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ig. 2.—Camera open for Exposure.
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Fig. 4 —Inner Case with Side removed.

A HOME-MADE HAND CAMERA.

BY FRANK 8. MORTON, PORTLAND, MAINE,
UIEI-A.-!

L

Every amateur photographer who possesses
only an ordinary tripod camera has occasion
arse many times where a hand camera
would be a great convenience. Some ama-
- teurs possess both, but many are not suffi-
~ ciently rich in this world’s goods to own
- Tnore than one.
was in the very %oaltmn above named,
88 far as possessing but one camera, until
€ idea struck me to make a hand camera
mFBulf using the lens of my tripod camera
to ﬁ is may not seem at first thought
a very difficult underta.kmg but my
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Fig. 1.—Camera ready for Carrying.
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tripod camera was a 5in. X8 in., with a lens
of 8in. focus. A box to contain such a
camera would be large and clumsy ; and,
besides, a 4 in. X 5in. size is sufficiently large
for the most uses a hand camera is put to.
To make a smaller bellows and camera, and
enclose it in a box, was my first thuught
but the same dlfﬁeuity as regards the leng th
of the box still presented itself. To ma,ke
a box long enough to allow the bellows to
be extended 8in., and then have room for
all the other par ts would make an awkward
affair, and such an arrangement would be
demdedly hard to manage in making ex-
sures The notion presented itself that 1
ight make use of the old-fashioned idea of
sliding box camera, and by combining that
1dea with others of later origin, I might get
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Fig. 8.—Front End of Gamerm

This I did, and met with
the best success. My camera as finished
was 12 in. in length, 71 in. w ide, and
61 in. deep. Extended for exposure, 1t was
three or four inches longer, according to the
distance-off of the object to be pimtc::-rrmphed
Finished in oak anddmlhhed it has a very
neat appearance, and there are no working

arts on the outside—the only parts visible
Eﬂing the screw for setting the shutter and
the one for releasing the same, both being
even with the surface. The only openings
visible are the two slots these screws work
in, and the holes for finder apd lens. Thear-
rangement is so simple, and the working of it
so easy, that I will now proceed to describe
it for the benefit of readers of WoRK.

The camera consists of {two wood cases

what I wanted.
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sliding into each other, and connected
with each other by a bellows, as an
extra precaution against the entrance of
light. Fig. 1 shows the camera shut for
carrying, and Fig. 2 shows it opened for
exposure ; Fig. 3 shows it with the sliding-
top cover removed, and explains the method
used in holding the plate-holder in place ;
Fig. 4 shows the inner case with the cover-
ing case and sliding-side removed.

(i first made the outer case, which 1s 12 in.
X6} in.X731n., of 1 in. oak, and for extra
strength an additional end piece of  in. pine
was inserted. The top was made to slide in

rooves, so as to be easily opened or remoyed.

t 1s immaterial whether the top or side is
made to open, the style of plate-holder used
governing this. In the end a small door
was cut, and the piece taken out and hung
on with a couple of brass hinges (Fig. 5).
Next the inner case was made. This was
made of wood of the same kind and thick-
ness as the outer case, but with a double
end—one set in §ths of an inch from the end,
and the other screwed on over the end,
leaving a recess #ths of an inch deep be-
tween them. Fig. 4 shows how this was
arranged. In this recess the instantaneous
shutter was placed. In the inner case the
side was made to slide, as the top in the
outer case ; and the whole was made to fit
closely, but not too tightly, inside the larger
case. The length of the inner case was 81n.

Next the bellows was made. It was made

over a box 4in.X51n. square, the inner
covering being of ordinary dark cloth and
the outer of black rubber cloth, such as is
easlly obtained of any dealer in rubber
goods. Between these, pieces of cardboard
with bevelled ends were placed ; and when
dry, the whole was fﬂldE(P tﬂgatiler to form
the bellows. As the bellows is entirely
out of sight in the camera, no special care
need be taken with it other than to make
it light-tight. Two frames of % in. stuff
were made to fit into the ends of the bellows,
and were fastened there by rows of tacks. A
piece of 11in. wood was next cut the exactsize
of the inside of the inner case,and a 2 in. cir-
cular hole cut through the centre. To this,
one end of the bellows was fastened, and to
the other end was attached a piece of % in.
board, cut to fit closely inside t%e outer case,
and having a 4in. X51n. opening cut in it.
The bellows was then put in place as in
Fig. 4, the end having the round hole cut in
1t being pushed forward in the inner case
Just far enough to allow the lensattached to
the lens-board of the tripod camera to be
pushed in front of it on cleats fastened. to it,
the front of the lens-tube coming close up to
the double front of the camera. It was
firmly fastened in place there by screws
from the outside. Tt is, of course, unneces-
aarﬁ to say that all the woodwork should
be blackened carefully on the inside, either
beforeor after it is putin place. Three inches
from the end, iIlEii]E of the outer covering,
small strips of wood were tacked, and bac
of them the end of the bellows having
the 4in.x5in. opening was dropped in
place. Fig. 3 shows how it looked after this
operation. These strips were to hold bel-
lows when inner case was pulled out.

Close against the bellows-board, but not
80 close but what it would slide up and
down, were placed the parts for holding the
plate-holder. This arrangement is very
simple, and consists of a piece of 1 in. wood
11n. wide and 5in. long, and a piece of 2 in.
wood of the same width and length tacked
on 1t at right angles. To the thin piece is
fastened a thin brass spring, which presses
the plate-holder against the bellows-board

for the ground glass.

when it is pushed down in place. This is
fastened to the side of the outer casing, and
pushes the holder firmly in place. Asan extra
grecautinn against the entrance of light, the
ellows-board is covered with thick black
felt. The space back of all this will allow
for two extra plate-holders. For focussing,
a strip of ground glass is dropped down in
slots made in the }in. pieces, or a frame
could be made to slide in place of the plate-
holder. The narrow strip is sufficient, how-
ever, as it will show the foecus, and the
finder will show the proportionate size of the
image. Fig. 3 shows the whole arrange-
ment for holding the slide, and also the slot
If the lens-board of
the tripod camera is too long and large to
slide in on the cleats (as shown in Fig. 4), a
thin piece of soft wood with a hole cut in it
will hold the lens in place all right. The
lens should fit closely up to the front of the
camera. For plate-holders the form used
in the ordinary detective camera is best.
Many of these open the broad way, and will
thus fit in from the top. If these cannot be
obtained, those opening at the end will do :
only the outer case must have the side
made to open, and not the top. Before
making the camera, the dark slide should be
selec as dimensions may have- to be
altered to make it fit. R

The instantaneous shutter was next put
in place. A simple and effective shutter
was made (as shown in Figs. 6 and 7). Fig.
6 shows it open, ready for exposure ; and Fig.
7 after it has been made. A piece of light
thin wood was cut to the shape of A, Fig 6,and
one side stained as near the colourof the out-
side of the camera as possible. A hole was
cut forthe exposure,and the piece was hinged
on to the inner end of the front by a small
screw at B. A notch was cut in its edge
at ¢, and a trigger of brass made to fit into
it and hung in place, with a round-headed
brass machine screw in its end to serve as
a button to release it at . A small block
of vulcanite was screwed on to the shutter
at E, and in this was fastened another screw
for opening the shutter, and also one to
which to fasten a rubber band. The other
end of the band was fastened to a small
screw at . A-stop G, a spring H, to keep
the trigger in place, and a brass guide 1 to
keep the shutter true, cumFleted the arrange-
ment. To set shutter, Eu 11t back by means
of the screw E, until the trigger engages in
the notch c in the edge of the shutter. To
release, press down on the screw D in the end
of the trigger. This releases the shutter,
and the rubber band pulls it quickly across.
The size and strength of the rubber band
determine the speea of the shutter. For
time exposures, work exactly as if setting the
shutter for an instantaneous view, pausing
as long as necessary when the two openings
are opposite cach other.

When all was in place, a hole was cut in
the outer covering of the end for exposure
and slots were made for the setting and
releasing screws. Then after the finder was
in place, it was screwed on by screws put
through three sides. 'The sliding side of the
inner case was made to slide past the inner
end- piece and against the outer. Fig. 8 shows
openings made 1n the front.

