a tooth outside

the pitch-circle is called its face, and that
,part wathin, its flank. G ;
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In Fig. 2 let aB 1'&}’)1'&5{:1113 part of the
pitch-circle of a wheel upon which 1t 1s
required to set out tecth in accordance with
the principles laid down above. If upon
the arc AB a circular template, E, 18 caused
to roll, and this template is fitted with a
tracing-point at e, then as the template
rolls in the direction of the arrow the point
will describe the curve ¢bg, and at each point
in the curve its radius will be a straight
line from the point of contact of the tem-
plate E and pitch-circle Ap, one of these
radii being shown at ce in the diagram ;
this curve therefore fulfils the conditions
required for the proper working of the tooth.
Tn similar manner, if a circular template, ¥,
i3 caused to roll upon the inside of the pitch-
circle, and has a tracing-point in its circum-
ference at £, it will draw the curve gef, the
radius of which also will be at any point a
straight line drawn to the point of contact
of the circles. Thus we have obtained one
side of a tooth, alged, of which bg 1s the
face and gc the flank ; E and r are termed
the generating cireles, and AB the base. In
mathematical languaze, the upper curve ebg
13 known as an epicycloid, and the lower,
qcf, as a hypoceycloid, and teeth thus set out
are known as epicycloidal teeth. The same
generating cirele may be used for both face
and flank of the teeth, but this is not neces-
sary ; but it 1s necessary that the faces of
the teeth on one wheel shall be described by
the same generating circle as the flanks of
the teeth on the wheel working with it. If
any number of wheels of different diameters
are made, and the teeth on all of them are
described by the same generating circle—
both flanks and faces—these wheels will
work promiscuously together, the teeth of
any one of the wheels being suited to work
with the teeth of any other of them. Before
Rruceeding with the work of practically

lesigning the wheels, I will describe another
form of curve which also meets the required
conditions, and which has some advantages
in certain cases; they are called involute
teeth, and their form is described by the
unwinding of a thread from thecircumference
of a circle.

In Iig. 3 let A and B represent the pitch-
circles of two wheels, of which the centres
are at ¢ and d, and let the dotted circles
klf and ez, drawn about the same centres,
have their diameters in the same propor-
tion to each other as are the diameters of
the circles A and B. Join ed, then g, the
point where the line ed cuts the circum-
terences of the circles A and b, will be their
‘point of contact : ¢/, a line touching both
circles eh: and 1/, will pass through the
point of contact, 7. Let % be the end of the
iflexible line, ek, wonnd round the circle e/,
and also let it indicate the end of another
{lexible line, %/, wound round the circle %I/,
and at the ends of these lines describe
respectively the tooth-edges mm and an,
touching at «. Because en is the radius of
the curve mm at the point «, it is at right
angles to it at that point ; and because that
18 also the point of contact of the curves mm
and nn, 1t isalso at right angles to the curve
nn; 1t also touches the point of contact g
of the pitch-circles ; therefore the involute
curves mm and na fulfil the conditions
required for the edges of the teeth of wheels
required for the proper working together of
the wheels of which A and B are the pitch-
circles. These tecth may be easily set out
by means of a template, ¢, to which is
attached by the screw v a spring, vpr: opg
fs an arc of the circle ek, and the edge of
the tcmEIate ¢ 13 made to exactly fit it, ¢
being the centre. At 7 on the spring is

fixed a tracer, by means of which the edge
of a tooth, s, 1s marked.

All the teeth of one wheel will, of course,
be of one size and shape, and therefore a
template having been made for one it can
be used to mark them off all round the
wheel.

The object of toothed wheels being

usually to transmit work with certain
modifications of speed and pressure, it will
follow that two teeth in contact will be
subjected to the same force, and will there-
fore require to be of the same strength and
thickness ; hence in a pair of wheels of
different sizes the numbers of teeth on each
will be proportional to their circumferences,
and therefore to their diameters, and the
number of rotations made by the wheels
will be to each other in the inverse ratio
of their diameters ; for it is evident that if
two discs are in contact, and the circum-
ference of one 1s half that of the other,
the former must turn round twice to pass
over the circumference of the latter ; and
as the teeth cause the wheels to act in
Frecisely the same way as if they turned
y friction of their circumferences, the
same will be true of toothed wheels ; and,
morcover, 1t 1s obvious that if one of two
wheels has twice as many teeth as the
other, the smaller wheel must revolve twice
to engage with every tooth of the larger.
S0 the. rule for velocities of two wheels
working together in gear is—the numbers
of revolutions per minute of the wheels are
inversely as r]w diameters of their pitch-
circles, or are tnversely as the numbers of
their teeth. Thus, if a driving-wheel is 6 ft.
in diameter, and the driven wheel 1s 4 ft.,
the speed of the driven wheel or follower
1s equal to that of the driver multiplied
by 1ts own diameter (or number of teeth),
and divided by the diameter (or number of
teeth) of the follower.

In a train of wheels the relative speeds of
the shafts at each end of the machine—
say, that of the last to that of the first or
driving-shaft—will be found by multiplying
together the numbers of teeth in the suc-
cessive driving-wheels, then multiplying
together the numbers of teeth 1n the
followers, and dividing the former by the
latter. I'or instance, let Fig. 4 represent
a train of wheels, A being the driving-shaft;
to which power 1s communicated t'ilruugh
a crank, E.

Upon the shaft A 1s keyed a toothed
wheel, @, working into a wheel, b, which,
together with wheel 0’ is keyed on to shaft
B ; the wheel )’ gears with wheel ¢ on shaft
c, on which is also fixed wheel ¢, gearing
with wheel d. The drivers in this train
are -a, 0, and ¢, and the driven wheels or
followers are 0, ¢, and d. The number of
revolutions per minute of the shaft A being
aiven, the number for shaft o will be found
by multiplying it successively by the dia-
meters of a, 6, and ¢, and dividing the
product by the diameters of b, ¢, and d.
Let «a =20 in,, =45 in,, ¥=25 in,
¢c=250 in., ¢ =15 in., and d =30 1n., and
the number of revolutions of the shaft A =
60 per minute ; then 60 multiplied by 20,
by 25, and by 15 = 450,000 ; and this divided
by 45, by 50, and by 30, gives 6} revolu-
tions per minute as the velocity of the
shaft p.

The proportioning of the teeth to the
work to be done must now be considered,
and this will be done on the supposition
that the whole pressure transmitted by the
wheel falls upon each tooth in succession,
and so is entirely supported by one tooth.
The tendency of the force will be to break
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the tooth off at the root like a bracket or
beam-end projecting from a wall the sama
distance as the tooth from the rim of the
wheel. : ;. ¥
 The strength of a tooth to resist fracture
in cross-breaking varies as the square of its =
thickness, and simply asits breadth, and in- *
verselyasitslength. If then all the dimen~
sions are given 1n inches, its iarendth multi-
plied by the square of its thickness and
dividcd by its length, and the quotient'
multiplied by a constant according to thﬂﬂ{f
material used, will give its working pressure:
or, putting it in a more convenient fo :E
for use, to find the thickness of tooth ™
required, multiply the pressure in pounds -
upon it by the length of tooth, divide by ‘§
the breadth of tooth and by 800, and take
the square root of the quotient. This is }
based upon taking one-tenth of the break-
ing weight as the safe working load, fora =
tooth of good cast iron one inch in every
direction will break with 8,000 lbs, at its
extremity.

There are certain proportions of depth
and other dimensions to the distance from
centre to centre of the teeth—this distance
being called the pitch of the teeth—that are
found convenient in practice, and to these
for all ordinary work it is hest to keep.
Calling the pitch 100, the dimensions are "
relatively as follows :(—

Fitch of teeth ..
Ilepth ...
Working depth
Clearance at bottom ... 5
Thickness of tecth ... 45
Width of space... 55
Play 10
Length beyond pitch-line 35

Working with these proportions, a simpler |
rule can now be found for determining the |
thickness of the teeth. Divide the pressure  ©
upon the tooth by 480 times, the breadth ¢
in inches, the quotient will be the thickness = #
in inches. Let a wheel be required to carty =
a force of 3,000 lbs., the breadth on the %
face of the wheel being 5 in. ; then 3,000 - =
divided by 480 times 5, gives 1} in. as the &
required thickness of toot e

As in the table it appears that the pitch- ¢
of the teeth should be to the thickness
as 100 to 45, the pitch in this case will be. %
21 in., and the length or del!::th of the &
teeth 2% 1in., of which length one lllt.'-lt,r
will be beyond the pitch-line. The pitch O
having been determined, the circumferenee -
of the Ditch-circlﬁ must I}}E maﬁle lt-ﬂ fﬁt it
Thus, suppose the smaller wheel 0 Y
pailil's’requ?rr::zl is desired to be about 3 feet = §
in diameter, that would give a circam= %
ference of 31 multiplied by 3 (3} being the -~ %
ratio of the circumference of a circle to =&
its diameter), equal to 93 feet or 113} 1B . =8
This wi!l not quite fit the pitch, allowing =&
for a little more than 54 teeth ; the ’fdé“:
it must be made for either 54 or 55 teetll e
If the ratio of numbers of revolutions Sk s
the wheels is a whole number, 1t dﬂﬂ -
matter which number of teeth 1S faSEHEs

-l
o
Tarsy
'3
5 il

100

iJ
-
i

e

g
'
- v

but if it is any fractional number, &
must be considered in deciding ugon |
number of teeth to be adopted. SUPPS
for instance, the pair of wheels 1s requis
to reduce the speed from 70 to 45 PEVEES
tions per minute; then the nuUMDEIREEEES
teeth in the wheels will be 54 anGLCsEEEs
which give the same ratio inverted. %3
strain on the teeth of the driven wheet ¥
of course, be the same as on those of
driver ; but it will be greater on i€
wheel & than on those of wheel 0, 3
portion as the radius of bis g i
that of ». This follows Irom SSEEE
the lever. o et ,aﬂ_::_-: r-
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"' ftis a general law that, taking any two
ia in the machine, the pressures acting
' on them will be in inverse proportion
> the velocities of those points. To return
o our example : if the wheel is to have 54
sath its circumference will practically
LE o 1’1% in.,, which is equal to 2% 1n.
 multiplied by 54 ; and multiplying by 7, and
~ dividing the product by 22, the diameter
* " corresponding to this  circumference 1s
" found to be 3533 in., which is very nearly
85l The circumference is spoken
 of as being practically 112} in., because,
. strictly speaking, it is a trifle more; for, the
ptch {)em measured from tooth to tooth
. 1in a straight line, it isa chord of the small
 arc of the pitch-circle between the centre
-~ of the teeth. It is practically of no con-
‘" sequence, as in the present case it would
. not make a difference of one-fortieth of an
* inch in the diameter.
S

3543 1n.

P o

.

;*'-""f;-'f, THE ENGLISH LEYER WATCH.
s BY A PRACTICAL HAND.

;.I it _A

~ Tag watch that holds its own the world
~ gverismade by the firm of Thos. Russell and
| ﬁ%ﬂons, Church Street, Liverpool. This watch,
*that has stood A 1 for such a long period, in
 fact, since they were first sent out by them—
" (this escapement was invented by Berthoud)
. —for accuracy combined with durability
~ has no equal, the cases of 18-ct. or 9-ct.
~ hall-marked gold or sterling silver, centre
~seconds, quarter seconds, and flyback
~ seconds. The finest work are the £100
 repeaters by the above firm—work that can
~be relied on. Seeing the amateur will have
. more sense than to meddle with last men-
. tioned style of watches, I need not describe
~ them; manyin the trade cannot do this class
. of work, but place it in the hands of those who
- make 1t a speciality. The Englsh lever,
. witha steel or gold balance, having the fuzee
~ arrangement to equalise the power of the
main spring, will, by careful regulation, keep
correct time to about one minute a month ;
and the English-going barrel without fuzee
- will keep time to a minute or so a week;
- some may claim more, but I speak fair on
the subject.
To clean an English lever, open the front
~ dome, push out the joint pin from the 10
- oclock side of dial,-and the movement is
~ then free from the cases; prise off the
. minute and hour hands both at once, then
- carefullytake off seconds hand; undo the cap
~ and draw out the three pins holding dial ;
- remove dial wheels, as described in Chap.
IL, unscrew cock of balance, and mark the
~ tipend of hair spring on top plate for a guide
- 1n sut.tu;g together again ; draw out the pin
and spring, and place under glass cover.
Now proceed to let down the spring by
. placing the key firmly on square of ratchet
g‘i"ﬂ side), and prise out the click, keeping
- firm hold of the key ; observe a dot on top of
* barrel arbor and a similar one on the bar:
. take note of this and the relative positions
- Inresetting the main spring again.
. Another way we practise in the trade, but
. Yoo difficult for the amateur, is to remove
. dhe bar across the barrel, keeping firm hold
. in your left hand ; put your thumb on the
. Yarrel, take up a small screwdriver, place it
the hole of the cover of the barrel, then
. Press the barrel back until you can unhook
the chain, using the thumb before men-
ned as a brake to gently let down the
Marrel (easier said than done) ; now keep it
upright in its place as well as you can, seeing
'- hlﬂ only one side to work on: have no
%ar and you will do it easier. Now lift the

spring free from the maintaining power, and
all will be right. Withdraw the pins holding
the top plate to pillars, raise top plate gently
s0 as not to injure any pinion, more especi-
ally the lever ; see that 1t does not drop out
unnoticed, as it is liable to do so; lift it out
with tweezers. Now notice the parts and
the sketch engraved to this chapter, so that
you may easily understand the replacing of
same. Take out each wheel, and notice the
maintaining power near fuzee wheel ; do not

' |
Fig.2—English Lever—A, Main Spring; B, Chain ;
C, Fuzee.