The finder was the last thing made. Every
dealer in photographie goods keeps, or ought
to keep, small finder lenses, which can be
procured at a small cost. One of these was
procured, and a small three-sided box made,
the front havinga % in. hole in which the lens
was fitted. A small piece of looking-glass
was arranged at an angle inside the box, and
on top a piece of ground glass was placed. A
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square hole cut in the top of the inner

another in the inside end p; :
to fasten the finder, and apselt:]e&"mh\? .
the front piece, completed the pre ﬁn s
When the finder was put in place ig t]r s
small reversed image of the ulijgct ]EEW
1‘;hntngt_'&phed upon the ground glaggﬁ be
finder i1s so simple in construction t}
1t seems needless, almost, to explain hat
it 1s made ; but the diagram zﬁ: 1*";1{.»{]Iw
will explain how one of this style is put t ’
gether. Asthe square hole where the }.:mu ui
glass 1s seen is likely to be cut either t:;{
]urge, or wrongly shaped to give an e-(aen
1dea of the image on the laree glass péndtt
marks should be made on it to just {nclud
the image. Then snap-shots are syre t:
contain just what you aim at. Fig. 6 shows
the front of the finder at J, an Fig. 4
shows where it [frujects into the camera.
After a good coat of dark filling and
shellac varnish, and a good rubbing and
polishing, the ecamera was complete, and
readﬁ' for work. A trial proved that it was
all that could be wished—the shutter work-
Ing to a charm, and the finder locating the
picture exactly. Incarryingiton the :-strEet, it
attracts much less attention than many of
the regular cameras with their outside brass
work and mysterious openings. Focus was
made on objects of ditferent distances, and
marks made to indicate how far the inner
case should be pulled out for different views.
The door in the end allows of handy focus-
sing, as the case shades the ground glass, and
no cloth is needed. The camera can be
worked as quickly and as easily as any
camera using glass plates. Set the shutter,
pull back the top, and remove the slide from
the plate-holder, and, when a picture is
wanted, slip out the inner case to the right
mark, touch the trigger, slip back the case,
and all 1s done. For an arrangement where
a long focus lens has to be used, it is first-
class and satisfactory.
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MODERN FORGING.

BY J. H.
.o

Drawing Dowx.

BeEFoRE any examples of forging can be
given, it will be necessary to describe the
essential or primary methods by which
forging is accomplished. After describing
in some detail each of these methods, with
the aid of a simple practical illustration, we
shall then be in a position to take up illus-
trations of forged work, more or less elabo-
rate, where each or all of these methods are
employed. : :
Work of unequal sectional area 18 dm:le
either by drawing down, upsetting, or weld-
ing, or by a combination of the three
methods. In a large number of cases, the
choice between these three methods is not
made because one is essentially superior t0
the other regarded simply as a questmndr:;
ultimate results, but _either because un i
given circumstances 1t involves lﬁ-ﬁ:-.-1 ":‘F. m:t :
or economises material, or is the on }t Wi:i!
possible with material that hﬂ[&penbd ﬂn =
in stock, or because there are odds anl eﬂ :
that it is desirable to use up; _Dnl 35”{;
because it is the best method availab Efwthe
the tools and help at the disposal 0 com-
smith. The alternative, therefore, 18 e
monly one of eapediency, and as SU
shall usually have to regard 1t. ¢ polative
It is often, however, a question © ;n e
dimensions. If the a:li.ﬂ"ﬂﬂluzla:JSJEF"';'_r e
enlarged and the reduced part 13 ;'?1} > ould
neither drawing down nor upsetting







284

R LR b i

MoDERN FFORGING.

allowed for drawjng down is not ditlicult for
a practised smith. Few go to any trouble
in calculating in fizures the length reyuired.
Yet in the best and most expensive qual-
ties of iron and steel it is as well to bear 1n
mind a rule of simple proportion. It 1s

To judge of tlw length of iron to be

Fig. 26.—Top Swagz.

—

; Fig. 25.—Bottom Swaga.

AN

Fig. 20.—Square Bar drawn down.

: of the 3in. bar will be taken for reduction

to a 9 in. length of one inch square. If the

' reduced portion is tapered, or of unequal

and varying dimensions, then the mean of
" the various sectional areas must be taken.

Of course, additional allowance must be

made for ragged and perhaps burnt ends,

Forethought is of Nﬁ AN
5 is of as i
in smiths’ work than in wood or meat

metal work. An opportunity missed by not
having the proper tmlahmd'iqtm fenndtc
moment when wanted, by the neglect of

some htt]& pmuﬁun, bj’ u'.‘». 1l ,-: ;
by slow movement, means another heat,
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Fig. 22.—Top
and Bottom
Fuller in
Opposition.
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Fig. 23.—Bar nicked with Top
and Bottom Fullers.
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Fig. 21.—Nioking
with Top Fuller.
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Fig. 28.—Sprinz Swage.
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~evident that the original section of a bar

bears the same proportion to '

; a given re-
duced section that the length of tilﬂ latter
bears to that of the former. Thus if a bar
originally 3in. square has to be reduced to

an inch square for a length of nine inches
then the ength of the 315‘12. bar required for
such reduction will be 3in. x 3in. = 9in.

:1::91n.: 1in.—that is, one inch in length

-,

and a trifle for inaccuracy in cutting
How much must be a matter for judgment.
Generally practice enables a man to judge
pretty accurately about these things.

of1.

. There is a great difference in the time
different smiths will be occupied over a
given piece of work. A smart smith will,
of course, try to do as much work as
possible upon a forging in & single heat.

¥
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While nis iron is in the fire the smart ““E; ke
will go mentally through the sequence &t -
operations, and see that whatever IE- -
quired is at hand, and when the iron 18 B
and mage every w A0 T8 e
or give after trouble in : ﬁ{r :
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Hives AanxD OTHER A PIARIAN A PPLIANCES.

¥ culation and foresight of co
glut an unskilful and slow man wi

uick ma

of a ﬁod and and will pro-
EE; no better, and very likely not so good
In some examples to be given 1
y the number of

will state approxima
heats in which such work ought to be done.

-+

AND OTHER APIARIAN
APPLIANCES.

BY APIS.
-

FounDATION—CURLIN COUTTER— WOIBLET SPUR
EMBEDDER—PARKER'S FouNDATION FIXER—
ABBOTT 8 FOUNDATION FIXER—CLAREE SMOKER.

TuaT which has revolutionised bee keeping

HIVES

uences.
quite
commonly require to take two heats to the

in diameter, and sharpened at the edge—
first with a file, and then the whetstone.
The handle ought to be turned out of
a piece of hard wood, and it should be,
at least, six 1nches long, to keep the fingers
well away from the revolving sharp edge.
The end had better be very round, like
a hemisphere, to fit comfortably into the
hollow of the hand. A cut with a tenon
saw will afford glpaec for the wheel, and a
thin screw or nail passed through serves as
a pivot. By means of this, and a flat board,
the foundation can be cut very rapidly.
~ When wired frames are used, the founda-
tion 1s attached by means of a Woiblet
spur embedder, a diagram of which I give
in Fig. 2. This I made myself from the

picture in Cowan’s book, and it works very

is large enough to fit comfortably inside ™
the frames, about thirteen inches by seven
and three-quarters. Toaffix the foundation,
the sheet 1s laid on the guide; the frame,
which is wired—that is, has five or six
No. 30 tinned wires run from the centre *
of the top bar to that of the bottom bar—
1s laid over the foundation : the embedder .+
is heated in a spirit lamp, the groove placed *
on one of the wires in the frame, and the *
wheel runs along the wire. It melts the =
wax as it passes along, and sinks the wire .
mto 1t. Combs thus treated are very strong. * =
The foundation is sometimes affixed to  «
the sections with a guide somewhat similar -
to that used for the frames. I givea . -
drawing of such a guide in Fig. 4. The
height should be an inch slack, for sections ;

':

™ ? J

! 4
L

.
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,

b

A

e
Fig. 1.—Curlin Punndaﬂon'c‘uttor. Figs. 2, 3.—Wolblet Spur Embedder. Fig. 4. —Guide for fixing Foundations in Sections. Fig. 5.—Parker’s Foundation

Fixer. Fig. 6.—Abbott's Foundation Fixer. Fig. 7.—Clarke Smoker Complete. Fig. 8.—Section of Clarke Smoker. Fig. 9, —Pattern for Funnel ‘-

Fig. 10.—End of Funnel, showing Joint. Fig. 11.—Diaphragm with Tongues. Fig. 12.— Bottom of Funnel ¥
more than anything else, perhaps, is the in- well. The little wheel is half an inch in | two inches wide. It is used by putting the
FE““’““ of foundation. Without it, movable | diameter and an eighth thick; it has a  section over it, the piece of foundation
rame hives would be unknown, and the groove turned out of its edge, as shown | in its place—one edge being against the
?ncmnt_ bee residences would alone, be | in Fig. 3, and 1sattached to a piece of wire | wood of the section—and running a little
ound in our apiaries. F oundation mills an eighth thick, which acts as a handle. | melted wax along the line of contact. I

would be beyond the scope of the present | The wire is turned at right angles to itsclf | often use a large camel-hair pencil to lay =

series of articles, as I imagine ten thousand | for a quarter of an inch at one end, and | the melted wax with, but a smelter, whic .

amateurs would make hives and their be- | the piece thus turned is filed to fit a hole | I will describe later on, is the correct thing. by

longings to the one who would attempt
to make a foundation mill. I will, there-
fore, confine my attention to the cutting
and fixing of the foundation in the frames
and sections,