Fig. 3.
A, Balance.
B, Cylinder.
C, Escape Wheel,

Ry c
Fig. 4.—Compen-
gation Balance. "
A, Brass. (O
B, Steel. \
C, Screws. c A
| q |
Fig. 5.—
The Balance, etc.
A, Balance, etc.
B, Lever.,
C, Pallets.
D, Escape Wheel.
E, Ruby Pin and
Lever Notch.

lose it, as is too often the case. It is gonein
many that come into my hands,and it must be
throueh watchmakers’ apprentices or careless
men. gI‘he ratchet of main spring be careful to
put away. Now clean plates, wheels, etc., as
described in Chap. II. ; hold every part in
small squares of paper so as not to soil them
in the slightest, the lever being better class
work ; tap the hair spring with the bristles
of the brush, polish the steel or gold balance,
peg-wood every pivot hole, and see no jewels
are cracked or injured. A piece of clean cork
cleans the pivots best, and in polishing
plates, etc., keep the brush clean by drawing
1t over the prepared chalk. I would not
recommend the main spring to be taken out
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and cleaned, but if you choose to do so, see
previous chapter. All being clean and in
good order, put inthe third wheel, then centre
wheel, next fuzee wheel and the maintaining
power, then replace fourth wheel, and now the
scape wheel ; drop the least possible oil on
the top fuzee pivot, place on the top
plate, and press gently down, guiding Eﬂ;l'.‘}h
pivot. Having your eye-glass in position,
examine if they all run clear and easy ; if so,
again gently raise top plate and replace lever
pallets with the tweezers, bottom pivot first,
and then press down top plate, and try if
pallets move quickly by using moderate
ressure on the fuzee wheel ; now replace the
rarrel and its bars, of course holding the
movement In clean paper; have its position
so that the barrel is upwards and towards
your right hand; now lift the hook end of
the chain with tweezers and pass it under
the pillar near the barrel and fuzee ; hook 1t
into its hole, which is near the small opening
of the barrel cover. So guide the chain
with your left thumb and gently wind with
the key in your right hand until suflicient 1s
only left under the pillar to hook 1t into its
position on the fuzee part; next replace the
small ratchet wheel, and set or turn the
main spring up to the before-mentioned dots,
which will be about half a turn ; then oil the
under plate, using very little oil, and shightly
tip the pallet ends or two or three of the
'scape teeth ; be sure not to use too much :
this is the amateur’s failing point. Now
wind slowly up, guiding the chain into the
grooves for the first time ; unless you do so, 1t
may miss, and so twist the chain that it will
be permanently injured. Do not hurry over
this or any part, in fact ; some regular work-
men will boast how quick they can take
down, clean, and replace. Often these men
have the work returned, and in the end 1t
takes longer, besides annoying customer and
master. Next oil all the top holes and replace
balance, fixing hair spring to old position,
as stated in former chapter; it should now
be in full swing, with what we call a fine
healthy beat ; if not, some part is too tight
or repair is needed. If so,see chapter to come
on repairs, which will appear in due course.
If all right, try it under the glass cover
four hours or so face downwards, and then 1t
the beat is equal and all right, replace dial
wheels, then dial, re-fix the three pins,and now
replace the hands. Clean the cases well with
rouge and chamois leather, and fit in the
movement ; push in the %{}int pin from 2
o'clock side, close up watch, and all 1s com-
plete. Of course it will require regulating, as
1ts going will be changed by the cleaning ;
move the regulator a very minute portion,
using your eye-glass so as to have the great-
est accuracy ; it is worth the trouble. Many
watchmakers only regulate them for hang-
ing position in windows until called for,
but they should be tried in several positions
for good results.

-

AN ORNAMENTAL PLANT STAND.

BY CHAS. E. DODSLEY.
-

Tue purpose of this paper is not to de-
seribe a plant stand which may be knocked
together in a few minutes, but to show how,
with a little care and at small cost, a stand
for plants may be constructed—useful, orna-
mental, and unique—by any amateur 1n
joinery, and, I venture to hope, be a new
idea to some who are not amateurs. I take
it that one of the primary aims readers of
WoRK, or, more pro erly, workers, should
bear in mind is, “ What is worth doing at
all is worth doing well.” To any who may
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be inclined to consider correctness in detail
of secondary importance, the following
stanza may be helpful :—
“In the elder days of art,
Builders wrought with utmost carc

Each minute and inmost part 3
For the gods sce everywhere.

The stand as shown in Iig. 1 is similar to

one I have had in use
now for some twelve

|
now to set about the making. In the first |
place, what wood shall be used? Preferably,
either walnut or oak. From a board
4 ft. X 10 in., and when planed 1 in. thick,
all the pieces required for the framework
may be cut. Carc must be taken that the
wood is thoronghly dry and seasoned.

\Mark out, as shown in Fig. 5, the letters | cight being alike.

and taken apart again as the work proceeds,
Take the eight preces 2 ft. long X 1 in. x | in.,
which will form the uprights or legs, a, a,
A, A, and By, F, F, F. These must each be
fashioned separately, but may all be placed
torether am\ marked out at once. Fig. 4
shows the marking on the bar, each of the
At the lower end make
a tenon } in. deep,

1 in. long, X 2 in,

=

w

months. It has proved
very useful, and, as
now filled with well-
grown ferns, 1s a grace-
ful decoration to the
roomn.

So much by way of
preface. The plan 13
reduced to one-sixth.
As will be secen, 1t
consists of a frame-
work made 1n two
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_____ thickness, taking care
that each is eut with
the grain and not
across. Above this a
scuare base 5 in. long,
then 10} in. to bLe
formed into an octa-
gon with equal sides,
This will require to
be done with a cham-
fer plane, the top and

bottom being finished

G

parts : the lower onc
3 ft.; the upper 1 ft.
11 in. long; each
about 2 ft. hizh, It
is fastened through-
out by mortise and
tenon, glued. This
frame supports three

--.’J

i
|

off with a chisel.
Above the octagon,
another square like
the bhase, Lut 6. 1n.

| 2 ‘T; Each of these squares
Ir-}i will have two mor-
A '

tises to receive the
side and end bars.

|
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Designs in Fretw

shelves; the lower one, an open board from
This was sugeested to me as
improvement, and will prove useful,
my own having simply a rail in place of
' The two upper shelves are made ol
The panels

end to end.
almn

v,
bars, or rails, as being lighter,
arec of thin wood as used for fretwork

and may be cither splashed work over | think it more satisfactory to do it onesell.
leaves (this T will deseribe in its turn) or | 1t will be better to make the framework 1n

fretworked, as shown i plan. A genera
idea will be gathered from the foregoing

e e e e e e

e —
e — —
e e ———

e e . = mm . 2 m ) oamm s caom . omm Taa o

Fig. 1.—Ornamental Plant Stand, drawn in Perspective on Scale of one-sixth, or 2in. to 1 ft. Alternative

ork or Splashed Work over Leaves for Panels.

corresponding with those parts in the plan.
[t wilf he seen that, though the board 1s
10 in. broad, it is only cut into nine 1-1n. |
picces. This will allow of the saw-roughened
edees being planed so as to measure just |
1 1In. square.,
, | be got ready cut and planed; though 1

|  two portions, making all joints to fit ex-

If preferred, the wood may |

. ' actly, that the parts may be fixed together
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The knob at the top gives a finish, anc m"::‘.;.

easily shaped. Above the square .
a 1 in. space, leaving 1 in. to the top .
the knob. On either side make t“Dl'ﬂBl%
cuts across + in. deep, and on the lmnes
marking the } in. space; mthl a

chisel hollow out, leaving a neck % In.
side supporting a knob (as Fig.

square base, and a isvrlua.re cone Wi

apex cut off above.

Vhen the eigh
are fashioned as described,
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AN ORNAMENTAL PILANT STAND.
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end bars make three sockets, 1 in. x 31n, X
3 In. and # in. apart to receive the ends of
rails. The brackets beneath the middle
shelf are not absolutely necessary, but be-
sides affording extra support and firmness,
they give a finish to that part. The four
brackets may be made from one of the pieces
. cut from the lower shelf. Cut four pleces
each 4in. X }in. x 1 in,;
then take each one singly,
and with a sharp knife or
chisel, form an octagon in
the centre 12 in. long:
then make a mitred joint
ateachend. These brackets,
if glued one end below the
long bar, and the other to
the leg, and firmly fastened
with a long thin screw, add
a graceful finish, and render
the joints perfectly secure.

Now we come to that
part which I always regard
as the most tedious and
troublesome —viz., smooth-

plane a facet at an angle of 45° the whole

58 jeces 7 in. long for bars
gem, and four pI : way round. Fix the lower stand to the

ves. D, D; also two bars 2 ft.
_ _?;:-t,'l :’tafﬂ?’the: sides. At each end of
{§ * hese pieces, with a fine saw, cut a tenon
{5 $hn same size as at the bottom of uprights—
4 %¢ full breadth of wood § in. thick and } in.
5% deep. The mortises in uprights to receive
I Shece tenons will require to be 1 in. long,
&' 8 in across, and $ in. deep.
. 9§ is hardly necessary to
=+ gaythat the mortisesshould
" Bba cut just within the
“imeasurements of tenon
" ¥hey are to receive, SO
" 1;“1 when united a firm
* dgint is formed. Much
" fter-finishing and fitting
. _inay be avoided by taking
r¢  pains that each measure-
.r ent is exact ; and all cuts,
o either with saw, chisel, or
r/\ i plane, cleanly done to
10 measurements, this being
{, insisted upon throughout.
. " The mortises in uprights

< s

feet thus made ; place the top half of stand
in the position 1t will occupy, and mark
exactly where the mortises must be made.
By doing this a more correct fixing is secured,
preventing the danger of any of the parts
being thrown out of square when fixed.

# Py il
-
i

Fig. 2.—Section showing Union

of Mortise and Tenon at
Corners,

f ! Fig. 3.—Top of Upright with
Knob,

i T s ] i h ; .y .

¢ | must be made in proper {3 - ing with glass paper pre-
. worder, or a hole in the pr gl Giams Eﬁg;;fpéﬁffn“ vious to polishing. It is
: 12 : 1 ] 8 g: - P
. wwrong side will result. The : B, Lower View when cut and well to have three sizes of
o easiest way is to first fit a1 finished. glass paper handy, Nos. 11,

the staves and end bars.
ake the uprights, and 2
» above the tenon and
: el to it cut a mortise,
i and a second one in the
|| top square } in. above the
-, oetagon. Unite the staves
. and bars with the uprights,
. and thus form two ends. Place them oppo-
. site each other, and on the inner sides mark
- the position where the long bars, B, B, will fit
 inat right angles to the ends. When these

Ty

" ortises are cut, it will be found necessary

o

| tocut a square out of one of the tenons at

1, 0. Firstrub every piece
smooth with No.1 ; if an

unevenness use 1} to rub
down ; then finish all off
with the finest. Care must
be exercised in smoothing
edges and angles to avoid
rounding the corners.
The more pronounced the angles the
greater the beauty of the whole when
finished. It is unnecessary for me to de-
scribe the process of polishing. The
Eieces may be polished separately before
eing put together; and where polished

We have now in an unfinished state the
principal part, in that upon it all the other
depends; but without the remaining parts

this would be of no use. If cost is to be
curtailed, the bottom board may be of

: e b pine,
stained : as it is below the level of the win-

——
=

1‘@-5@%}]}&1‘ corner to fit as shown in Fig. 2. The | dow, when in use not much of it will be Pleces are to be glued, the polish lightly
g:,us:_.-gi_ rter stand forming the upper part is | seen. A board 2 ft. 11 in. X 8 1n. X } in. | scraped oft at the time. To put the stand
j united in the same manner ; G, G, and H, H, | will allow of any shaped shelf being substi- | together, first unite the two ends of lower
¢ being jointed into uprights; F, ¥, F, F, as | tuted the worker may desire for the one in | part, securing them in the feet. Take the
- described above, only in this case there are | the plan. At each end make two tenons | bottom board and two long side bars; fix
o staves. Care must be taken that the | 1in. x 1 in. X 3 In., and 2 in. apart; then

I-.—

_:-:".
= I

side bars in this case are fixed in the same

Jine as tenons of the uprights, and the end
bars at right angles.

make mortises in each of the staves to cor-
respond ; that will leave 1 in. at each end of
the staves.

' them to one of the ends, and placing the

other end in position a few sharp blows with
a mallet will secure it. TUnite the upper

Lay the board flat, and at a |
distance of 4 in. from each end mark a
transverse line. On each side within these
lines cut off a piece 1 in. broad. We now
have a board 2 ft. 10 in. long, each end 8 in.
broad ; the intermediate space 2 ft. 2 in.,

part in the same manner. It will be better
to allow the glued joints to become quite
set before fixing the upper part upon the
lower, and then the bra.cEets as before de-
scribed ; lastly, fixing the rails, which must be
glued and secured with a screw at each end.

+ It will be noticed that throughout the

_ 81zes of mortise and tenon are the same in
each case. If desired, a square tenon might
be made with }-in. side, but the size I have
- Worked to entails less trouble, and if the

A A |
A A
J F F
| r F |
: B
C
C G D D H H |
“ E E
G
|

_.35--Bﬂﬂ.rd Marked for cutting all the Pieces for Frame of Plant Stand. Drawn to one-eighth Scale, or 1} in. to 1 ft. Length of Board, 4ft. ; Breadth, 10 in.