One of the best means of cutting the
sheets of foundation is the Curlin cutter,
illustrated in Fig. 1. It is very easily made,
and consists of a disc of tin or steel, sharp-
ened at the edge, and able to revolve mn

8 handle. My cutter is of tin, two inches

drilled in the centre of the wheel. The
teeth are filed out with an ordinary saw
file.
wire into a loop to serve as a temporary
handle, intending afterwards to put a
wooden one to it, but I have never done so
since it was made, and, probably, never
wil. In conjunction witlll the spur em-
bedder a guide is mnecessary. This is a
board three-eighths thick, and furnished

| with a couple of cleats at the back. It
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At the opposite end I turned the |

Jy far the quickest plan of attaching .
foundation to sections is by means of the
"arker machine. |

This may vary much in detail, if:the ',,,.-’3
general principle is observed. Itissimply =~ °
a lever with which the wax is pressed han -
into the grain of the wood, and it them
sticks to it something like putty would. = =
Fig. 5 is a drawing of my Parker machine. = °o

It is made of oak, of which it will require
a piece twenty inches by four by one. e
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base is eleven inches long, and simply planed
true, and two heles bored for screws to
fasten it to the bench with, The handle 1s
turned to the shiape shown, the whole,
including the flat part, which is three, being
nine inches long. The lower part of the
front of the handle has a small bevel, and
the upper a good bold one, as shown. The
links which connect the two together are
made of inch hoop iron, the holes being
an inch and an eighth apart. The screws
which fasten the handle and links tegether
are an inch and a half from the front edge
of the handle, and thus an inch intervenes
between the front edge of the handle and
that of the link. When finished, the handle
at its widest part would fit into a section,
and the links would act as an efficient stop
tor ]prﬂvunt its going in farther than one
inch.

To use this machine, the under bevelled
edge of the lever or handle should have
a little honey or butter smeared on it to
prevent it from sticking, The section would
then be slipped under the lever, a piece of
foundation put under lever end for about
an eighth of an inch, the handle raised, and
with a slight drawing motion, a knife edge
will be formed on the edge of the founda-
tion, which should he raised at right angles
to the section, This will fasten 1t ver
firmly if the foundation is not too hard,
which it seldom will be in the summer.

The maker should not be satisfied if his
machine does not work perfectly. It will
usually be the under bevel, 1f anything,
which is wrong., The point should be very
slightly rounded, so as not to nip the
foundation in two, and tho front edge should
press rather more than immediately behind
it. In case the inch and a half sections
are used, a stop would be tacked to the
base a little in advance of the links, so as to
bring the point of the lever to the centre of
the section,

A machine on practically the same prin-
ciple is Abbott’s foundation fixer (I%ig. 8).
In it the foundation is fixed into the fibres of
the section with a little revolving wheel,
a block serving both ns a guide for the
wheel and for the position of the founda-
tion. In my block a couple of pins stickin
out an eighth of an inch underneath r'ntcﬁ
the edge of the scetion, bt Mr. Abbott
uses, [ believe, a couple of shoulders, which
prevent it from entering the section further
than an inch. The handle T used for this
fixer 18 a large bradawl handle, and the
wheel a little cast iron one, which I picked
up among my odds and ends. It is three-
quarters of an inch in diameter, and a
quarter wide, and is aflixed to the handle
with a wood screw passing through a hole
in the centre on which it revolves. The
front edge is rounded so as not to nip the
Joundation in two, and the entire wheel is
tapered from the end next tho handle. It
18, n fact, a frustum of a cone. A tiny
castor wheel, which I afterwards foupd
would be just the thing—indeed, a small
castor run along the guide—would affix the
foundation as well as anything else almost.

I asked one of the cottagers in this neigh-
bourhood how she fixed the foundation in
her sections, and she told me that she
melted a cupful of wax, and dipped the
edge of the scrap of foundation in it, trans-
fgrrmg it, while still hot and sticky, to the
pide of t e section, I tried this p,lan, but
found that it made an ugly smudge of wax
at the line of juncture. mention it now
for the sake 9} those who may not have any
alternative.

I now pass on to the indispensable smoker,

L

the Bingham.
The

way across it,

after the manner of a butterfly valve.

Fig. 8. This is to take the blast pipe.

side o

oes.
st
an inch.

boring the holes, and tac ingl
as I said, then the points cou

long an

the boards, either with a straight
rough the boards.
leather was being glued and tacked on.

well,
It should overla
to the front by about an inch.

stout tin.
Fig. 9.

sheet of tin, and then cut out with a
snips. The straight edges shoul

The solder is to hold ever
the process of manufacture.

together,
tight durin

it just as a tinman fines a bottom to a can,
except that after it is turned over once
it 18 left standing out from the funnel,
as seen In Iig. 8, Before the bottom is
fastened, it would be as well to make the
diaphragm and affix it to the funnel. = This
18 two_and a half inches in diameter, of
tin, and punched with a number of eig'hth
of an inch holes. In bought smokers it
i3 fitted in a kind of bead moulded on
the funnel ; but in ours we would require
to leave three or four projecting tongues
which could be turned over and fastened
to the funnel with little rivets. Fig 11
shows this diaphragm, as Fig. 12 does the
bottom, with its fire door cut out, The outer
dotted line in this figure shows the part
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and as the Clarke is, I think, the easiest to
make, I will speak of its construction first.
Fig. 7 18 a general view, and Fig. 8 a sec-
tional drawing of the Clarke, which I took
asunder in order to describe it in this paper.
This violent proceeding was necessary as
I never use the Clarke myself, and am more
intimately acquainted with the internals of

ellows boards are four and a half
inches by six and threé-quarters, and nearly
half an inch thick. An inch hole is made
through one, its centre being two and a half
inches from one end of the board, and mid-
This is for the valve—which
is simply a piece of stoutish leather nailed
on one side and free to rise.on the Dtlﬁr,

n
inch and three-quarters from the other end
of the other board, a half-inch hole is bored
through, sloping from the front as shown in

e boards are kept apart by a strong
steel spiral spring, which is placed at the
the valve, and more towards the
back, just where the pressure of the hand

The boards at their widest part are
inches apart, and at the narrowest

The entire bellows could very easily be
made by cutting out and planing the boards,
on the valve
d be brought
together, and a slip of leather, four inches
d an inch wide, tacked along them.

The spiral spring, which could be made of
hard brass wire, about eighteen gauge,
could then be put in place, being affixed to
ece
of wire left at both ends, or the ends of the
Hrring could fit into holes bored partly
th A bit of wirp could
then be bent so as to keep the boards three
inches apart at the wile end while the

Basil leather, which can be got for little or
nuthmf from the saddler, would do very

although not quite the correct thing.
the piece already tacked

The fire box ought to be made of good
I give the pattern for it in
The circles there shown should
be carefully scribed with a compass on thl;
ir o
then
be turned over a quarter of an inch, one up
and the other down, and the piece bent into
the shape of a funnel. The parts turned
over will then catch into one another (Fig.
10), and should have a little solder run along
them after they have been hammered tightly
ything

An eighth of an inch of the wide end of the
funnel is now to be ‘turned straight out so
as to take the bottom, which is attached to

=

which will be turned over t

fuuri‘ril]el :iand. S 0% the
e door 18 a piece of tin lar '

cover the hole and pivot on thagsiszf Eﬁgwfg.

in Fig. 7. Its edges are turned over g

as not to cut or scratch the hand of the

operator.

The blast pipe is made of tin, four and 3
half inches long, and tapering in size from
three-eighths to a little over an eighth of an
inch bore. It is bent into the s ape seen
n- 12, 8, and extends to within five-eightlis
of an'inch of the front of the fire holder,

The whole ‘!'.hin‘%l 18 attached to the bellows
with two screws, holes for which, two and
three-quarter inches apart, must be punclied
within five-eighths of an inch of the base of
the funnel. The blast pipe is hooked into
the hole in the bellows made for its re-
ception, and the screws are put in at the
back, a couple of bits of tin tubing, an inch
long, through which the screws pass, pre-
venting the bellows and fire box coming
in contact with each other.

As I have now reached the limit of this
Eﬂper, I will defer the consideration of the

ingham Smoker to the next.
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HINTS TO WATCH WEARERS,

AMATEURS, AND OTHERS,
BY HERR SPRING,

o e—

IN my last article I dwelt upon some of the
qualities of the oil used in watches, and also
upon the fact that every watch wearer is, to
a very great extent, a law unto himself.
The %Jyputhasia upon which I am pro-
ceeding is this : in & high-pressure state of
society, exact time is a most potent factor.
Without a very large degree of accuracy in
timekeepers of all sorts, modern society, with
its infinitude of conveniences, its swift

interchanges, its rapid transitions, must .

cease to exist.

It would be useless to publish Bradshaw’s
Railway Guide if there were only sun-dials
in the land ; if men had to depend upon
timekeepers like the old verge watch, our
railway system would practically collapse.
My contention, therefore, i1s that modern
civilisation depends to the largest possible
extent upon the accuracy of our timekeepers,
and that even small inaccuracies, when they
occur daily and hourly an}nn% millions of
watch wearers, must have, in the net result,
no inconsiderable influence upon the world.
If by the wave of a magician’s wand ever
clock and every watch in the world shoul
hereafter maintain perfect accuracy and
beat exact time with Greenwich, who can
say what benefits would result? In the
course of & single year millions of dis-
appointments would be avoided. In cumE
merce, in social affairs, in love, the error 0
a single minute is constantly altering the
destiny of human life. “Time wasted 13
existence ; used, is life,” hence 1t 18 neces-
sary that people should learn some of ﬁhﬂ
simple secrets concerning watches as they
know some of the simple secrets of human
health. ‘ i

In my former contribution I alluded,
the popular fallacy concerning the cleanin
of watches, and perhaps it would be '“hﬂa
to supplement my previous remarks wit
word or two of advice. = | &

The process of cleaning 18 the mﬂ{ﬂ
important and most frequent |pr055551ifﬂ_
which a watch is aul}iecte during 1ts H
time. The future of a watch 18 Ilmﬂ“ohn
not entirely, in the hands of the man ¥

..



MEANS, MoDES, anp METHODS.

cleans it. A first-class watch, if cleaned

" but once by a common workman, is nearly
- certain to be irreparably damaged, while a
common watch, if cleaned by a first-class
 workman, is nearly as certain to be improved.
If a sound watch is regularly every eighteen
months given for cleaning toa highly skilled
mechanic, it ought practically to last for
ver.

. Cheap workmen and low prices are more
fatal to watches than to any other form of
machinery, because, ﬂbviuusli, watches re-
quire leisurely and delicate handling, con-
stant vigilance, and a fairly keen sense of
logical reasoning. I will give a practical
illustration, drawn from actual experience,
of the rough method of cleaming watches
and the highly skilled method.

We will take the case of a workman who
occupies private chambers, and is employed
by the trade at low prices—I was nearly
going to say at “sweating ” prices, but that
would not be accurate, because the cheap
workman often earns more money than the
dear one. The cheap workman regards his
occupation in a purely commercial aspect.
His sole object 1s to get as many watches as
possible through his hands from Monday
morning till Saturday evening. The price
he is paild forbids him, even were he so
inclined, to waste any time in examination
or experiment. He may possibly have fifty
watches on Monday to get out of hand
during the week, and the instruction he
receives with each is almost invariably the
same : namely, “to be cleaned.” He will
probably employ an apprentice, or perhaps
two apprentices. He takes one of the
watches in hand, gives it a rapid glance,
takes it hurriedly to pieces, and gives it over
to an apprentice to be “ brushed out.” The
apprentice rubs a coarse stiff brush across a

1ece of chalk, probably sending a cloud of

ust in all directions. He picks up a piece
of the watch, holding it in tissune-paper,
and brushes away at it until it looks clean,
renewing his application to the piece of
chalk every now and again. Plenty of elbow
grease, plenty of dabbing and scraping back-
wards and forwards, soon make all the
pieces look bright and clean, and then they
are handed back to the master, who puts
- the pieces together again, and oils the watch
from an oil-pot containing oil which has
been exposed to the dust of the roomand to
the clouds of chalk produced by the brush.
Being together and once more in motion,
the watch looks clean enough to the super-
ficlal eye. But it is scarcely an exaggera-
tion to say that it is very little cleaner
than it was before it was taken to pieces.
It stands to reason that this process is not
an efficient one. The original dirt, mixed
with the thickened oil, is brushed up and
down the pieces of the watch untilit appears
to have been removed. But is it removed ?
Try the same experiment on a larger scale.
Take a dinner-plate covered with the fat of
a mutton chop which has been allowed to go
cold. Brush across the plate vigorously
with chalk ; then carefully examine the
plate, and see how much scum you will dis-
cover, and small patches of clinging matter.
Moreover, how much chalk dust remains in
secret places in the watch to grind together
with the oil at vital points of friction ; and
also, how much damage is done by the
severe brushing,

Let us now take the most effective of the
high-class methods of cleaning, and compare
it with the other. In the first place, the
skilled workman, inspired by a professional
pride in his craft, carefully examines the

inductively to establish a cause for stoppage.
Having madeanumberof observations—very
trifling, perhaps, but yet important 1n the
result—he proceeds to take the watch to
Elecea with great care and without undue

aste. Then, having laid out all the pieces
before him, he washes them in a basin of
hot water, using a perfectly clean, very soft,
and well-soaped brush. He does not brush
backwards and forwards, and thus carry
the dirt backwards and forwards with the
brush, but he simply dabs at the article
in his hand, and after every few dabs dips
his brush into the hot water and takes more
soap. Then he rinses the article well, so as
to remove all soap, and drops it into a wide-
necked bottle containing spirits of wine,
which removes all the water, and renders
even the most delicate steel picces safe from
rust. This completed, he takes the picces
out of the spirits of wine and brushes them
with a fine white brush, charged—not with
chalk, but with burnt bone. If a good
sound beef bone is put into the fire and
burnt until it becomes a white chalky sub-
stance, 1t will be found by far the best thing
to use for this purpose. Itis much finer than
chalk, it does not come off in clouds under
the friction of the brush, and as parts of
the bone remain in a perfeetly pure but
cinder-like condition, any harshness in the
brush 1s removed by contact with the grater-
like points of the cinder.

A watch cleaned by the first process would
be found, under spection through a
powerful ll‘l:‘lgllif_}'itlg-glhlsﬂ, to be covered
with patches and scum; while in the
second process it would be discovered to
be absolutely pure and clean.

I have taken 1t for granted that the
highly skilled workman has examined every

ivot and every hole in the watch before

eqinning to wash it, and if there be any
defect, or any sign of approaching defect,
has repaired it. Then having carefully put
the watch together, be oils 1t from an oil-
ot which has been kept sacredly covered
%rnm all dust, and with oil which has been
not longer in the pot than one or two days.
The watch now going, perfectly clean, and
lubricated with pure oil, 1s hung up for
timing, and closely observed for several
days, slight alterations being made here and
there when thought necessary. Of course,
the best process occupies a longer time than
the rough one. DButit i much the cheapest
for all concerned in the long run. The
manner in which the oil is applied is of
vital importance, and therefore 1 shall
conclude this article with a few words on
that point.

The instrument used for oiling is also
important. One of the best things to use

Instrument for applying Oil to Watches.

is a piece of steel of the thickness of an
ordinary needle, and, say, about three inches
long. Fasten a little sealing-wax round
one end as a handle, and the other end file
down thin, and hammer out a small blade, as
in making a fine drill.

The blade [should be very small, and
should spread out at the extreme tip of the
steel only, so as to hold the oil in a single
small drop without the oil running up the
neck. The point of the blade should be
rounded, so as to avoid scratching. The
chamfers of all the large holes should be
pretty freely supplied, being fed several
times with the oiler rather than at one time

watch before taking it to pieces, searching | with a single large drop. But the most
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articular point is the oiling of the balance
10les, \\‘lii:?]l should be most carefully per-
formed. Put a very small drop into the
balance holes to commence with, and look
with the glass if it runs down. Most fre-
quently the oil does not run down the hole,
but spreads out over the surface and runs
down the side. To avoid this, the first
drop of oil at least should be poked down
the hole with a fine steel pointer, and then
the hole supplied till it is full, but without
overflowing the chamfer. Some workmen
use a pointed peg for poking the oil down,
but wood is not a reliable substance for the
purpose, beeause it often contains a certain
amount of rosinous sap.

*ed

MEANS, MODES, AND METHODS.
BY VARIOUS HANDS.
—_—————

I snovrp very much like to receive more
contributions than I do for this section of
Work., It is the portion set apart as a
receptacle for all and any tried and ap-
proved recipes and useful wrinkles. Surely
among the many thonsands who read Work
there must be a considerable percentage who
could thus give valuable assistance.—

Paixt ror Ourpoor WORK.

For rough outside work, paint mixed with
ordinary paratlin oil will often be found
very useful, as, besides the saving in ex-
pense, such paint will “take” to a rough
surface mueh more easily than when made
with boiled oil, and my experience is that it
lasts for years, stands the weather well, and
preserves the timber. But perhaps its best
quality is, that insects of all kinds keep
clear of any woodwork treated with paraffin
aint ; at "l’enst, this is my experience, as 1
lmre a workshop which used to be infested
with wood-lice, ear-wigs, et hoec genus omne,
but since the house was painted with
paraftin, three years ago, I have not found
one single insect of any kind within the
four walls. 1t will also be found useful for
garden work, such as suammer-houses, flower-
stakes, frames, ete. ete.,, and especially for
trellis-work, as, owing to the nsinuating
and penetrating character of paraffin, this
paint finds its way into the numerous joints
where ordinary paint will fail. The stainers
should be ground in oil in the usual way,
and thinned to the proper consistency wit
common paraftin oil, which costs about 7d.
or 8d. per gallon.—~OPIFEX.