6 in. broad. From each of the end oblongs, | If the plants have been waiting for a suit-
cut off a triangular piece, as was done with | able stand, they may now be shown to full
the feet, but now the equal sides being 1 in. | advantage, until the panels are made. The
Now fashion the length of each side edge | panels are of equal height, 51 in., and % in.
with three facets of equal breadth. For the | or-% in. in thickness. Twelve in all will be
upper shelves six rails will be required, each | wanted as follows :—Four, each 51 in. lnn%:
1 in. broad, } in. in thickness; three for the | four, each 6 in. , and four, each 1 ft.91in. If
lower shelf, 2 ft. 11 in. long ; three for the | the frame is walnut, the panels will form a
upper one, 1 ft. 10 in. long. These are fixed | pretty contrast if made in oak, or vice versd.
into the end bars at an equal distance apart, | Every one may not know how the splashed
leaving % in. space between. In each of the | work mentioned in the earlier part of this

g 0r the feet take two blocks, E, E, and
e m thus :—1In each piece cut two

g 1ses 6 In. apart, 1 in. from either end.
ooi 3 n. from the ends mark a line across,
either side of the intermediate
06 cut a strip 4 in. broad. From each of
C corners of the end pieces thus
Ccut a ¢ ar piece, the equal
from the upper edge
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paper is done. A number of small leaves
will be required. Those which have a fine
crenate or serrate margin, as rose or birch,
or the pinnate fronds of ferns are the most
suitable. They must be carefully pressed
and dried previous to being used. The
panel, being well smoothed with fine glass
paper, should have a thin coat of linseed
oil rubbed over and allowed to become quite
dry. Lay the panel flat, and arrange the
pressed leavesas desired, but not overlapping
cach other, and pin them in position. For
splashing, a fine-tooth comb (horn will do)
and a tooth brush will be necessary; also
some burnt umber ground in water, and a
little old beer or a weak solution of potash
(about a teaspoonful of liquor of potash to
an ounce of water), to mix the colour with.
Take a little of the colour upon the brush,
by dippingit first into the solution and then
upon the colour; draw the comb lightly but
quickly over the bristles, holding the brush
almost perpendicularly so as to throw the
splashes upon the board. It will be better
to practise upon a piece of paper first, for
the knack 1s easily acquired. Make the
splashes thickest, and therefore darkest,
over the leaves, shading lighter and lighter
to the edges of panel. When quite dry a
thin coat of pale varnish may be applied.
If the frame ]]139, of oak or licht wood, the
panels may contrast in dark, in which case
the splashing would not answer. If fret-
worked, in which case more time would be
required, each panel might be of a different
design, or the long ones one, and the short
ones another, as the worker may desire. 1
give (Fig. 1) a design such as is suitable for
either of them. If the panels are made in
fretwork, they should be carefully finished
off and polished like the rest of the stand.
The panels are fixed in slots, formed by
fixing a narrow beading in front to the
uprights at either end of the spaces, and a
similar one at the back, allowing of the
E&nel being easily slid in or out. "The front

eads should be just to the height of square—
that is, 5 in., and flush with the edge. They
are glued on, and fastened with very small
brass or black nails.

-

OUR GUIDE TO GOOD THINGS.

e

* .’ Patentees, manwfacturers, and dealers generally are re-
quested to send prospectuses, bills, etc., of their speciali-
ties in tools, machinery, and workshop appliances to the
Kditor of Wonrr jor notice in * Our Guide to (food
Things." It is desirable that specimens should be sent
Jor examination and testing in all cases when this can be
done without inconvenience, Specimens thus received
will be returned at the earliest opportunily. It must be
understood that everything which is moliced, is noticed
on ils merits only, and that, as it is in the power of any
one who has a wseful article for sale to obtain mention of
it in this department of WoRK without charge, the

notices given partuke in no way of the nature of adver-
tisements,

- 107.—Sxartn's Patest Pix Axp BARREL Tor
Piaxos.

Mr. Troxas Sxartir, Engincer, 20, Swarthmore
Terrace, South Stockton-on-Tees, sends a model
exhibiting the mode of appliance of his Patent
Pin and Barrel for Pianos, and the Double Key
that is used in order to screw down the pin and
bring up the string to the required tension. Mr.
Snaith regrets to say that he has not been able
to induce pianoforto manufacturers to take to his
invention.  T'his, however, i3 no argument
against its being a “ good thing.” The dilficulty
lies in the manipu'ation of the double key, which,
fo sny the least of it, is very puzzling at first,
because, in order to tighten the string, the outer
key is used, and is turned ono way, while, to
fasten down the pin, the inner key is used, which
18 turned in tho contrary direction. It took me
some Little time to comprehend and accomplish
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Fig. 1.—Double Eey to fit Pin and Barrel with
Provisions at End for Bending End of String
to fit Barrel. Fig. 1-.—End, A, as seen from
above. Fig. 2.—Screwed Pin with Left-hand
Screw. Fig, 3.—Barrel with Notch for Strings.

the working of the double key, but when this
has been got over, facility in its use will soon be
brought about by practice. The engravings
show very clearly the nature and use of the pin,
barrel, and double key. Fig. 1 shows the double
key to fit pin and barrel. In this, as will be
seen from the illustration, one key works within
the other, the inner and smaller key fitting on
and turning the screw shown in elevation and
plan in Fig. 2, and which passes through the
barrel shown also in plan and section in Fig. 3,
this barrel being turned by the outer key, and,

Fig. 4. — Wrest PFPlank,
with Pin and Barrel
in Position,
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Fig. b.
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Fig. 5.—Ditto for Wood
Uprights.

—

when turned, tightening the string or wire, the
end of which is bent and fitted into a notch 't]m; |
appears on the right of both plan and section in
Fig. 3. The right-hand end of the handle of the
inner key in Fig. 1 is notched and perforated to
afford ready means of bending the wire, as shown
in the illustration. Fig. 12 18 a view of this end
of the handle seen from above. IFig. 4 shows
the wrest plank with a barrel, A, and pin, p,in
position, Fig. 5 shows a suitable form for wood
uprights. Fig. 6 exhibits the arrangement of
pins and barrels in wrest plank by means of g
top view. When pin and barrel have been
placed in position, as shown at B and 4, Fig. 4,
and the string has been properly attached to the
barrel, the key is applied so that the outer part
fits over the barrel, and the incer part over the
pin. It will be noticed, on rcfercnce to Figs. 4
and 5, that the wrest pin is pierced to receive
both pin and barrel, the conical end of the barrel
fitting into the coned hole countersunk in the
brass plate for the purpose of receiving it. The
barrel moves freely in this conical depression,
and is only fixed when the pin, which passes
m
|
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Fig. 6.—Front View of Wrest Plank, showing
Arrangement of Pin and Barrels.
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through it and enters a female screw below ths
hole countersunk for the barrel, is screwed down
tightly upon it. Thus to tighten the string, the
key is turned in the same direction as &n ;
ordinary pin, which slackens the screw rﬂ
friction, so that there is only the stress of strngs
in turning. To join the barrel, the screw 48 &
turned in the opposite direction, so thab #ue =
strain on strings has a tendency to USRI =
itself with the tapered cone on barrel. If Wit #
hold several times the weight that 1s reqifs
for pianoforte strings. The invention GRS
applied to iron frames as well as to WOOUEH A
Readers requiring further information, PEEEE &
ete., sh%u]d apply to Mr. Snaith at the SESEEEES
iven above. PS5 O
gIAB I have just inﬁ‘fﬂﬂteﬂ., I do nof o A
prices put by Mr. Snaith on his pins anftires”
in the first place, and on his double ke
second. In all novelties of this !
a departure from the original mode of GBS
work and the mnature of the AN
much depends on whether or not the e}
ances are cheaper than the old; and C5%
other things being equal, constitutes &
lever to raise them jinto fayour. 4 25€

ever, that the new pin and baxy Sy
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i 1 ! SHOP : Prize Competition.—The IEditor of Work takes guiru large enough to work a coil 4} in. long by 1% in.
YA s this opportunity to inform A. L. (Huwll) and other iameter. The number of cells required will

170, 'CORNER ¥OR THOSE Wit0 WANT TO TarLg It. | readers of this Magazine that it was found im- | depend upon the size of wire used in the primary
& %" o Ensmhtn to give in No. 30 engravings of the prize | coil. If No. 18 or 20, perhaps it will take two or

AN

Norice To CORRESPONDENTS.—In answering any of
the ** Questions submitted to Correspondents,” or in re-
ferring to anything that has appeared in *‘ Shop," writers
are ted to refer to the number and page of number
Worg in which the subject wunder consideration
appeared, and to give the heading of the paragraph to
which reference is made, and the initials and place of
residence, or the nom-de-plume, of the writer by whom
. the question has been asked or to whom a reply has
" been already given. Answers cannot be given fo ques-
) tions which do not bear on subjects thut fairly come

within the scope of the Magazine,

= = ]
2 _fit‘

L,

I.—LETTERS FROM CORRESPONDENTS.

. . Pit Frame Saws.—PIT FRAME writes in reply
o, to@ W. (Bournemouth) (see WoRK, No. 21, page
L 822):—*No doubt you will be surprised at my not
1 * anewering your queries before, but the fact is I
i . have only just seen them in September’s monthly
n; - part. If you will look at the title page, yon will see
o\ fm- whom these articles are written. The frame
% described in No. 15is capable of having large and
it heavy 4 and 6 in. tired wheels both for lorries and
o o parts, We frequently make them upon ours. Yes,
.+ when having my holidays, I have bzen in good
= ﬁupﬂ both in London, Edinburgh, Glasgow, and in
¢ jarge towns in England, and I have invariably
~ » found the frame described is fast superseding the
.+ '+ pit. Youask,'isit intended for amateurs or ** pros,”
i not one in five hundred will undertake such
i laborious ill-paid work as wheeling.” Indeed, who
+ . makes the wheels then? You also say that * French
1 | prepared wood, ete.” This is indeed news to me, as
+ .all the prepared wood I know of comes from
~ America, large cargoes of boxes packed with
- machine-dressed spokes, naves, and even wheels.
" | The set-stick is fixed at the front of the nave, and
i .+ .in the centre with set screw ghould work about
ptifly. Small holes are bored every inch between
' half-way down the stick from the top. A piece of
F whalebone is plugged through so far as required for
'dishing' the wheel. The way of securing the
nave does not weaken the frame in the least. Evi-
- dently you have never seen or used a frame like
' this before (hence the advantage of taking WoRrk
in), 80 please just make one and have it made strong,
go that it will not spring at every blow, as you are
afraid it will. You say you could send a sketch of
a cheap, simple, secure fastening for nave. By all
means please send it, as we are not above learning
off brother workers, and I think it would have been
better had you sent it at the first instead of querying.
I don’'t know whether you are an amateur or a
‘pro,’ but I am sure that you must be clever when
you made three carriage bodiecs (carriages not
- cified) ‘ with nothing but a piece of hand-saw.’
re you your own master, or were you working for
someone? If your other tools are on a par with
our piece of saw, I don’t wonder at you being
ggusted with wheelin , therefore I think the
sooner you keep pace with the times tha better.”

Pen for Dotted Lines.—W. R. R. (Carlisle)
- writes :—"" I notice in ‘ Shop,” Vol. I., No. 31, page 492,
& very flattering mention of a pen for ruling
dotted lines. Allow me to inform your corre-
spondent, H. C. S, SLandan. S.E.), that he is
. very late in the fleld, as I have made and
- Bsed such an invention for over ten years.
@ Yyour correspondent, I am in the same
. fix re ‘patenting and its multitudinous costs.” I
have several ideas and rough models of self-inking
. pens for artistic purposes and marginal work, only
, Awaiting some enterprising firm to take them up.
. I, too, would be 'Flﬂ of your advice, which is of
: such atrerhnﬁ quality to amateurs. WoRrK is one of
. the best and cheapest papers extant for assisting
- the youth of the country in this technical age."

: Hauthg Soldering Irons.—C. P. (I anstead)
~ Vrites :—" Seeing in the ‘Shop’ column, page {94
t of WORK, a paragraph headed ‘Heating Soldering
- Irons,’ I should like to give my experience upon
1. the use of oil stoves for that purpose. I had long
~+ Wanted an oil stove for soldering with, as I have
’-@f!u many small _}nbs in the summer which are not
.+ Worth while lig iting a lire for, and cannot use gas
 Without a little inconvenience. Having by meo a
o :;MB called the Beatrice with 4 in. cotton, 1 thought
s/ Iwould try an experiment with it, so I took the
~ *alXoutin front, which left room for two irons to
' B0 through to the flame, butto my great surprise
~ 83800nas I lit it it began to smoke. I could not
B 'ﬂgmh it up sufficiently to get my iron hot, and the
St thub;md up and down, which I think was on
H-%iaml unt of the tulk being removed. Therefore I
+  Teplaced the tulk in front and substituted a piece of
" dﬂs wire twisted so as to hold the iron in place,
ol 0d let it down from the top of stove nearly to the
X ._&-mﬂf and I find it answers very much better, but
. “here is still room for improvement.”

e hﬂﬂg-ﬂadu Fret Machine.—W. R. S.
1 rion) writes in reply to ONE IN A FIX (sec page

|
'.-Il »
o

e b
|

b

i "‘1’ h; No doubt some time before you see this you
S on thi ereadmy reply to ANX10Usand MaNCUNIAM
3 Shthissubject. Imightadd thatif youliveorare at
B0y time near here (Brixton, the Editor has my
e 111 Ishall be pleased to show you the machine,
g w ich I think you may get a better idea than
o i pages of instructions. Please let me
o w fit*:;l‘ﬂ ﬂﬁ any tg.her ]:Fiﬂta on which you
ALY L " a nn- Bn : u
_ ch I mﬂﬂt r“nu wilt h&__alsu you are succesasful,

ookecases that would be generally usefunl to work-
men, and creditable as interpretations of the work
of those who designed them. The designs with
suitable descriptions will be issued in the course of
the present volume.

Lathe for Wood.—H. A. (London, E.C.) writes :
—"“1In No. 23 of WoRrKk, page 444, STOKER gives his
opinion of WoRrK, which I heartily endorse, and he
tells us how he made, at a very small cost, a lathe for
turning wood. I should be extremely obliged to
STOKER if he would send particulars of that lathe.
I have gota lathe wheel 21 inches in diameter, with
crank, and a bit of a framework ; it had originally
been a Jeweﬂer'srlmli:ihim: lathe ; the erank is about
16 inches long. If STOKER will kindly give me a few
hints how to make it into a turning lathe, he will
greatly oblige.”