P1ecTURE-FRAME MAKING.

T have always looked upon picture-frame
making as a very simple job. But I see by
the numberof different mitre cramps, corner
~ramns, and modes of fixing corners of pie-
ture-trames described in * Shop,” that to
some of the readers of Work 1t must be
a pmzzle to make a good frame. All these
means ean be cast aside, for with a
vice yonare able to make the best of frames,
providing you have a good mitre shoot; or
what is much better for amateurs 18 a mitre-
entting machine, for with that no one need
fear that he will not make a good frame
if he goes to work the right way. One
great point is to cut your sides exact, mea-
suring the two pieces by placing rabbet to
rabhet.  But now, here comes the most par-
ticular part : bore all four of the right-hand
corners with a bradawl the size of  the
brads used (if left-handed, as I am unfortu-

nately, bore the left-hand corners), bore the

holes at right angles to the side of the
moulding, place one piece of moulding 1n

the vice with the rabbet towards you—an
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iron vice is best for the purpose—but take
care you do not damage the moulding, and
to prevent this place three or four folds of
paper round it, and screw 1t u tight in the
vice ; you will then have the end to the right,
in which there are no holes. ' _
Now place the piece of moulding that 1s
to o on that side in its position, and mark
with the bradawl the place for the nails;
remove it, and bore straight holes in the
moulding in the vice ¢ of an inch or more
away from the marks to the outside ; the
holes bored must be exactly parallel to the
marks. Next rub a little hot glue on the
end of each piece; place the nails in the first

Mode of Nalling up Picture Frames.

holes, letting them come through a little.
You wiil now be able to place them in the
holes that were made for them, and drive
them in with a hammer. You can now
knock them up to a perfect and strong joint,
and with a little practice you will be able to
dispense with all the modern inventions for
cramping the corners.

There must be two nails in each corner,
sutting the size of the nails to the width of
t!lﬂ moulding, but if the holes are bhored at
right angles there is no fear of having them
too long, it is the thickness that must be
looked to. I hope the accompanying illus-
tration will make what I have said perfectly
clear to all readers.—F. H.

*00

DESIGNS FOR A PAIR OF
DETACHED COTTAGES.
BY W. BENNETT.

-—h—.—.

INTRODUCTION.

THE designs submitted are for a pair of
labourers’ cottages on a gentleman’s estate.
It frequently occurs that when cottages are
erccted 1n the country or suburban districts
they are built in pairs, which, for several
reasons, 1s a very great advantage, and
especially so in this case, as there isa saving
of one flank wall, and should there be no
water supply, one well will be sufficient to
supply both cottages, which is often g very
];}Taﬂ?ﬁilttif?;’ Espeuinl]j' when there is a
of Iv.'.'n.ttﬁrll?s ubtain:bll.fchEd pefore a supply
n the illustrations it will be found t
}hat cE{.tagea are both economically and ccln:lizlii-;
]cérfg arranged. The parlour (8) is about
. by 12ft., kitchen (c) 14 ft. %zg,r 12 ft
:c:;tegt (D) 10 ti:- by8 ft., in which is provided
a.ciwglli{n %r'm 15 very convenient in such
t will bg seen by referring to the chamb

! er

}'::nn that there are provided three bedrooms

), which are each : :
The mullion wind::gPElf to L8 fireplace.

with sashes, which are to
hinges, to open inwards.

SEMI-

It will be useful to give the references by
letter in the ground plan (Fig. 3) and the
chamber plan (Fig. 4) here in their proper
sequence :(—A, Bedrooms ; B, Parlour; ¢, Kit-
chen ; », Scullery; E, Staircase; F, En-
trance Door ; G, Verandah ; H, Pantry; I,
Coal Cellar; K, Privy; L, Dust-bin; »,
Yard.

The cottages are designed in the half-
timber style, generally called Old English,
which, when erected, would present a very
picturesque appearance, with its low gables
and moulded bargeboards projecting over
the face of the battened and panelled wall.

SrECIFICATION OF WORKS.
. Trenches for ~ Make perfectly level the bed of
Jootings.  gll trenches for footings, and
consolidate the earth about the
same and against all walls, drains,
ete.

Conerete To make an artificial founda-

Joundations. tion to the entire buildings, the

same to be composed of one part
of the best fresh quick stone-lime,
to six parts of unscreened coarse
stone ballast, mixed thoroughly
with each other.

DRICKWORK.

Brickwork, he whole of the exterior

general brickwork to be the best red

coursc, pressed bricks laid on mortar
compounded of one-third well-
burnt stone-lime and two-thirds
of clean sharp sand ; the bricks
arec to be properly bonded to-
gether in English bond.

Damp-proof  Lay throughout the length and

course. thickness of all walls, jambs, a
course of pitch or asphalt } in.
in thickness, to prevent the damp
from rising.

Gauged All windows to have the best

arches. gauged arches abutting on proper
skew-backs, the soflits and reveals
being 4} inches.

Brick firee  Properly form all fire-places

places. with camber arches over same,
and trimmer arches where re-
quired for front hearths ; care-
fully carry and gather in the
chimney throats, and carry up
flues of not less than 14in. by
9 m. 1n the clear.

Chimney-  Put chimney-bars of wrought

bars. iron, 2} in. by 1 in., and 18 in.
longer than the opening, properly |
caulked at the ends.

Bedding, ~To bed in mortar all bond

pointing,  timber, plates, lintels, wood-

and bucking. bricks, templates, stone and
other work required to be set in
lime-and-hair mortar ; all doors
and window-frames to be pointed
round with ditto.
“ard Pave the yard with cement
paving. laid on 6 in. of concrete.

Privy Put from privy a drain of 4 in.

drain. glazed stoneware pipes, to be
carried straight away to main
drain,

Drains, All drains to be laid to the
proper fall, and all socket joints
to be well filled in with Portland
cement,

STONEWORK.

Door-steps.  To put to all exterior door-

ways two 12 in. by 6 in. plain
_ sohd tooled steps of Whitbystone.

Window- To put to all windows finely-

sills. rubbed sills of Whitby stone
12 in. by 6 in., sunk, weathered,
and throated. The sills to be

i 4 in. longer than the openings. |
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Chimn
stacks

Common
slaling.

Battened

walls. |

Brick walls.

Ceilings.

Bond
lintels.

Ground
joists,

Ceiling bat-
tenas.

Roofs.

Windows,
Projecting
caves,
Floors.

Doors, ete.

Windows,
Eaves Spout.

Fall Pipes.

The cost of the xclusl
of site, will, in all probability, not exceed &

Thﬁd chi_mﬁmy- acks to
- capped with a 6 in. gtor
moulded. |

SLATING, =

Cover the roofs with poo
Countess slates on slate-board:
ing, to give the slate a 3in. laj

nailed to boarding with bes

e

copper nails, two to each sle

i ‘f . |
PLASTERERS' WORK,

Cover the battened walls'y
chamber floor with st

laid on laths. T
_To cover the brick walls w
simply two coats of common lim
and-hair plaster. , e e

Lath, float, and set the ceiling
with one coat of ditto. e

CARPENTERS’ WORK.

Provide all nec
bricks and templates of sount
red pine, with every required .1_
paration for fixing grounds, bat
tens, and joinery ; iﬁ:o intels of
red pine over windows ang
doors, the lintels to have a ver
tical depth of 1} in. for ever
foot of bearing. R

Ground joists to be of sount
old pitch pine, 44 in, by 3 in
12 in. apart; -plates to b
4} in. by 31in. SO

The joists of floors to haw
ceiling battens 1} in, by § In. ang
12 1n. apart. T

The roof over buildings t6
supported by trusses, as |
on drawing ; these trusses tob
not more than 8 ft. apart ; al
scantlings to be of pitch pme
properly bolted together. LT:"
required. T

rovide all mullions and sashe
to windows, also window-board
and architraves, and fix sames

Provide and fix all carpeatry
necessary to form the projecting
eaves, o Lansil

Coverall floors except kitchens
with 1 in. deal floor-boards. &

IPI‘{}?iﬂE andh.nﬁt:ln, all doc 5

inths, joists, li walls, and

nndhﬁn{bem where required in
the erection of the cottages.

PAINTERS' WORK.

The whole of the outside work
to have three coats in oil and
turps ; the inside work to have =
two coats of ditto. 3

PLUMBER AND GLAZIER.

Glaze all windows wi |
glass pggsrly secured to sashes

with b pE
by 41n.