Pinhole Photography.—C. 1I. C. (Strand,
W.C.) writes:—" 1 read with great interest an
article in a recent number of WorK on pinhole
photography. I can add my testimony to that of
the writer as to the clearncss and good general
cifect of a photograph taken by this method, under
favourable conditions. [ recollect how much I
was impressed once at a lecture given by Mr. Hep-
worth on ¢lementary photography. Amongst others
he showed on the screen (by limelight illumination
an image —at least 12 feet in diameter, I shoulc
think—proiected from a slide of the usual size. The
picture was of a statue ; as faras [ can recollect, of
some great admiral, in one of our southern seaport
towns, It came out beautifully elear, in spite of the
loss that necessarily accompanies enlargement, and

I was never more surprised before than when 1
heard it was taken through a pinhole, the camera
being an ordinary chimney-pot hat, I have only
one suggestion to make; and that is, that better
results, sharper images, etc , are obtained by having
a hole perfectly clear from * burr’ round its edges.
The writer recommends a visiting card as a good
thing. A hole in such a surface, though, could
scarcely be free from the above-mentioned defect.
A better arrangement still, to the best of my belief,
is that told me at a scientitic society’s meeting by a
man who has practised the art a little. It is simply
to substitute a thin sheet of copper, to reponsse a
small part of it with a blunt point, and then finally
make the hole in the thin part thus obtained with a
fine pointed needle. The diagram which I append
may possibly make things clearer.

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF,

Saw Hammering.—T. O. (Bootle).—If any saw
hammerer will make himself known to me, and
offer to write on matters connected with his trade,
I shall be pleased to arrange with him for such a
paper as you require, but at present [ am without a
contributor on this subject, and am not acquainted
with any one who could or would write on it. I am
sincerely obliged to you for saying you would like
WORK to be twice the size and pay twice as much
for it, but I fear all readers would not be of your
opinion. It is true that there would be twice as
mnuch room for ** Our Guide to Good Things” and
“ Shop,” if the doubling system were entered on,
but how about my time, which is pretty well taken
up with Work as it is? Could you manage to
insure me 120 minutes to the hour!

Turned Trellis Work.—IL C. T'. (Gateshead).—
On comparing the patterns ol trellis work sent, you
will see that they are so very much like those sup-
plied by C. H. 0., and have so much in common
with them, that it will not be worth while to publish
them in Work., . IL. O. explained that thero
could be but little divergence from the beaten track
in this matter, and you will easily see this on con-
sideration. As [ have already explained, novel
arrangements mizht be effected by the combination
of blocks (i.e. flut pieces of wood 1n variousshapes,
such as triangles, squares, diamonds, hexagons,
ete.) with turned spindles, but not with turned
wood alone, at least I think not. When you have
any decidedly original pattern let me have it, and I
will publish it, and kindly let me have your name
and full address that I may have it in mmy power to
communicate with you if necessary.

Elecrrie Pin. — H. E. (Leicester).—Those small
scarf pin lamps are a speciality in incandescent
lamps, and are sold under the namesof **Gem” lamps
and * Fairy ” lamps, The lamps are lit with current
from a small chloride of silver battery. If you can
call on Messrs. T. Gent & Co., Braunstone Gate,
Leicester, they will probably be able to show you
one of the lamps, and instruct you how to fit it to a
scarf pin. I see from their catalogue that they also
sell a small lamp for special use in dentistry and
surgery. I consider the chromic acid single-cell
battery the most constant and powerful for your
purpose in feeding a small lamp of from 24 to 5 c.p.

Alarm Contact for Mat. — A SUBSCRIBER
(Stalybridge).—An illustrated description of door-
mat contacts is given in_ my sixth article on
Burglar Alarums. I think this will fully meet your
requirements.—G. K. B. _

Battery for Induction Coil.—J. PRINCE.—A
pint Bunsen, bichromate, or chromic acid cell is
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three cells in series to fully develop the power of the
coil.—G. K. B,

Tinsmith (Great Grimsby).—An article upon the
construction of self-acting fountain is in hand, and
will be published as soon as possible.—C. M., V.

Brazing and Coppersmith's Work. —J. A.
(Grimsby).—Papers on these subjects will appear as
soon as space and opportunity permit. Thanks for
your good wishes.

Fronts for Bird Cages.—J. S. (Coathridge).—
I am not aware that fronts for bird cages are sold
anywhere. At any rate I have never seen or heard
of such an article being on sale, 'I'he material
for cages, as far as wire is concerned, can be pur-
chased, I should say, at any ironmonger's or wire
worker's.—0. B.

Fixing Tortoiseshell.—\V, J. M. (Liverpool).—
Tortoiseshell can be fixed together by first filing the
edges with a rasp, and then lapping one well over
the other; you note that they are to lap, and are
not to be placed with simply their edges touching.
Then soften both the edges in boiling water, and
when the surfaces are soft, place them together
and grip them in the vice; but as you say it is for
repairs that you want to know, I should advise you
to be very careful how you apply the heat, or clse
you will find that your work has warped con-
siderably.—H. S. (3.

Ivory Stains. — W, J. M. (Liverpool). —Time
stains canibe taken out of ivory only if they are
not very deep. You willlhave to remove the very
outside of the surfuce with ground pumice stone
and water ; then place it in the sun under glass,
and try that several times: then if it fails, try a
wash of water, 10 parts, and nitric acid 1 part,
There is yet another way used to bleach knife
handles in Shefticld, where peroxide of hydrogen is
the agent, but I don't know of this fromany personal
cxperience. If you have pumiced it, then to bring
it back again to its former surface, rub it well with
whiting and vinegar, or very weak vitriol and
water and whiting.—H. S. G.

Soft Steel Solder.—W.J. M. (Liverpool).—Is it
possible to soft solder steel? Of course it is, pro-
vided that you get your work perfectly eclean -
scraped clean I mean. Then brush the parts that
are 1o come into contact over with chloride of
zinc (perhaps you know it under one of these names
—killed spirit, soldering solution, soldering acid, or
snldering water, fake, ete. ; there are any number of
names given to it). After brushing it over with
the solution, make it hot enough to drive off the
moisture, tuking care not to smoke, or in any way
make the surfaces dirty : now, while it is hot, try
and get your solder to hold on ; if it will not, add a
.ittle Venice turpentine, and use the copper bit, It
is a matter of proper application of heat and clean-
liness chiefly. When you have it tinned all right,
then tie your surfaces together, using a little Venice
orsolution as flux. Then blow at it, and add solder
if necessary ; if you do this you will be sure to get
your work out all right and soundly soldered.
Generally, merely brushing the sarfaces with
solution and drying them before tying them to-
gether goes all right, if your hands and all your
soldering articles are clean and free from grease.
I have found myself that it is best to use a spirit
lamp instead of gas, it is so much c¢leaner.—1. 5. G.

Loose Letters Tray.—G. H. . (Stouwrbridge).—
In reply to your query, the tray requires two piecces
2and 2 A, two pieces 3. KEach of these pairs to he
cut in reverse—i.e., one picce of each cut as the
pattern, and one with the design reversed. One
piece of Figs. 4and 5, The reason why it is best to
cut in reverse is that with a hand saw the two
surfaces are not exact facsimiles, and therefore
would show a right and wrong side in making up.
It {‘,ﬂu use & machine saw the objection 1s less.—
E. B, 5.

Dimensions for Dulcimer.—J. A. (Barrow-
in-Ifurness). — The dimensions for a D dulcimer,
which is most suitable for playing with other
instruments, are as follows:— Width _at bottom,
2 ft. 10 in.; width at top, 1 ft. 4 in. Depth from
back to front, 1 ft. 4 in. 'The best wood to use is
beech for blocks and bridges, white or yellow
Bine for belly, redwood deal for back, braces, inside

ridges, lining blocks, and top and bottom facings.
Sound-hole frets are made of mahogany or any
fancy wood.—I%, F.

Parchment.—IDRENNAN (Kilmarnock).—Before
quoting the information relative to the supply of

er.u.?)tn parchment, I wrote to Messrs, Barker and
to Whiteley's, Westbourne Grove, who each quoted
it to me as in ordinary sale. There should be no
difficulty in procuring it. Wholesale chemists, I
know, regularly supply it, and the jam pot covers
sold everywhere are a more common variety of the
same stulf., It is so infinitely superior to any sub-
stitute that it is worth while to be quite sure where
it can be easily bought, and if I succeced in pur-
chasing anﬁl will make the result public in these
columns.—E. B. 5. .

Wax., — CoNSTANT READER (Manchester). —
Although unable to bring any special knowledge or
experience to bear upon the question submitted,
I am inclined to believe that if, as I understand
your letter, the sample of German work sent i3
such as you wish to get yourselt, some composition
of the nature Dfl plaster of Paris is that which you
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must fall back on. In the first place. the colouring I refer to seem to be of uwnusually

e size, Are

process requires a white and absorbent article, | you sure ther are not the grubs of some moth

otherwise vou might experiment with celluloid.
This is an ivors-like preparation by which paper,
camphor. and acids produce a substance which can
be moulded into the most delicate forms, becoming
hard when cold. It can be made pliable by soaking
in methvlated spirit, and is hichly inflammable.
think, however, you must try the former com-
position, and scarcely se¢ why the wax and plaster
will not hold tocether. Is the wax all right{ Per-
haps the plaster you use is too Jine, and sets with
tco smooth a face, in which case mix a hitle nine
sand to keep a rouch face, and thus provide a gTip
for the wax. Plaster might work more easily 1
auged with weak size-water: it would give more
time for manipulating. Whitinz mixed sl
with strong clear size might be useful. but mixed
with glue would be too impure for your tints. 1
¢xpect that material in general use for yYour pur-
pose is some composition obtained Ly trade expern-
ments and practical expericnce.—F. P.

Jeweller's Soldering. V. 1. L. '".Jerecy) wanis
to know what hard solderto use to=older a diamond

in with. and what will prevent it burning.—For |

zolder, ordinary silver solder swill do very well

This he can buy at any jeweller's material shop or

refiner's for about 3d. per pennyweizht. He need
have no fear of burning his diamond. if he care-
fully paints it over with borax (ground up with
water on a clean piece of slate until it is as thick as
cream’. This beinz the flux for the solder, 1t can
be applied with the camel-hair pencil at the same
time that he places his pieces of solder on the work.
Now apply heat enough to properiy flush the solder.
Never mind about the colour the diamond becomes,
but on no account aquench it suddenly. It must be
left 1o cool by it=¢lf gradually. When it is cold it
can be boiled out in “pickle”™ 10 get rid of the
borax. The diamond will then appear just as it
was originallv—not damaged in any way., unless
there should be a flaw in it. Then that micht
possibly cause a fracture, but I myself have pua?
some dozens through the fire, and =0 far without
accident—s0 miuch so0 that 1 should not at all
hesitate in this case if I had to do it so W. J. L
can go ahead witkout fear. See tha! your work
and your solder is scraped clean. and that your
borax i= also ¢lean.  Pickle™ iz abour 1 part
oil of vitriol (sulpburic acid) and 40 parts water.—
H.& G.

Desk. -W. H. (Sfoskportl.—Yon ask for direc-
tions about making a good strons desk. but von
have omilled 1o state the kind. so that I am unable
1o help you at present. Perhaps vou are nol aware
that mapy ditferent conirivances go by tbhe name
of desk. For example, there is the small poriable
form which folds up. and tke large hich clerk’s
desk. If you will be good enourh 10 stale your
wanis more fuliy, we will se¢ wWhal can bt cone
10 help vou. Meanwhile it may interest von 10
Know that papers on both the above-mentioned
desks are on my list of snijecis, and will be treated
as so0n as practicablee—D. A

Camp Table.—J. A. B. (West Ham)—=Itis not |

possible 1o give the consiruction of a camp itable
within the limits of *"=hop” It mar be of some

assistance to you to know that almost any table
which can be folded may be roughly classed as
a camp tlable. There are many arrancemenis by
which the necessary portabilitv can be attained.
Perhaps the most general form is that in which the
top is 10 1wo paris hinred tocether and attached to
folding trestle lezs. From the things you wish the
table 10 hold I am by no means sure that vou have
not described it wrongly, and that what you really
want is not a table but a stand of =ome kind. You
might try Silver's in Cornhill, Pound's, or Gor's in
Leadenhall Street. The work you name will re-
ceive due attention. but it is not so much required
as some others which are of interest to the majoriiy
of readers. Ask anvithing you wani 10 know abou:
plumbing. and no doubt some member of the siad
will be able 10 assist vou.—D. A.

Bunsen Battery for Induction Coil.—V. R.
(Liverpooiv—1) TLhe break hammer for an indoe-
tion c¢oil @ in. in lencth by 4 in. in diameter,
with a core { in. in diameier. mey be made ot of a
l_ii::-n:* of iron from § 1o { in. in diameter. and § in.
in thickness. This may be cut off the e¢nd of a soft
iron red with a Lhack saw, and riveted 1o the
epring by means of a small brass river. (2' If vou
want a powerfnl batlery to work the coil for 1wo
hours a dar onlr. and then =et it aside readr
charged for the remainder of ithe twenty-four
Lours, do not use a Bunsen, which will require io
be taken 10 pieces when done with, and set up
again when wanted. Of course the same charge
can be used several times if vou follow the dirce-
tions In my¥ article on thi= subject. But I advise
you touse a singie Muid bichromaile baliers with
lifting arrangements for ihe elements, as advised 10
J. R for hiz electric licht., Six cells would. I think.
be too muca for vour coil Trr two at first, and
incrcase the nnmber if you reguire them. (3) 2 in
i guile large «nouch for square of carbon. (4) Fill
vach cell 10 within ¢ in. of the top. (5) Do not put
any mercory in the porous cell with the carbon
block. A Inttle in the outer cell with the zine is
uscful.-—G. L 1.