Eike
X

! l ¥
1

AL

-
-

i F‘

S LLL0 ¥
. i

TOWIl
b.‘ §

Provide and fix 6in.
;-.a,vga spout securely .
ascia. ogdl

Provide and fix all fall pipes
where necessary, with pi per.
bands to same. &Y.
pair of cottages,

5 "'1- !
""”1h¥i
. d

L |
. o

] “"l;
sum of £400, but prices of course, Vary
in different parts of the country, ¢ v ‘f .
differences in the cost of materials and labous

*.* Owing to the requirement of con

i ':.;l-'gl.l:l.
e o Y

whirop

r-l'.l'-'l'."-" 2B

space for the announcement of ¢

“WORK"” EXHIBITION OF JANUARK &S5
in this number (see page 200), ** Owr Giide
Good Things” must qf necessily Ut GEEEE
~ED, M

3 __-1..' :"'H";-
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s -



DESIGNS FOR A PAIR OF SEMI-DETACHED COTTAGES. 289
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Fig, 1.—Front Elevation.
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Fig. 3.—Ground Plan. Fig. 4 —Chamber Plan

Fig. b.--Longitudinal Section. Fig. 6.—Cross Sectiuu

DESIGNS FOR A PAIR OF COTTAGES. Drawn expressly for “WORK" by W. BENNETT.
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“WORK?” EXHIBITION, 1890-91.

*Oe -

CrassiricaTioN of Exhibits for which it is
intended to offer Prizes, Medals, and other
awards, to readers of Work (the illustrated
" magazine of theory and practice for all
workmen, professional and amateur), to be
held at the Polytechnic Institute, Regent

Street, from December 29th, 1890, to
.J'mmnr:,1r 10th, 1891, inclusive.

Group L—WORK in Wood.
Furniture, Cabinet Pattern-

Work, Carvin
mukmg, Turning, Cun'l e and gart- Build-
ing, Wheel-making, Pulley-bluck-makmg,

Carpentry, Marquetry, Parquetry.
Group IL—WORK in Metals.

Casting, Forging, Stamping, Die-sinking, Medal-
striking, Finishing, Turning, Screw-eutting,
Repoussé Work, Arms (Guns, Rifles, Pistols,
Swords, Bayonets, ncets, Armour),
Armour Plating, Iron Ship-building, Amal-
gams, Mixed etals.

Group IIIL—Tools for WORK.

Hand Tools, Machine Tools, Tools for Sharpen-
ing Tools, Photo-micro and Electric Appa-
ratus {uxcu t Lighting and Telegraphy), as
Cameras, E[n gic Lanterns, Slides, Micro-
scopes, Surgmal Inutrumunts Mathematical
and Drawing Instruments, etc.

Group IV.—WORK in Design only. Exhibits to
take the Form of I}rnwl'nga or Models.
Designs for Decorative Purposes (including
Stained Glass). For Architecture (includ-
ing Ventilation), For Mechanical Purposes,
such as Doilers, Engines, Machines. For
Engineering, Forts, Ships, Roads, Bridges,
Canals, Sewers, Rallwu}*a 'I&'ama. Balloons,

anrhutﬂa, Ambulances, Tents, ete.

Group V.—WORK in Printing.

Lotterpress, Type Founding, I'ress-work,
Machine-work, Lithography, Drawings on
Transfer Paper, on Stone, on Wood, on
Zinc ; Engraving on Steel, Copper, and
Wuod Colour Work, Photo graphy on
Stone, on Wood, Phutnmphm Printing,
Bookbinding, Music Printing, Transferring,
Stercotyping, ]:.lectrutypmg

Group VL—WORK in Domestic Appliances,

For Decorative Purposes, For Cooking (Hard-
wnre, (Glass, Pottery, Faience), Heating,
Washin Dr]rmg Lighting, Cleaning, Sew-
ing, Ba mg, Tﬂnchmﬁ Home Recreation,

=4

Gumes, Gymnastics; giene ; To Dol.ls
Wax.work (Figures, Fruit, and Flowers);
Telegraphy, Telephones ; Wntchen, ete. ;

DBasket-work.
Group VIL—WORK in Wearing Apparel.

In Tailoring, Hat-making, Boot and Shoe-
mninng, Mantun-m Millinery, Bead-
ing, Dress-making, B-.by Linen, Lace-mak-

ing, Knitting ( ine ur Hmd) Needle-
work {Machmﬂ or Hand), Buttnn, Cotton,

Silk, and Thread-making, &Qa, Gloves,
W:ga, Theatrical Costumes, nrt-Draual,

Uniforms, Liveries, Belts, Buckles, Fans,
Feathers, Artificial Limbs, es, Teeth, ete,,
Abdominal Belts, Trusses, ical Band-

ages and Ap Electric Belts and
Bandages, Jewellery, Hai i

mm—mmmﬂqm
Decorating.
House Painting; Decorative Painting in Oil,

Di-tampur. .thting u:ui Fm Gﬂﬂix
’ﬂ

""‘é.?f..““
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(Civil and Military), Bags, Trunks, Port-
manteaux, Travelling Bags and Trunks,
Dress Baskets, eotc,

Group X.—WORK in Musical Instruments and
Music.

1. Organs, Pianofortes, Harps, Violins, Banjos,
Mandolins, ftulluru, Cornets, lrmnlmncs
Clarinets, Obm:H Drums, I*Ingﬂnluta F lutﬂa
Piccolos, Fifes, Bugplpw Triangles, L'vm-
bals, Metrunumua ete. 2. Musical Com-
positions, q}htﬂ[ﬂﬁ of Teaching, Appliances
for Learnming.

Group XI.—WORK in Watches, Clocks, Alarm
Bells, etc.

1. Design of any of the above (including Musical
Boxes rmd Mechanical Contrivances). 2.
Actual Models or Finished Working Speci-
mens, Clockwork for Lighthouses, Burglar
Alarms, Electric Signals.

Group XII. —WORK in Building Appliances
and Material for Building.

Bricks, Tiles for Floors and Mural Decoration,

Stono Muasonry and Carving, Terra-cotta

Chimney-tops, Drain Tiles and Pipes, Sani-

tary Stoneware and Dottery, Mosaics, Hot

and Cold Water Appliances, Baths and
W.-C.’s.

Group XIIL—WORK in Chemical Processes and

Products.
Stains, Dyes, Colours, Inks, Varnishes, Soaps,

Cleansers, I]Hmhwhntﬁ Food Lumpuunds,
Drinks, Igniters, Fuels, Explosives, Manures,
Do trrgvnh ﬂnt.mﬂptma Anodynes, Electric
Lighting, etec.

Group XIV.—WORK in the Utilisation of Waste
(Novel and Original Feature).
Utilising Waste Space in crowded Cities and
Towns.
” = »w 1n Agricultural Districts.
" »»  Heat.

Water,

Sewage.

Products hitherto unused.

Labour, manual and mental.

Time.

Cap 1tnl (including legacies not

pplied for by claimunts).

Chunh Funds, which have ex-
ceeded  testators’ expecta-
tions.

Power, of Combination for legal
purposes, Purchasing power,
Co-operation, Power of op-
pression by sweating.

Exhibits in this Group to take the form of

Essays, P'lans, Précis of Experiments, and
cven Suggestions.

1 Yy
" "
i "
" "
" Ld ]
] "

" "

There will be three classes of Exhibitors, viz. :—

1. Workmen or Workwomen actually employed
and gaining their livelihood in and by the
craft under whose name they exhibit.

2. Apprentices, bond fide, serving an apprentice-
ship to the craft or calling umF whose

name they exhibit (whether indentured or

otherwise).

3. Amateurs or connoisseurs who either do not

practise any craft as a means of subsistence,

or who exhibit in any group other than their

The Exhibits will be ju
The Jurors wﬂl£ld

own craft.

designs, or mvanhons,
manship in their exeer

The Jurors will be pnehml
experts. »
Exhibitors may declare their Exhibits
competition, Tl

CONDITIONS AND REGULA%

1. Any bandﬁﬂ subscriber to Worg
F]iiﬂhlﬂ to exhibit on the Gunﬂiﬁm
Itegulations stated below.

2. All intending Exhibitors mus
scribed entries upon the prin
annexed) and sign the same in
reliable witness, who shall also
address and occupation. N, B—m

lent statement will dlnqtmllfr

3. Every Exhibitor is to f.hn
Exhibit to and from thupE;hi
prietors of Work will supply prln
attaching to packages. It Im ". )
tinctly understood that the bit _,_li"‘
at Exhibitor's risk. ill be rec
unless it bears the uiﬂcinlm "‘i

4. Every Exhibitor must fill in, mﬁn p!
Form, the value or price he pllunl 1y Wi ",'-:‘-_
and of any separate portion thereof, so that
of sale and for insurance pnm lispu
arise, 2"

5. The Secretary will ndﬂaa.
the receipt of an acce t.a.nnu
Furmn which are correctly filled u

for correction which l.ru nurt
Al correspondence must be 394 _
the Secretary, ** WoRk" E:tmnmn -; .
SAUVAGE, LUDGATE HiLi, E.C. AN e
quiring an answer must be aceco ._"_Z.J
stamped and uddrumimwlope. s

6. The Awards of the Jurors M
hindmg without appeal. Y

The Proprietors of WoORK
dccliun any Exhibit which they
able or unworthy, and the Bmtlu‘
Exhibitor of such decision, \

8. All Exhibits must be forwarded & '-._'
on the 19th or 20th December, at 1 m
Applications for space must be ' f
warded AT LATEST BY THE MD
after which date they cannot be 3
labels for carriage will be thm
intended to open the Exhi
December 20th, 1890, and to keep
day, January 10th, 1891,

9, Every Exhibitor will 'ba nt
Admiasiﬂn Ticke not &
during the Exhibition. E:rhlhi
unable to come to Lundok

transferred to a London friend L'H
pirevi?us? EiT[II‘EI:'E }rit.hlthﬁ Secrd ?
tions for rree cke or Attend

the Secretary not later than the 1( "_ :

10. No articles must be removed til h- _
the Exhibition. | :, .
11. The Proprietors of WORK *4.4 ) |
remove the EKxhibit of ln'_r one 'HL

form to the regulations, an
add to, or cancel, any of tluu

12. Awards, Medals, 8, el
wnrded,LEmt free, to I].I {xhibi
present emselves at ﬂlﬂr b

t.hu date of which will be ¢ -

‘*l
*
]' 4‘
rl'!-

PRIZE

Prizes.—GoLD
be given for the
Exhibition, together
R
AW :
best Exhibit in Group X ‘E'?"
SILVER MEDALS. — A Silver
Prize of One Guinea, ar
cate, will be awarded
of the Erml:ill ‘T"" ptyre 4
XIV., whmt -

E““R[

dged in accordance with

the above classification of Exhibitors.

ge all Exhibits in Groups

I.. IL, IIL according to workmanship
irxupmhru of design, which may 'bo

m or old.
all ﬁhﬂnh in Gmupn Vs,

J'm;nwﬂl X Xt
"dmgnmh&'mth meritorious

= 'l..|:!.
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; pnges- of that Magazine any
E&“;gﬂf - eg:?ﬂn for which a Prize shall have
o b awi
s 1158 CERTIFICATES will be awarded to
7 mﬁ;ﬁnd Best Exhibit in each Class or Bub-
P e e fll be awarded to
' IFICATEE W awar
% m‘l’?‘h‘:iﬂﬂ Bgnﬁxhi‘hit in each Class or Sub-

mﬂ % i
: Groups, and if specially recom-
mh{;ff-lum wseonnd Egual Awards in

-ﬂ--r- W
= f

eaze of Ties of Mernit. :
Limitation—It ghall, however, be understood, that
§ M e el sl B v,
; onours ; bu nours obtain
L e the Certificate in each

2 be recorded upon
: ﬁ No Prize wfﬂpgt awarded except on the

Jurors' recommendalion as to mertt.
s Certificate. — Every  Exhibitor
swhether a Prize Winner or not, will be entitled
Certificate that he bas exhibited.

G iy i sl

ta
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SHOP:
A CorxeER POE THOSBE WHO WANT TO TALK IT.
s

NOTICE TO CORBRESBPONDENTS.

o.* In consequence of the great pressure upon the
“Shop " columns of WORK, contributors are
to be brief and concise in all fulure
~ guestions and replies.
! Is ansoering any of the ** Questions submilted to Corres-
] " or in referring to anything that has a
peared in ** Shop,” writers are requested to refer Lo :E
aumber and puage of number of Worx in which the sub-

- . _.a"u-n. i

' ject under comsideration appeared, and to give the heading
; of the paragraph to which reference is made, and the
indtials and place of residence, or the rnwm-le-plume, of

the writer by whom the question has been as or te
whom o reply has been already given, Answers cun-
not be given Lo questions which do not Lear on suljects
that fuirly come within the scope of the Magazine.

.' L—LETTER ¥FROM A COREESPONDENT.

tive Stren in Woodwork.—F. C.
tone) writes:—'" I should like to make a few
remarks about the paper published in No. 63 on
*Constructive Strength in Woodwork.” (1) In the
firet place, what does the author of that paper eall a
ical workman? A man who makes dovetails
with an acute angle, and runs his tenon saw too far
into a tenon, I should call decidedly unpractieal.
An apprentice or novice may do so, but no foreman
who is worth his salt) would such work. (2)
theory about the bevelled glue joiut looks very
pice on paper ; but there are other points to be con-
sidered. It is all vory well with rds faced on
both gides, and gauged to a thickness, but in prac-
tice we very seldom get these. If [ get a lot of
boards (o join, 1 find some twisted, some crooked,
and (with hard wood) some cross grained. Now,
shooting boards of this description on an inclined
ghoot is out of the question. Then, again, boards
?nﬂen faced on one side only ; in such a case one
them would have to be shot with its hack down-
wardaj which is a bad practice. (3) Passing on to
the V joint, one could hard}ﬂdeviw a4 more expen-
give form of joint. In the first place a man would
require a set of planes, say five pairs, from § in. to
lin, These, I should think, would cost about 10s.
& pair—in all, £2 108. (1) Then there is the time re-
quired to sharpen, and keep them in order, for if
one of them is in the slightegt degree out, the joint
is worse than the square one—in faet, it would be
quite a8 easy to groove and tongue the joint with a
pair of match planes, and would make a better job
of it. (5) My own opinion, and that of older and
more experienced men than myself, is that a square
grua &ﬂiltlt- 1{:; strong Fnuuﬁg for E.ll E:;u.mif.:al purposes,
roperly made, the boards will
before the joint. 1 e

- (Leytons

‘o ensure success the boards
must be shot accurately. The best glue should be
used ; this should be melted and thinned till it will
run easily from the brush, and used hot, The work-
#hop ought to be tairly warm, and the joint slight]
warmed before hglllillj;. The glue should be weﬂ
Tiubbed into both boards with the brush. If the
Joint is & long one, ray 3 ft., it requires someone at
€ach end, and, directly the glue is put on, the

rds are turned one on the other, and rubbed
backwards and forwards till they cannot be moved
without great force, This must be done quickly,
for if once the glue becomes chilled before rubbing
you cannot make a good joint. (6) Just a word
aboot 1he mortise and tenon joint. In the first

£ the writer says, ‘These joints are of two
Kinds, secured in two ways.’ I could mention six

Or more secured in as many different ways., Again
Guoting from bis paper, *‘the tenoning machine
.ﬂﬂh! mortises equally true,’ ete. 1 say the tenoning

- Machine does not cut mortises, it is the mortisin

ﬂhi_nﬂ. ) Bpeaking of the J’ulnt remmmende:f

- Fig, 13, No, 63, he seems to have overlooked one
_ﬁt ]prin{:lplﬂ-thl.t- 18, shoulders in compression
m.m be at right mgfm to the thrust upon them,
FoKe the spoke of a wheel for illustration : this is
Pﬂtﬂ*if:ﬁﬂr @ strut, the eross strain on it being ver
Ay ut, hlud when a wheel fails at the nave it fs
3 “ﬂf: that part ﬂpllu'.ing. (8) Now, what could

. oree than a tenon which acts like a wedge]

Goor made in that manner,

utag'l.n would huvr? a tendency

a8 my ex ence gors, a
break off ehorta theiﬁwuldar"unlm

a

improperly made, or the wood is rotten. It generally
breaks as shown in the rough sketch I engluae.

' Broken Tenon

conclusion I will venture to remark that what our
friend calls ‘rule of thumb’ is the result of years
of patient study and hard earned experience, and
when a theory i8 advanced of practical utility, you
will find none more ready to adopt it than a
thoroughly practical workman.”