Worms in Wood.—F. J. W, Norwich.—These
are difficult 10 cradicate someiimes as ther often
arise from the use of improper wood, or wood
which bhus mot leen proparly seasoned. In this
case, as Lhe cau=e lies within the wood it is con-
stauuy lisble 10 bring forth more. ‘I Le worms vou

. explained by the diagram.

i S e

which may have found their way in? The best
way to cradicate vermin in woodwork is to wash it
thoerouchly with naphtha or benzine, the latier
wing perhaps, the better of the two. 0Of course
you must well saturate the infested parts, as mere
superficial washing will not do. Other substances
are sometimes used, but if vou can't manacse with
one or other of those named, I am afraid you must
give it up as a bad job, or else¢ submit the chairs 1o
an experienced cabinet maker. He would, pro-
bably, be able to detect the cause or kind of worm
from slight indications which, if you are not a
cabinet maker, .it is easy to understand might
EEcape vour notice,—D. A,

Fishing Rod. — C. H. (Stockport).—I almost
fancy that one of the Japancse so-called walking-
suick fishing rods would suit your purpose. Ther
are light, fairly strong, and very portable.
courae they are no use for large fish, but, from
vour asking about a bamboo fishing rod and stating
that you tuke long walks, I suppose you want some-
thing which can be carmied without inconvenience,
No doubt vyou kuow that theze rods are made of
a kind uf bamboo, and that the pieces beinz hollow
they may be enclosed in each other. the thick or
handle piece being the outermosi. These rods can
b« bougiht for much Jesz moner than vou could
make one. To describe the construoction of a
bamboo rod such as vou crnuld make for vourself
without much outlay would regquire mare space

= 4
Bayonet Catch.

than can be devoled to the subiect just now in
*=hop.’ but the following few lints may be of
assistance to vou till the subieet can be treated
at lengih. The bamboo can be got from Mr. West-
bury. Great Dover Street. Boroogh. London. Either
oné piece of suitable length must be got and cut
inio convenient pieces, or yon can get several short
pieces. Effect the connection br means of wooden
pess fitting tichtly into correspondingz pieces, if
nécessary binding the ends of the bamboo, w pre-
vent it splitting. with fine brass wire or even
waxed thread. You can also adopt the rethod
of fastening the picces together by means of a
bavonetl catch., which I think will suficientiy
This joint marv be
ea=ily formed of thin bras= tubing, and i=s suitable
for rods of bamboo or solid wood.—D. Al

Book Backs.—R. M. (Hyde Parl:, Londorn)—
To repair the book which Las the back o, pro-
ceed in the following manner. Take the book and
rentlly strip off all the previous linine from the
ack. and wash the back with warm water until
all the old glue is cleaned off. Procure two pieces
of paper. for end paper to the book. They mayv be
white or coloured accoriing 1o faney; cut them
twice 1the size of the book. and fold in the cenire.
If eoloured. the coloured side in: paste them down
the fold with four pasie (using the fingers:) about
{ in. broad. and place them carefully on the book,
the fold of the paper flush with the edge of the
joint—i.e.. ihe risen-up part of the back of the book
Eub the paper well into the jioint, taking care not
10 cut or 1ear it any wary. When these have be-
come Ary put a nice coatling of warm thin glue
over 1he back of the book, and allow it to drry.
Now get a piere of thin calico or muslin, cut it the
length of 1he book. and about two inches broader.
Glue the back agair. and lay the cloth on, allowing
it to come over egually on both sides. Leave aside
10 dry after rubbing well to insure the cloth sticking
to the back. In ithe meantime take the back. or as
it ehould be termed the case of the book and clean

off any torn or ragged bits of the old paper or |

lining still adberinz to it. Now take the book
and it it into the case, taking care that the front
of the case and bork acree. This done, open one
of the boards of the book, and wilkh a paste
bruzsh maste the end paper and the piece of
cloth overlapping from the back ; shut the board,
turn over ithe book. and repeat the pasting up on
tke other side. Put it inlo a press. or under heavy

ighis, until drr. If this all been properiy
done the book will be as firrm as ever it was.
have given the modus operandy for repairing a
book in 1ike condition assumed from ¥our descrip-
tion. If I have omitled anything or misunderstood
vou, if vou write arzain as explicitly as possible, 1
will be glad 10 help yoa still further. 1 would have
liked 10 have known if your book is half bonnd or
full bound in cloth or leather.—G. C.

Fret Machine,—G. W. J. (Shefficld).—As yon
are able 10 gel a straight cut wi la:[i'e saws, 1
presume ithe machine itself is all right, for I dare-
sav yon are aware that the saw clamps some-
times need adiustment. Verr small b are
alwats more difficnlt to work with than those of
larger sizes. There is such a small amount of
me1al that any irregunlarity in the wood has a great
tendener 1o deflect them. Possibly, though not pro-
bably. you have got hoid of a bad lot of blades some
of which have an undoubted bias towards one side
or the other. It is rarely, bowever, that you will
finrd muany in a baich which are Jef-ecure, and I
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' is imposzible do the pext best thing, and E s

10 te=: it. Refore doing so, it will of Gﬁ‘r
- occur 1o vou that very little machinery of any Kind

am inclined to think that your want of
cither owing 1o your not ha
perience o enable you to use v
what is much the Lme thi ey
ceavoured to cut stuff whi
therefore unsuitable for them, Su
culung a pilece of vencer with as d’m
possible in iLs texture. Saw across
see whether the cut is deflected. you quige
sure that you feed the wood to saw direct withont
any lateral pressure, and that you bave the right
amount of tension?! Unless you have this latier
Eihtlic:h' of mﬁ cannot be as i
ade as witha one, You must not expegtis
be able to cut to a line whatever the rize of the
saw may be. If you are doubtful about the quality
of 1be blades you are using, and like to enclose twis .|
or three of each size, I will test them om g
thoroughly reliable machine, and say what 1 thingk =
of them, in these columns. If you are a bezinner. &
let me, however, advise you pot 10 use ve
blades, say. nothing uvnder No. 1, yet awhile.
a No.1 or 2 even the finest work can gener
be done. and unless you are a thoroughly eki
worker it 15 a mistake to use the thinnest hiades
Praciical marqueterie cutters seldom doso. If yam
are trying them for inlay purposes, as I su on .
-ar_fu.LJL rernL-:]-:lmlgf-;- tlha.-.]:tl thicker blades can :
withioul the Joints showing more, by increasing ¢
1t of the tabie. 1 hope these {ew hints s
assist ¥ou, though it certainly would have beem s -
gFuide 10 me in advising you if you had Mﬁ“-‘:
Thickn-3s and kind of wood you have been g @
to cut with Nos. (0and 000. With regard to -
coming the noise of which you complain, I fesr I
canno! assist you. Machines with movabie W
arms are more noisy than those with perpa::im ;
movement, and 1 think it very likely that the
noise of yours is no more than might be y
If it is a new machine it may work mare
after 1t has been used for a time, Perhaps ] -
ticn may lessen the noise, as it probably will if this
is of a creaking kind. Ifitis mmilz;'hu may be
called ratuling of then]:a.r!z » ¥ou must
decide whether it is only to the machine
or iz caused by defective m:-i::Fup. Werel 1o
Lear the machine I could soon tell you, but as this

[
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machinist, or someone accustomed 1o fit

T

iz ab=olutely noiseless.— D). A. _ F
Medical Battery.—W. E. (Bath.—There 8

a1l deal of delusion and miscon

Eft now respecting the properties m o
so-called medical batteries. As a fact, batterisim  ©
them=zlves have no effect whatever on the humss &
frame, either curative or otherwise. I has Sy
proved by Dr. W, stope that the human body pres =
sents a resistance of 1320 ohms. &a now, °©
as von propose, we take a Iﬂhnnhem- 3
40 c¢olls, connected in series; the EM.F. of eachs
ee11 will be 160 volts, and the internal resistane :
each cell will be 1°13 ohms. Now let us see

= T

="

-

current you will be likely to get thro your body . ;
by crasping the two poles of this attery.
We et the result by maultipl the voltage of &

each cell by the number of cells, and dividing s -3
by all the resistances of the inper and the outer 35

circuit. It stands thuos:—

40 x 1'6G0= 64 volts

4) » 1'13+13% ohms
I do not think this small guantity of current
throuzh your body can do you wnod. il
resuit to %‘011 will be that you be
vour surplus cash, for the
not less than £5. As you say
& long omne, in your interest
nothing to do with medical
can be applied asa remedial in
of disease, but its scope is very limited.
adopled as a remedial agent it is applied ge
by means of the induction coil
battery, and this is named

=00468 ampéres.

Y e

liminating poisons
jl[::f Tou will]:finﬂly tell me your
advise you with pleasure how to
relief, if electricity is needed at all—G.

Gold Bath.— A R. (J; .
formly rich deposit of _from an ele
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ust steam into the air, or the chimney of the
_the steam escaping in pufls; in the con-

engine the steam passes into a condenser,
dno escape is seen or heard ; the engine will also
s fitted with an air-pump. Tomeasure the diameter
cylinder you must have the cover off and measure
inside callipers, or a gauge. 'I'he length of

§ troke you maE'EEt from the travel of the piston rod

v = ﬂ{lﬂ block.—

v made a mistake,

L er

1]
1, |

k.
a
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~—In repl{' to your
KE? without brackets, I

dranliec Engine. — SCRUTINEER.—You have
ere is no such term as * horse-
pressure.” Nominal horse-power is not
. in this connection. In no case can n.h.p. be
" gdetermined unless dimensions are given.—F. C.

o without Brackets. — ALrHA (Birken-
uery for an idea for a
eg to inform you that
" nothing has been invented to equal brackets for
- atretching the vellum. I heard some time ago of a

. Banio withont brackets, invented, I believe, by a

sentleman in Liverpool, but I cannot give any par-

% . " ticulars as to the working of it, further than every

1+« time the vellum wanted tightening it (the vellum)

il
iy

had to be wetted with a sponge. The very act of

. wetting the vellum after it was put on would (in

«« !y idea) condemn it. Ihave experimented in that

irection myself, but I have not, up to the present,

h & .ﬂll'ﬁ :
¢ succeeded in making anything to answer so well as

. | ete, can be mounted on mandrel nose, or
. mandrel to run between tle centres.

" runin to any kind of machinery with nicel
. glides and journals.

“the brackets. Therefore, if you want to save time

1

& - and money, ete., go to work with the brackets. I
¢. ~ am sure nothing could Jook neater than well-made
¢ | and nicely-plated brackets. The principal thing is
y | to get good ones with a well-cut screw thread,
e [{P brackets being dear at any price.—
o e G W,

"\ Lathe for Grinding.—J. J. P. (Malton). — Not
2 wing from your question whether you are an
x o teur or a workman, I must reply as to an
3 “'i;.\- mateur. YDH’ do I'lﬂt‘I'E{']I]_iI‘EE lathe of any special
L;: o for grinding, polishing, and scratch brushing ;

1you want is an ordinary (very ordinary) rough
the ; the grinding wheels, buffls, scratech brushes,
on iron
Don't do
guch work as this on a good lathe ; the dust of it is
litted

You don't really need a com-

+ plete lathe atall ; if you have the bed, ecrank, wheel,

and treadle, you can fit a pair of wood uprights for

k

headstocks, with a pointed screw through each,
- pointing inwards, to act asdead centres ; then have
“.anumber of mandrels, each earrying one or two

. L tﬂndiniﬂwherﬂs or bulis to run between these

'Wi'l.'ltﬂ,

_ ing driven by a wooden pulley, which

- would be provided upon the end of each of the

- mandrels to receive the band from the fly wheel.

. Any lathe maker could fit you up a grinding lathe
kind.—F. A. M.

- Patent for Compounds.—L. M.—It is not ad-
visable to sell the compounds until your patent is

3 complete, though there is no law to prevent your

~ for your

. -F-'“" S

T

-'ﬁ '-Il—Eq.
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- 8uch like work for

¢ =The formula for

doing so. You can drop the patent any time you
like ; you are not compelled to keep it up.—F. C.

Microscopes.—WATCHMAKER.—I would recom-
mend you to procure a catalogue of a well-known
optician. If it is not invidious, I would say that
urpose you could not do better than to
ﬁlt_m;e of Mr. Lancaster, optician, Colemore Row,

mingham. As to the grice of lenses, a cheap
set can be bought for 3s. 6d., but an object lens of
short focus and fine quality will run into pounds,
“but the ‘I\r_me of various qualities and powers will
be found in any optician’s catalogue. As to fitting
the cell into the power-tube, if the said tubes were
sent to Mr. Lancaster with instructions, it would
* be most courteously attended to—at least this has
been my experience. He has done a good deal of
me from time to time, and I
have always found him kind, and his charges ex-
ceedingly moderate.—O. B.

Tondeur Photographie Developer.—E, L. H.
tondeur developer is a private
and unknown except to the compounders,
one solution, the probability is that it is a

uinone developer, but without further in-

E

formula,

- formation it is impossible to say.
= _Camera Bellows, — JACK OF ALL TRADES, —

"'._;:Heveml dealers supply parts of
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M. J.—The tools reu}uisite are ordinary cabinet-
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"'";ﬂ!ﬂ finds the advantage of a variety of pattern
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] cameras. Mr.
Tyler, of 98, High Street, Aston, Birmingham, :lfi]l
ward a price list on application.

Cost of Materials and Tools for Camera, —

- Mmaking tools. The following list wi

[ S. g list will be found

Sufficient : Tenon saw, planes, chisels, screwdrivers,
ammer, square, gimlet, and compasses, It

uﬂggf the tools, but the manner in which they are
A fit-out of cabinet-maker's tools varies

= s

a8 workman gains in experience, he not

E » but frequently designs special ones for the
Job he has 11_1qha.nd. It is bad policy to purchase
18W low- r::li:ieﬂd tgnl._ Gnng glacngd-hand ones,
_ cretion, 1s probably the least expen-
??WE-F of gettin u.n’nut,ﬂt. Cheap or low-priced

| iﬂ are generally deficient in temper, and are

ther a bad investment,

My

The wood can be

: '#! ned of most timber merchants, and the metal

from Mr, Tyler, 38, High Street, Aston,
photographic

ili:g'hnm. Other dealers in
nft&n also supply fittings. Obtain price list.
208t o cumplebad! articles probably two or three
) one from the regular makers eight or

Engine with Oscillating Cylinder Callipers.
—I1 think, if you wish to make an engine with
oscillating cylinder, and do not know how to arrange
the steam PIISEEI.]'.:EE. you should zet a book which
treats on the subject, and so obtain more informa-
tion than can well be given in “Shop"” in answer
to a query. You might get Powell's book from
your nearest bookseller, or you might send
Is. to T, K. Hallewell, 50, Hanover Street, Dant-
zic Street, Manchester, and ask him to send
his working drawing of oscillating engine. If you
like it, you can afterwards get a set of castings for
6s. Itis almost a pity to make a 1 in. eylinder
without a slide valve, and I am afraid a slight
sketch such as you ask for might not enlighten you
much. The usual plan followed in small model
oscillating engines isshown at Figs, 1 and 2. Fig. 1
rcvrﬁsnnts the flange on the side of a double-acting
cylinder; the face, A, is got up perfectly flat and

port holes,
to top and Loitom of the

parallel with the bore in the eylinder:
a and b, arc drilled leading

Tig. 2.

i

i
7 )

Engine with Oscillating Cylinder Callipers.

cylinder ; also central hole, g, to fit the point, &, on
which eylinder rocks, and which is eertain to wear
the hole larger and work loose. Now, if the face,
A, be brought round and laid on face, B, the ports,
a, b, will come exactly between ¢, d, and e, f, the
cylinder being upright; thisis the dead point when
no steam passes. Ifj be the steam entrance and k&
the exhaust, then ¢ and e will be steam ports and
d and f exhaust; therefore, if the top of the
cylinder swings to the left port, @ will come over ¢
and send steam to the top of the eylinder, whilst
port b would come over f and allow the bottom of
cylinder to exhaust. mm and n are holes drilled
down to meet the four portways, and are plugged
at the top. I would not trust to the point & to sup-
Enrt the eylinder, unless it were but rin. diameter,
ut would sink the surface, B, about ! in., and turn
the edge of the tlange, A, to fit into the rccess, as
shown in the sectional plan, Fig. 3.—F. A, M,

Camera Bellows and Lens.—J. S. (Dudley)
had better write for a price list to Mr., Tvyler, 58,
High Street, Aston, Birmingham., There is no lens
specified. If J. S, would practise folding with a
piece of paper, he would find bellows making very
easy as soon as the knack was acquired.

Proportions of Quarter Plate and Whole
Plate Camera.—G. S.—If . S. will carefully read
the article in question, he will see that * principal
nmeasurements” are mentioned, which is intended
to mean that the frame of the body, the focussing
screen, and dark slide must be made to work 4} by
3} plates, which is a fourth of the whole plate. The
substance of the material may be to the taste of the
maker. Itis of very little consequence, so long as
the inside measurements are right. Old-fashioned
cameras uscd to be much larger and heavier than
modern ones. It goes without saying that a small
instrument does not require the same amount of
strength as a large one. A clever workman will
simplify whenever he can do so without interfering
i.;*ith tlée working capabilities—in fact, brains must

e used.

Simple Lathe.—WELL-WISHER.—AS you think

ou conld make the lathe described in No. 17 by me,
would strongly advise you to do so, especi as
you mean to learn the art of turning upon it. The

simpler lathé to which I there referred is that known
as a pole lathe, which is a sort justly guing to the
background. I trustin Part 3 of the series * Lathes
for Everybody ” to describe a unique lathe, which
ought to be a great convenience to those amateurs
whose space is very limited. I am glad to hear of
fﬂur hopes. It brings so strongly to my mind what

felt when I began mechanics. I will be most
happy to give you the right hand of fellowship in
everything, and trust you will turn out, like me, a
SELF-HELPER.

Ba.n%u Making.—DARKIE.—In reply to your re-
quest for an article on banjo making, I am quite

willing to do my best to oblige you in that direction,
provided the IEditor is agreeable, and can find
room for it.—J. G. W.—[The lditor is agreeable,
and will make room for it.—EDp.]

Second-hand Headstocks, ete. — F. . N.
(Malvern Wells).—You ean manage in either of
two ways: by applying to second-hand dealers in
machinery, or by advertisement. If you have
Elent}- of time, go to the dealers in Worcester, or,

etter still, Birmingham, and suit yourself. If not,
try an advertisement in the Krchange and Mart.
The difficulty here is that the reply may come from
80 far off that you cannot go to see before you buy :
but this is partly overcome by the system of de-
posit, whereby the price is sent to the manager of
the paper, and held by him till the buyer is salis-
fied, or has returned the goods as unsuitable. when
the money is forwarded or returned accordingly.
You can easily find out second-hand dealers by
inquiry at different hardware shops.—F. A. M.

Moulding Papier-Mache.—C. II. C. (Hornsey).
—The method of forming papier-maché ornaments
from pulp with which we are familiar is by using
iron moulds, and subjecting the material to con-
siderable pressure. IProbably C. H. C. micrht do
well to place himself in communication with the
Papier- Maché¢ Company, London, whose work
lies in this direction, and ascertain the process
employed by them. We have not their full address
to hand, but a Directory will supply it.—S, W.

Cutting Paper Tubes for Boxes. — I{row
(Glasgow) has doubtless discovered cre this that
his query has been answered. We would remind
him that some time must necessarily intervene
between the receipt of a question and the appear-
ance of its answer in **Shop.”"—S. W.

Black Japan Varnish.— Parier-Micng. —
Some preparation of Brunswick black has probably
been palmed on F. M. instead of the proper article.
“Japan” is a word often used by manufacturers Lo
convey the idea of blackness and brillianey, as in

‘Japan blacking.” Heshould apply to 8. Thornley,
6, Snow Hill, Birmingham, stating the purpose for
which the * black jupan™ is required, and he will
get the proper thing.—S. W.

Battery for Electrie Light,—H. A. T. (Ber-
mondsey).—Your butterf' 15 a single fluid chromic
acid battery. Charge the cells with a liqguid com-
posed of 1 Ib. of chromic acid and 2 oz. of chlorate
of potash dissolved in 1 quart of warm water : then
add to it 7 oz. of sulphuric acid. Allow this to get
cool before charging the cell.—G. E. B.

Statical Electric Machine.—\V. M. (Liscard).
—A description of a statical electriec machine would
be far too long to be printed in ** Shop,” and would
be almost useless apart from drawings illustrating
each part., A series of illustrated articles on this
subject will be given in WoRrk at some future time,
but I must ask you to possess your soul in patience
whilst waiting for the good time coming, since our
“Shop” is now very full of work, and WoRrK is in
danger of being filled with “Shop."—G. E, 13.

Electric Belt Links.—TinyMaAN (Flomerton)—
Cut the links out of 24-gauge copper and zine plates,
The zinc lozenges should be plain oval pieces with
a small transverse slit in each end. 'T'he eopper
lozenges should have a small tong or projection at
each end, and these tongs must pass through the
slits in the zinc lozenges, and then bent back to
form a closed hook. The ends of these hooks may
be soft soldered, but I do not think this necessary,
as there will be no strain upon them when sewn
into the flannel. I verily believe you would get as
much benefit from wearing a piece of clock chain,
or a piece of iron chain, inside a flannel belt, as you
will from one of those galvanic chains. You will
ﬁet more benefit from wearing a simple belt of new

annel than all these quack remedies put together.
If you can tell me exactly what you want with
such a belt, and what you hope for from it, I will
give you some valuable advice from my own long
experience. These advertisements are a delusion
and a snare.—G., E. B.

Polishing.— M. J. (Glasgow). — The piece of
work yon name may as well be French polished,
though if you prefer you may either wax or oil

olis The first-named method will give the

ighest gloss, and I shall confine my remarks to it.
The mahogany you are using being old may be
dark enmifh. but if not you can use a little stain.
Oiling will, however, probably be sufficient. Use
raw finseeﬂ oil, and apply it with a rag, rubbing it
well in, and then letting the work stand for a day
or two. Then stop the grain with a mixture of fine
whiting, turpentine, and a little rose pink for
colouring. Rub this well in with a rag, and clean
off the surface before the composition gets hard.
The wood is then ready for the polish. This you
can make yourself, but it can be bought as cheaply.
To use it, get some cotton wool or wadding and
a piece of soft rag. Moisten the wool with the
polish, and wrap it in the rag, taking care that
there is only one fold of this between the wool and
the wood. Avoid creases on the rubber where it
comes in contact with the wood, or you will not

t a good finish., The rubber being ready, touch
the face of it with a very small quan!.il.{ of oil, the
smaller the better, just enough to make it work
smoothly. The wood is then to be gone over with
this rubber till there is a suflicient body of polish
on it. This you can only learn by experience, but
it may be a guide for you to say that the rubbing
is continued till the wood has a polish on it, but
only a emeary-looking one. After you have gota
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body on, let the job stand over, and if the polish | detailed explanation as to the why and the where- Trade Notes and Mem il
seems to go or be absorbed after, say, a couple of | fore of the doing to all who ask it is neither neces- : oranda,

days, repeat the bodxing process.  ‘I'he smears are
removed, and the final ;mlish is got by "'spiriting
ofl," that is, using a similar rubber to that already
deseribed, but without any of the oil and French
wlish, for which methylated spirit is substituted.
n doing this vou will hiave to be very careful not
to “spirit o’ the body you have previously laid.
Continue rubbing till you have suflicient gloss.
Suchin brief is the proeess which will be deseribed
nt length in a series of exhaustive papers on polish-
ing of various kinds as soon as practicable.  You
will find that the rubber cannot he etleetively used
on carved parts, which yvou had better finish with
spinit varnish. Paint it on with o brush, and be
careful not to lay it on too thickly, or you will get o
coarse etfeet, You are, doubtiess, aware that a
very good appearance may be got by simply polish-
ing the pluin unearved parts, and leaving the
carved work dead by merely oiling it. This is o
dan which, as o matter of taste, 1 should adopt.—
). A

Aquarium Glass.—AqQuarivy (Canning Town)
—Tor the rlass for an aquarium 16 by 13 by 14 inches,
yon had better use what is known in the trade as
“* 32 oz. sheet.” For cement for the same see reply
to Tyro, page 221.—C. D W,

Fountain Aquarium. — OuvRiERrR (Bdarming-
ham).—The construction of an aguarium with an
automatic fountain combined is quite_within the
reach of any one :-u.ll'-uhlv of doing ordinary sheet
metal work, and a fully-illustrated artiele upon the
subject nppuurml in No., 31 of WoRk, page 45l
=, M. W,

Safety Cages.—Ii. J. J. (Notting Hill Gale).—
There nre several inventions patented and in use to
arrest the fall of eaces in coal and other mines, and
in cases where the rope breaks; also similar ap-
plianeces for securing the safely of passengers in
warchouse lifis. ‘There is o very etlective arrange-
ment of this kind on the Otis lifts in the lcildel
Tower.—F. C.

What to Turn.—Car (Carmarthen).—You have
a Milnes' 5-in. lathe with slide rest and tools for
wood and metal, also o good set of chucks and a
cirenlar saw and table—a very good set of tools let
me say—and vou wish for patterns, ete., of articles
which you can turn. Now with such & good outtit
you can make a great many things in wood and
metal, but as vou are a beginner, begin with wood,
and learn to turn in soft wood and hard, laying
nside the slide rest and metal-turning tools for
awhile. You can hardly do better than begin with
tool handles ; then go on to boxes which have two
parts to fit together, and require to be hollowed
out: flat boxes and taller and deeper matcli-hboxes,
ege-shaped boxes to hold thimbles, ete. ; then make
some wooden candlesticks—small ones for wax
tapers and large, tall ones. All these things are
excellent practice. You might try some lKgyplian
trellis (see No. 7 of Wonrk)—very good practice ; see
also page 281 of No. 18. Holtzaptfel's Vol. IV. is
a most admirable book, and has many excellent
designs.—I0. A, M,

Choice of Lathe.—Mepusa (Leith).—You ask
advice ns to your choice of a lathe for small metal
work, including milling, and you merntion the
Britannin Co.'s No. 14, Barnes' 5} in., and Price’s
Universal, which have all been noticed in W ORK.
Now these are all very good lathes, and it is, of
course, & matter of opinion as to which is best, but
if you want to o milling I must say that I should
in your place goin for Price’s lathe with the vertical
slide. I would have a long leading serew, a clamp
to tix the vertical slide at any height, a bored
mandrel, and would ask them to increase the
length of the front slide to give more bearing
surface.—F. A, M.

Small DMotor for Lathe and Sewing
Machine.—J. 13. (Keighley).—An electric motor
will do what you wuant if you have the supply
of electricity; if not, you would want a battery,
which is far too costly to supply with zine and acid
to answer your purpose. 1f you can get water
from the town main at 9d. per 1,000 gallons, and at
100 1b, pressure per square inch, you might use a
“ Thirlmere” wheel water motor, which is very
cheap, and far the most convenient thing to have,
but the water will cost a shilling or two per day.
You might have o one-man gas encine, sometimes
to be got sccond-hand for £10, but don't have it in a
living room, as it thumps and smells. The gas for
this costs a mere trifle.—F, A. M.

“Royal Mail” Cart.—PAReNT (Amen Corner,
London).— A paper on how to construct one of
Ehusu popular carts for children is givenin No. 30.—
LD,

Watch and Clock Making.—GovaN.—These
]'m ers were commeneed in No. 20 of WoRK, pub-
ished Augzust 3rd last,

Smithing.—I am in receipt of your letter with
reference to smithing, and am pleased to find that
the {::un-r:«! thereon give yon satisfuction. They
will be resumed in o very short time, and will in-
clude every branch of the trade.

Verge Watch.—\W, B. (Z'¥pton).—The paper on
this subject will have et your eye long before it
can light on this reply to your remarks on this
#ubject. It by no means follows that because the
first of a series of papers is commenced in any
particular nnmber that the second will of necessity
nppear in the number imnediately following.
Hest pssured that there are always good reasons
tur doing oll that is done in this way, bub to give

sury nor cxpedient,

Bookbinding., — BooRBINDER. — The papers on
bookbinding will be commenced very shortly, but I
cannot name any precise time. It will not, how-
ever, be long now before a beginning is made.
am obliged to {nu for your good wishes and good
opinion of the Magazine as it is,

Modelling in Wax.—\Wax.—It will not be
possible to give, at all events at present, any de-
scription of the methods of preparing anatomical
subjeets and faesimiles of natural objects in wax.
:Hl'lmugh it 13 sought to do as muchas is practicable
in WoRRg, still it is beyond my powers to take np
cvery point in the great circle of the sciences as
they at present exist.

American Organ.—\Wax.—Instructions in build-
ing organs of this class will be given as soon as
opportunity offers, but to go through every instru-
ment of the kind from the barrel organ of the
streets to church organs, and **also the kind to be
seen at shows known as military organs,” is utterly
beyond my power and the {mrnnsu of Work. The
use of technieal terms in WoRrK cannot be given
up. Ask the meaning of any term that you do not
understand.

Wood Screw Cutting Tool.—J. IH. E. (Shep;

" herd's IBush).—It has been already stated in ** Shop !

Lhat the London agents for the sale of the specialities
ol Messrs, Pengeot Friéres are Messrs, Alexander
von Glehn & Co., 7, Idol Lane, London, E.C., but
this, doubtless, has escaped your notice.

Index to Weekly Numbers of WoRE.—
N. W. U, (Manchester).—The addition of an index
to the contents of each weekly number of WORK is
under consideration, but no change in the present
form can well be made until the commencement of
Vol. II., when, in all probability, many improve-
ments will be etfected, A, E. W. and MARKET
WewsnroN are referred to the above reply as an
answer to their letters on this subject,

Index to WoRK.—ALARUM.—AN index will be
prepared for each volume of Wonk. Iam glad to
find that you are among the many who have de-
rived benefit from the Magazine.

III.—QUESTIONS SUBMITTED TO CORRESPONDENTS.

Battlesden Cart.—R. DB. (Fife) writes: —
“Would HomeEsrus (L'enterden) give instructions
T{;::r)%nul;ing wheels for Battlesden cart (see page
524)1"

Carving Woods and FPatterns.—J. ). (Breom-
hill) writes:—* Where can ditlerent woods for
earving be obtained? Also is there any one who
enlarees designs according to patterns that may be
sent, and from whom models may be hired at a
charge per month?*”

Terra - Cotta, Monumental, and Portrait
Painting. — PiX1E (Aberdeen) writes:—" Would
vou kindly allow mea small space in *Shop’ of
WoRrk to ask if any of the readers or your statf
would kindly oblize me with an idea of how todo
any of the below-named subjects:—1. A practical
treatise on the manufacture of bricks, tiles, and
terra cotta? [ We eannot teach you how to write a
popular treatisc.—ED.] 2. How to hang the drapery
on an urn for monumental stone-cutting, with a few
sketches of thesnme? 3. How a portrait is painted ?
And {or certain it would do good to more than me.”

IV.—QUESTIONS ANSWERED BY CORRESPONDENTS.

Pill Making.—PITARMACIST (Kingstown) writes
in reply to J. C. (Carlisle) (see No. 31 of WORK,
age 404) :—*If J. C. (Carlisle) were to apply to
lessrs. Maw, Son, & Thompson, 11, Aldersgate
Street, London, they would gladly submit prices,
and supply any article or machine used 1n pill
making. There are various forms of pill-making
machines in the market, and I feel certain that 1
J. C. were to call upon any of the chemists in or
around Carlisle during their quietest Lime they
would willingly let him see the various forms of
pill tiles, rollers, coaters, silverers, ete. Ile would
then be in a position to describe the kind he would
require. Anordinary mahogany frame pill machine
to roll and cut 24 pills at a time would cost from
about £1 to £1, according to fittings. A Pindar's
rotary pill machine would cost from 12 to 30 guineas,
according to requirements. Graduated pill tiles
may be had from 6d. upwards. When only a small
quantity of pills have to be made, the simplest
method is to weigh out a given quantity of the pill
mass, and roll this with the blade of a knife upon a
picee of glass or graduated tile to about the thick-
ness of an ordinary writing pencil and divide into
equal portions, and roll each between the thumb
and forefinger until quite round and smooth. A
little practice in this will soon make perfect. Except
for very large quantitics an uEdmnry mahogany-
frame pill machine is suflicient. .

Ink for Posters.—H. P. (Plaistow) writes in
reply to A. J. (Itkeston) (see page 494) :—** You should
et your stationer to order a sixpenny or shilling
bottle of Mordan's waterproof 1,1.|I:ket‘. ink, F. Mor-
dan, 326, City Itoad, London, E.C. . Mg

Lacquer for Iron and Steel—I. G. (B:r:-;tpfg-
ham) writes in ruﬂr to STEEL (sce page 526):—
“''ubbs &Wilkins, Hockley, Birmingham, make the
above, all colours.” =

Working Drawing of Tramcecar.—I'. U. (LCY:
fonstone) 1ﬁritea in reply to J. W. F. (Lancaster)
(sce page 526) :—" I can supply you with o drawing
of o tramear as made by the best firm in London.
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Five thousand plumhers are now en k2 v
register of the Plumbers’ Company., rolled on h -

THE average number of men employed o
on the ¥orth Bridge during the t:rﬂ]:a mﬁ of
the busiest time was 2,203 Only one fatal nt -
and this we are informed was due to the workman'a
own want of caution, has oeccurred during i
quarter. FOAE

Tug dircctors of the Forth Bridge Railway
Company recently visited the bridge by the .
of a gangway over the gap at the north girder.
and walked on the bridge from the south to
the north shore of the Forth. The first to cross
were Mr, Thomson, chairman of the Forth B
Company and the Midland Company, and ;
Tavlor, dnugihter of General Taylor. They wers
followed by lLord Colville, chairman of the Great
Northern Railway, and Mr. Dent, the chairman
the North-Kastern Company. The party ret
to Queensferry by steam barge,

_ACCORDING to a recent publication of the Statis.
tical Bureau at Berlin, four-fifths of the steam
machinery in the world has been constructed
within the last twenty-five vears. France has
10,500 stationary boilers, 7,000 locomntiv and
1,700 =hip boilers ; Austro-Hungary, 12,000 sta

boilers and 2400 locomotives, In the Uni
States, the steam machinery, exclusive of loco-
motives, has 7,500,000 horse-power; in Germany,
4,500,000 horse-power; in France, 3,000,000 horse-

power, and in Austro-Hungary, 1,500,000 horse-
puwf:lr. T'here are some 105,000 locomotives in the
world.

Tk London correspondent of the Manchester
Guardian says a movement is on foot to establish
a house-to-house heating supply, similar to that of
gas and water. The system consists in the con-
stant circulation of water at a high temperature
and pressure (viz., at 400 degrees Fahrenheit and
250 1bs. on the square inch) from the batteries of
boilers at a central station through the supply
mains, and back to the boilers by return mains, the
circulation being maintained by means of pumps.
The loss of heat by radiation has been redunced
to o minimum by covering the mains with a non-
conducting material. Service boxes suflicient to
heat three houses would be placed under the fool-

aths, From these boxes the house supply would

e taken by means of copper pipes. At the end of
the copper cEli]:u':t, and inside the house, is fixed a

a

vessel calle “‘converter,” which permits the
water to resolve itself into steam, the pressure
of which is controlled by a reducing valve fixed on

the copper pipe before it enters the *‘ converter.”
From this *'converter” the house service W

be taken.
e ————
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ted Saws.—Panel, 3s. 9d.; ) 485 IAE
ﬁpﬁi:r:dﬁn.ﬁxchanged if faulty. Post free, 6d. e o
Howpay, Chatham.
Special Quality
uare im(?h ].E’anet, 6s. ; .
OBDAY atham. X ‘
0dd Jobs Tool.—Comprising Try, Tee,
Square, Marking, Mortise, and Dep {2
Level, and Plumb, Compass, &c. 3%
Chatham, A% o
-ﬂrﬂl P Hﬂl 254 i r
oy By B 8. DEWSNAP, 65 et
il R
Lane, Glossop. L
Model Engine Castings, k-
logue 4d. g5 1llustrations. Scre
stamp.— BUTLER BRos., Ben _
London. -
W A 1 NEE 21
Beit's Patent Enamelled and X
Prnnf&drarﬂs_ingrgmmtmnﬂﬁ 8 O M
in all Colours and Sizes.— A0 Sireet, Wi
17, Arthur Street, New Oxford. M y LR
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A WONDERFUL

BEE

MEDICINE.

FOR FEMALES THESE PILLS ARE

have done it In countless cases.
try one Box of these I'ills,

Worth a Guinea a Box.

Are universally admitted to be worth a Guinea a Box for Blious and
Nervous Disorders,
Headache, Giddiness, Fulness and Swelling after Meals, Dizziness and
Drowsiness, Cold Chills, Flushings of Heat, Loss of Appetite, Short-
ness of Breath, Costiveness, Scurvy and Blotches on the Skin, Disturbed
Sleep, and all Nervous and Trembling Sensations, &c. &c.
dose will give relief in twenty minutes,

siich as Wind and Pain in the Stomach, Sick

The first
This is no fiction, for they
LEvery sufferer is earnestly invited to
and they will be acknowledged to be

“A priceless boon, a treasure more than wealth; the banisher of pain, the key to health.”

These are FACTS testified continually by members of all classes of society, and one of the best guarantees to the nervous and debilitated is,

BEECHAM’S PILLS have the Largest Sale of any Patent Medicine

Prepared only by the Proprietor, T. BEECHAM,

been classed by them A 1.
Exhibitions.

No Food in the market can show such a vast collection of dond-/fide testimonials, and
many of these allude in an emotional vet sincere manner to the fact that "MELLIH S5

FOOD has saved Baby from Death.”

USED IN ALL CHILDREN'S HOSPITALS.
Prospectus, Pamplilet and Sample, post frce on application to the Tnventor

and MHManufacturer,

G. MELLIN, Marlborough Works, Stafford St., Peckham, London, S.E.

GLUE.
WATERPROOF /

LIQUID!

H, A, HOBDAY,

TOOL

NO BOILING. A
v ive RELDY MERCHANT,
Ironmongers, &c., 6d. & 1/- Chatham.

Tins ; by post, 8d. & 1/4.

NEW GLUE COMPANY, | Price List FREE by
Shipley, Yorks. Post. [2 R

TO INVENTORS.

Il you have an idea for an invention PATENT it for a trifling cost.
Farticulars and Pamphlet free.

RAYNOR & CASSELL, Patent Agents.
37, CHANCERY LANE, LONDON, E.C,

HENRY EBBAGE,

344, CALEDONIAN ROAD, LGNDGN.

IIIEREEEGFEE for Analysts, Brewers, and Students.
MICRO-0OBJECTS of every description. Slides 3 X 1.
Entertaining Slides for evening exhibition, ss. dozen,

MICRO-POLARISCOPES, and all accessories,
MOUNTING APPARATUS, and all requisites,

Catalogue free. Please mention this paper. (1S

ALL ABOUT STRONG MEN.
Price 1s.; post free, Is. 3d.

WONDERS

Bodily Strenoth and Skill

ILLUSTRATED THROUGHOUT.

A Uniform with the above :—

- Wonders of Animal Instinct.
ﬂ,. - Wonderful Balloon Ascents.
% Wunderful Hscapes.

. Wonderful Adventures.

St. Helens,
Dealers everywhere.

MEI.LIN’S FOOD

For Infants and Invalids.

NOT FARINACEOUS. Rich in Flesh, Nerve, Brain,
and Bone Formers.

; IT is a fact that farinaceous foods cannot be digested by Infants. This is 181

the nnl:.r food in which the starch has been wholly changed into

.nluhlli uuhstnnues which can at once be converted in the body into living

h].uuﬂ.. This remarkable result is attained outside the bedy, by imitating exactly, in
ocess of manufacture, the natural conditions of healthy and perfect direstion.

%ELLIH'S FOOD has been examined physiologically by the high st Medical

Authorities, and tested chemically by the most distinguished Analysts, and has always

It has gained many awards of the h1gl1e5t merit at Public

wn the World.

Lancashire, in Boxes 1s. 1ld. and 2s.

: od. each.
N.B.—Full Directions are given with each Box,

Sold by all Druggists and Patent Aedicine

or

GRrAVERS, 3s. doz,

1,

London Agents:

DESIGNS,

TEL. ADDRESS @

APPLICANT,

London.

LOCKWOOD'S HANDYBOOKS FOR HANDIGRAFTS.

NEW VOLUME, This day, crown Evo, 25, cloth (past [ree).

~ - 3 1 r

HE CLOCK JOBBER'S HANDY-

BOOK ; A Practical Manual on Cleaning, Repainng, and

Adjusting. lm'!n: cingr minrmation on the Tools, 1‘*1 I.ll.l'lﬂ‘- Apph-

ances, and Processes employed in Clockwork., Dy P N.HASLUCK,
With upwards of 1o Lilustrati: ns,

.Y Now ready, by the same Auillior,

THE MUT}I"L ENGINEER'S HANDYBOOK, 2s.
THE MECHANICS WORKSHOP HANDYBOOK, 2s.
THE PATTERN MAKER'S HANDYBOOK, 2s.
THE WATCH JODBBER'S HANDYBOOK, 2s.

THE WOOD TURNE®'S HANDYBOOK, 2s.

THE METAL TURNER'S HANDYDBOOK, =s.

Loandon: CROSKEY LOCKWOOD & SON, = E.C.

, Stationers’ Hallct.,

ESTABLISHED 1861.
IR EBECE EAITNIL,

Southampton Buildings, Chancery Lane, London.

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

TWO per CENT. INTEREST on CURRENT
ACCOUNTS calculated on the minimum monthly balances,
when not drawn below £i1co.

STOCKS, SHARES, and ANNUITIES Purchased
and Sold,

JOW TO PURCHASE A HOUSE FOR TWO
GUINEAS PER MONTH or A PLOT OF LLAND TFOR
FIVE SHILLINGS PLIKC MONTIH, with immediate pos-

session.  Apple at the Wilice oi the BIRKBECK IFREEHOLD LAND
SOCIETY, as above,

The DIRKBECK ALMANACK, with full particulars, post free

on application. FIRANCIS RAYENSCROFT, Manager.

Cassell’s Technical Manuals.

Hinstrated thronckont with DRANWINGS and HORKING
DGR AMS, bonened an clotht.

M'I'I.Héll'.!]HI‘-CH.-\EIL'S. By Sir R. 5, BALL,

oth, 2s.

RRICKLAYERS, DRAWING TFOR. ss.

BUILLDING CUONSTRUCTION. =s.

CABINET MAKLRS, DRAWING FOR. s3s

CARPENTERS ASND JUINERS, DRAWING FOR. ss. 6d.

GOTHIC STONEWORK. 3s.

HANDRAILING AND STAIRCASING. 3s. 6d.

LINEAR DRAWING AND PRACTICAL GEOMETRY. =s

LINEAR DRAWING AND PROJECTION. The Two Vaols, in
One, 35 601,

MACHINISTS AND ENGINEERS, DRAWING FOR,

METAL-PLATE WORKERS, DRAWING FOR., 35

MODEL. DRAWIN .. 35

ORTHOGRAPHICAT. AND ISOMETRICAL PROJECTION. =z=.

PRACTICAL PrRSPICTIVE, g3s,

STONEMASONS, DNRAWING FOR. Cloth s3s,

SYSTEMATIC DRAWING AND SHADING. 2s.

CassrLL & Comrany, LiMiTED, Ludgate Hill, London.

LL.D., F.R.S.

4s. 6d,

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

CorrEr PLATES from 1d. per aqmn: mc:h
* GRAVFR HaxvLEs, 35, Ed

Prain FLAT, OR Rouxnp GrRAVERS, Set of 10, 25. -
MELZOTINT SCRAVERS, 75.
Handle, 2s. and 3s5. each, and all kinds of T'ools and Materials.

JOHN SELLERS & SONS,
ARUNDEL STREET, SHEFFIELD.
%. DONNISON & SOV,

ENGRAVERS' AND ETCHERS' PLATES, TooLs, AND MATERIALS

DEST M. ITPRL-!]'J ¥ | ‘\"'H 'IFGRH.EII'.[W&IIIT’

STEEL Pl ATES from 1d. per square inch 3
doz. ; THREADED GRAVERS, 18, cach ;
ETCHING PoisTs, 15 and 2s. u;luh;
THREE BSQUARE SCRAPERS OR DURNISHERS, in
Lists Free,

daz. .

20, Woermawood Strect, City.

PATE RN TS,

AND TRADE MARKS.

BERNHARD DUKES,

226, High Iiolhorn, London, 1.C.,

ATTENDS TO ALL BUSINESS RELATING TO

PATENTS, DESIGNS, and TRADE MARKS.

ATTENDANCE IN THE DProvixces,

Please mention this Paper when applying.

SOME OF
Cassell & Company’s
Magazines.

The Q UIVEP. For SUNDAY
and GENERAT, READING. Zn-
larged Series. 80 pages. MoxthLy, 6d.

Y“Tur Qtrwﬂﬂ 15 best of all the Magazines devoted to
Sum ay Reading."—Saturday Review.

"Tue QuivER appears in a new and enlarged form,
greatly improved as to paper and type, and ofiers in I_':rﬁ’i,u::'
buil: the attractions for which it has long been noted.”—
Guardian,

Cassell's Family Magazine.

MonNnTHLY, 7d.

*o* The December Part, mow ready, forms the
Iirst Part of a New Volume,

““The stories in CasseLL's FaAMiLY MAGAzINE are good,,
the pictures are clever, the selectionof subjects is strikingly
varied ; it contains a variety of useful information, and
alto: *.11]1+.r a glance through the pages shows that ﬂmlr con-
tents are unusually attractive,”"—he Times.

The Magazine of Art.

MonNTHLY, IsS.

““ The exquisite beauty of the engravings in Tie Maca-
ZINE oF ART and the excellence of the letterpress should
carry the magazine into every home where Art is appre-
ciated." —Standard,

Cassell's Saturday Journal.

WEEkLY, Id.

® * Each Number now contains 24 pages,
fllustrated. Also MONTHLY, 6d.

“* Considering quality and quantity, the best and cheap-
est pennyworth of popular literature ever produced,”— ke
Lames.

CasseLL & Comrany, LimiTED, Ludrate Hill, London,
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J. H. SKINNER & CO., EAST DEREHAM, NORFOLK.

Manufacturers and Importers of Photographic Apparatus and Fretwork Materials,

J. H. 5. & CO, have now a larpe Factory with accommodation for up-
wards of 100 workmen, which 1s used exclusively for the manutacture of
Fhotographic Apparatus ol every descrnipuion, from the cheapest to the
most cxpensive,

T he process is simplicity itself. TFull Instructions supplied with each set.

3/6 The Eclipse Camera Set. 3/6

Complete, consisting of a Polished Mahogany Sliding Bellows, '{-plate
Camera to photograph fullsize carte-te-visites, with Focussing Screen,
Dark Slide, Brass-mounted Lens, Brass Fittngs, Developunge and Fixing
Solutions, Packet of DT Plates, and full Instructions, enabling any ama-
teur to take a good I'hotograph, Price 3s. 6d., or sccurely packed by
FParcel Post, 48.

7/6 Complete Photographic Outfit. 7/6

Comprising ECLIPSE CAMERA SET, as above; also PHOTO.
GRAPTHIC PRINTING APPARATUS, consisting of Hardwood Printing
Frame, with Brass Spring Dack, Sensitised Albumimsed Paper, [_:r.],.Ll
Tomnz Solution, Fixing Soluticn, Glass Rods, Cards for Mounting, with
complete Ins'ructions. Also Hardwoeod Folding T ripad Stand and Focus-
sing Cloth, I'rice 7s, 6d. Securely packed, post free, 8. 8d. I packed
ull';u.-rl.ll:-lc wood case, with hinged lid and leather strap, as i illustratuon,
gl CXEra,

Every Sct is careflully examined before bemg sent out, and

Timber Yards, Sawing and Planing Milla covering about
Two Aeres near Railway Station,

. H. 5. & CO. keep regularly in stock about 120,000
FEET OF PRET 00D, salid and 3-ply, vencers, - cupse Design, No. 102.

., besides a wvery large quantity ol Logs, Flanks, and
Boards, Carving and Torning Woad, &c., and 200,000
FULL-SIZE DESIGNS for Fretwork, Wood
Carving, &c¢., besides an immense Stock of | iners’
Tool Chests, Fretwork Qutfits, Drills, Saw Frames, Hand
and Treadle Machines, Saw Blades, &c. &c.

Specialities for 1888 & 1889.—Books of New
Desygns, FRETWORK No. 1, contaiming 12 Large Sheets,
price 15. No. 2, contaumng 20 Sheets of larger and more
claborate I"atterns, 2s. 6d. Book of Wood Carving 1lesigns,
contauimng 14 Patterns, price 15, ; theseare all New Patterns,
not sold i any other torm, and would, if sold separately,
cost three or four times the amount charged. Fretworker's
Handbonk and Workshop Guide, price 15, New Designs,
All Patterns greatly reduced i price.

Complete Froetwork Outfit, comprising 12-inch

puarantced to be in working order.

NORFOLEK.

Samples may be seen.
== —

TOOLS.

BUY from the MAKERS, the Oldest Established and
the Best House in London. Stock kept for Carpenters,

Wood Carvers, Turners, Fretworkers, Amateurs, and
Mechanics.

WRITE FOR PRICES OF WHAT YOU IVANT.
OBSERVE THE FOLLOWING

TOOIL. CA
T

COMBINED

Tool Cahinet &
Work Bench.

Can be supplied in
Dark Walnut
instead of Ash for
o8, extra.

- This Combined Cabinet and Work Bench is made of Polished Ash, with Solid Deech
Top or Bench, 1 in. thick, and is fitted with Iron Parallel Vice, and with Bench Stop
!'-::rﬁi:mmg. It has a h*"{!—‘k board with rack for holding Teols, and 5 Drawers, as shown
in illustration, It is 34in. high x 36 in. wide % 17in. deep from back to front. It is
fitted up with 43 best T'ools, such as we sell to Mechanics, and specially selected for
general work.  All of full size and fully warranted. A List of Contents will be sent on

application.
NOTE THHE ADDRESS—

MOSELEY & SON, 323, Hich Hovsorn, W.C.

WITH TOOLS COMPLETE,
S8 10s.

Or Cabinet fitted with
Vice and Bench Stop,
but without Tools,

B -
el

N.B.—If Apparatus does not give satisfaction,
and is returned uninjured within three days of | price 35 &, carnage paid, 12 feet Assorted Planed Fret-
\\ receipt, we guarantee to refund purchase money.
\ Retler Sets, 108, 6., 215., 425, 1005., and vpwards.
Complete Catulogue of Photoeraphic Apparatus, one

stamp, J, H. BKINNER & CO., EAST DEREHAM,

"-.
=% smzm,  Wholesale Agent for London—]. MOTHERSILL,
; K=" 60, Holloway Road, N., and €, Southampton Row, where

Steel Frame, 48 Saws, Awl, File, 4 Designs (with sullicient
planed Wood, gratis), and 1s. Handbook on Fretwork,

wood, 35, &d.

_ @7 Special Fretwork Design, in commemoration of Her
Majesty's Jubilee, size, 36 i by 26 in,, price 2s. .

Catalogue of Machines, Designs, Wood, Tools, &c., with
several Hundred llustrations, and full Instructions for
Fret-cutting, Polishing, and Varnishing, price 4d., post lree.
Good Fret Saws, 15, 64, per rrioss ¢ hest dittn, 2% Der eross

YWall Bracket
Price Bd

NURSE’'S REGULATOR.

Patent Applied for, No. 5139.

For adjusting the Irons of all English Pattern Bench Planes. Can be
easily fitted to any Smooth, Jack, or Try Plane, without alteration of Irons
already in use. Price 2s. each ; post free, 2s, 3d.

Price Lists free by post on application to Sole Mal:ers,

CHARLES NURSE and CO,,

PILARNE MAKERS AND TOOL. I'IER{JIIANTS,?
182, Walworth Road, London, S.E.

(Established 1841.)
~ el e A

_ Fretwork and Carving.

GOLD MEDALS AWARDED TO OUR CUSTOMERS.

Just out—Lists Nos. 41 and 40 of Latest Designs, with Instructions
for Fret Cutting, free on application ; Complete Catalogue, Nos.
39 and 38, of Designs, Machines, Tools, and Materials, with 1,400
In_ Engravings, od.; Book on Wood-Carving, for the Guidance of
i4 Beginners, with so illustrations, gd. ; Five Sporting Photo-frames,
No. 845, including illustrated one, 3d., free. Please quote num- °
bers of Designs when ordering.

HENRY ZILLES & CO., Publishers of *"The Amateur,”
24 and 26, Wilson Street,” Finsbury, LONDON, E.C.

A Pleasant Surprise is in Store for Zzvery Subscriber to

Manuals of Technology. |

Ldited by Prof, AYRTON, F.IR.8., and
RICHARD WORMELL, D.Sc., M. A,

" LITTLE FOLKS 7 Jor JANUARY (ready| tae pyeme oF TEXTILE FABRICS. By J. J.

Dec. 19, price 6d.). In acknowledgment of the wonderful success this Magazine
has attained, the Publishers have determined to present to cach purchascr of that Part

HumseL, F.C.S., Professor and Director of the Dyein
Department of the Yorkshire Colleze, Leeds., 7
Numerous Diagrams. Third Edinon.  s5s.

a copy of a new work, expressly prepared for the purpose, entitlcd * The ¢ Little | STEEL AND IRON. By WiLuiam Hexgy GRERE

Folks’ Autograph Book.” 7 will therefore be wwell for intending Subscribers to
order “ LITTLE FOLKS ” for JANUARY 72 good timz, so as to prevent disappointment.

woob, F.C.S., M.L.M.E., &c. IWith g7 Diagrams/from
Original Working Drawings, Third Edilion. 5s.
SPINNING WOOLLEN AND WORSTED. By W. S.

Brigut McLareN, M.P., Worsted Spinner. Witk
6g Diagrams. Second Edifion. 4s. 6d.

In the J(&RH&-‘J'?[ Part of * Little Folls’ <will be| curTing TooLs. By Prof. H. R. SyiTH, Professor

commenced a New SEA STORY oy W. CLARK RUSSELL, Author of « The
IWreck of the Grosvenor)” &c., entitled “ MASTER ROCKAFELLAR’'S VOYAGE,” and a
variely of inleresting features, particulars of which will be found in the new Pro-
spectues, to be obtained at all Booksellers', or will be sent post free on application.

of Mechanical Engineering, Sir Joseph Mason's College,
Birmingham. With 14 Folding Plates and 51 Woodcuis:
Second Edition. 35. 6d.

PRACTICAL MECHANICS. By |. PERRY, M. E-.
Professor of Mechanical Engineering, City and Guilds

of London Technical College, Finsbury. With numerous
Illustrations, Third Edition, 3s. 6d,

The most beautiful Gift-book for Children is the * Little Folks® Christmag | PESIGN IN TEXTILE FABRICS. ByT.R.ASHEN:

Volume, price 3s. 8d., containing 432 quarto pages full of interesting Stories, Games,

anc Entertaining Papers, with Illustrations on nearly every page.

CASSELL & COMPANY, LiMrtep, Ludeate Hill, London.

ﬂ T . —

nursT, Head Master, Textile Department, Bradford
‘T'echnical College. MW ith ro Colonred Plates and 106
Dicgrams, Third Edition. 4s. 6d.

WATCH AND CLOCK MAEKING. By D. GLASGOW,
Vice-President, British Horological Institute. 4s. 6d-" |

| CasseLL & Company, LisiTeD, Ludgnte Hill, London. :
ﬁ !

—— . i —
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