J. W, H. writes in reply to ¥, C. (Leytonstone) :—
“I *should like to make a few remarks’ on the
criticism on my article, and would premise my
remarks by saying that I approach my refutation of
F. C.’s innuendos in the kmdliest gpirit, and depre-
cate the very captious tone he adopts. My object -
in writing the article was to do good, if possible, to
awake a train of t]mught. in the minds of those who
as a rule believe they *are not paid to think’ hut to
follow their instructions ‘in the same old groove.’
F. C. is not compelled to accept my article, he is at
Eerfecl:] berty to decline to give it a second thought,

ut as he has chosen openly to attack it, thereby
paying me the compliment at any rate of admitting
that it is to some extent worthy of notice, I claim
the right of reply, which I give serialim, leaving
the verdict in the hands of the scores of thousands
of WoRK readers. (1) In the first place, whom (1
should say, not * what’) do I call a practical work-
man? This is a delicate ground, but a re-reading of
my opening paragraph will, 1 think, sufliciently
show that I refer to recognised journeymen joiners
who, by the rules of their Union, are not allowed,
however incompetent, to take less than a minimum
fixed wage, and I can prove hundreds of cazes, if
need be, where such men have made dovetails at
an acute angle, have made carelessly cut tenons so
weakened by undercutting, and that in the charge
of foremen, who would be the last to admit that
they were not * worth their salt.” (2) I reply to this
that the objection of F. C. falls to the ground. Of
course there is bad work and good work. I only
maintain that if the boards are only faced on one
gide, if twisted boards (unfit for use as they are), or
if cmss-ﬁmlued hard stulf, be employed, no form of
joint will render the work good in any sense of the
term. I say deliberately that for ‘ best' work the
boards should invariably be * gauged Lo thickness,’
all twist taken out with a ‘jack-plane,” and as
there is usually one direction in cross-grained stutf
that planes up, if the iron is sharp, better than
another, this direction can be chosen if both sides
are faced. I do not say that everyhody is to bhe
compelled to do ‘best’ work only, but I simply
point out that if they wish to do go, in my opinion,
this is the best way. Let F. C., instead of saying
that my method is ‘out of the question’ under the
cirenmstances he instances, show me a better way,
which is what all WoRK readers want to know,
and which would be far more to the purpose, (3)
Passing on to the V joint, I do not say that this is ut
all a cheap joint, but I know it is a good one and
well worth any extra expense. F. C. flies to the
conclusion that a set of planes, 'say five pairs,’
would be necessary, 1 in. to 1 in. I may be accused
of ‘fencing’ this objection when I remark that the
1-in. plane will do every size of V joint downward
by thicknessing the fence, ¥, to the Erupﬂr distance
from the point of the V (see Fig. 9, No. 63, Wokrk),
and gimilarly thicknessing out the fence, F, in Fig.
10, which might be done by screwing pieces temn-
Eura.rujr on, or by means of thumbscrews having a

rass plate movable and adjustable like a plough-
fence, which would dispense with four pairs of
F. C.s imaginative planes, all truth being assured
by keeping the point of the V in the centre of the
stuff, (4) ‘Then there is the time of sharpening
and keeping them in order, etc.' Does not the
Union provide by rule that every journeyman shall
have an hour per week for sharpening allowed? I
have heard so. F. . says that 'if one of them is in
the slightest degree out, the joint is worse than the
uare,’ Let me ask whose fault would it be if the
plane was out with its fellow? I provide a quad-
rant ¢, and thumbscrew 8, and hinges H, i (see
Fig. 10), to correct any inaccurate sharpening of
the first plane, Fig. 9 ; 1 give two ordinary rebate

plane blades G, G, one get slightly in advance of the
other to cut the reverse A, with the means of ad just-
ment, overlapping each other at the intersecting
point. Of course any man can foil, if he likes
another’s invention, but who is the loser I should
like to know? Again, F. C. ought to know that
matching planes should be used only for unitin
end grain and gide grain, and never ws in_match
boarding, for side grain to side grain. Did F. C,
ever put up a single square of matched lining, in
which the tongues were not split off in every other
board? Therefore 1 deny that any match-plane
joint would *make a belter job of it." (5) The pro-
vince of WoRK is to deal with facts not * opinions.’
I was taught to believe that a good square joint
would held against all time, and the board would
very kindly agree to break anywhere else rather
than at the joint, Experience, however, has rudely
brushed away this dogma. 1 1ind that out of more
than 5,000 boards which in the lust thirty-five years
I have had made 30 in. by 40 in. I never knew one
to come apart anywhere else but the joint! I have
had these boards made (30 in. only in length by
10 in. wide) in England, North and South, in Lon-
don, for seven years, in France and Belgium, in
New York, and have made them myself with a like
result, I, therefore, logically conclude that, from
rome obscure cause or other, probably the effect of
light or actinisin, the cohesive power is insufficient
to neutralise the physical force of the timber acted
upon by natural causes, Therefore I suggest the V
joint, which, from its own formation, precludes the
action of light, gives nearly hulf as much again of
cohesive adhesion in 1ts area, and is therefore
worth at Jeast half as much again as the old square
joint in labour, where good, ie., ‘best, work is
demanded. [ perfectly agree with F. C. in his Iueid
description of the making of a good joint, and only
omitted this myself from my article because [
thought that ‘everybody knew that!' (6) F. C.
gays, ‘' The writer gays, * These (i.e., mortise and
tenon joints) are of two kinds, secured in two
ways,’ " and adds that he ean *nention six or more,
secured in six or more different ways.” If ¥, C, can
rhow me anything in the way of mortises and
tenons beyond the fwo kinds my article points out,
1 shall be much surprised. I say, page 167, No. 63,
‘tenons passing through,’ and those where the tenons
only ‘go part through.” (7) I deny utterly the false
principle enunciated by F. C. My reason is that
in all strains there are several forees at work at
the same time, and it is one of the primary laws of
mechanices that ‘the diagonal of the forees,’ i.e., the
mean resulland is the direction of the breaking
oint, as F. C.’s own drawing shows (the reference
ctiers are, it is only fair to add, my own). Follow
this: A is the fulcrum of a leverage, in breaking a
well-made tenon, mind! B parts with B!, and ¢ with
ct, because the foree necessary to break the tenon
is applied at . If a force acts square at ¢ in the
direction of the arrow, the neck of the tenon would
break off square, even in a well-made tenon. But
if A be the fulcrum, AC and A ¢* being the leverage,
a tearing process, in the diagonal (i.e,, the mean)
of two forces acting in different directions, comes
into play, and the result js that the tenon breaks
below the neck. In the case of a wheel gpoke F. C.
says ‘the cross strain is_very slight.,’ Does F. C.
know that the life of a London omnibus wheel is
under ten weeks on an average? In America the
writer has seen hmknrlr buggy spokes housed $ in,
by 4 in., and mortised half their thickness into the
nave in mortises tapered inwardly to allow of the
tenons being spread by iron ffox” wedges to ] in,
bigger at their inside end! Here let me say that
F. C. seems to be ‘fogged’a bhit. The wedges,
whether ‘fox’ or otherwige, referred to in m
article do not act in the splitting direction of w
but against the end
grain of the respective

mortises. (8) A tenon ‘1:
never acts ‘' like a
wedge ' unless the

wedges ar- moved ;
once home. the wedges
are ©tationary and
never move ; the tenon

is thereafter merely a el ]
dovetail. Inmy article | [ sy, 4 B
I simply say that the | | N.-ZZ2. s h
weakest part of a o s a

tenon is at the neck or
ghoulder, and suggest
extra strength at that
point, especially bad
tenons, admit, how-
ever, that a tenoning
machine does not
always cut mortises, F
and that it would have
been more explicit 1o
have said mortising
machines; but F. C.
must have Becn ma-
chines which cut hoth
the tenons and the
mortises also, which,
thirty years ago, were
termed, as 1 named
them, °*tenoning ma-
chines.” In conclusion
I shall he glad to sce
‘the result of years of
(a 8o-called) experience
and patient study,” as
epitomised in ‘rule of thumb,” exploded when

cories of practical utility are advanced to English
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Diagram sghowing differ-
ent thicknesses of
Fence v (see Figs. 9
and 10, No. 63), co
centre line,
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working men. Ilong tosee that daydawn., Igivea
diagramshowinz in dotted lines how, by thicknessing
out the fence, ¥, the one plane or its counterpart, any
stuff can be V jointed up to inch, i.e., § finished ; but
F. C. can see the planes and shooting-board at
Moseley & Sons, 323, Highk Holborn, and will be
better able then to judge. By-the-bye, I am glad to
correct a palpable mistake in Fig. 1 (which, how-
ever, appears to have escaped my critics nnucal;
*Angle of 30°’ should, of course, read *angle of 60°
(see No. 63). In conclusion F. C. has never tried a
V joint, or he would have said so; I have. An
ounce of example and experiment is worth a ton of
precept and prejudice.”

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Oak Stain.—G. H. (Congleton).—If you had read
the back numbers of WoRK you would not have
put this question. The simplest stain for the Sur—
pose of making new oak antique is composed of
vandyke brown, ammonia, and water.—D, D,

Bookbinding Work.—W. T. (Blaydon-on-Tyne).
—I1 am very sorry that I cannot recommend a good
book on bookbinding, as, strange as though it may
appear, there is not such a book in existence, looking
from a practical point of view. There are, how-
ever, & good many books on the subject, most of
them too old to be of any use at the present day,
and rather ditlicult to be obtained. I may mention
one or two. ‘‘Bookbinding,” by J. B. Nicholson,
cloth, 9s. *The Art of Bookbinding,” by Zaehns-
dorf, 10s. 6d. Both these books are published by
J. Zaehnsdorf, 14, York Street, Covent Garden,
W.C. 1 cannot recommend them, for there is too
much of the British Museum about them for the
taste of a practical man. 'There is, by the way,
another book which has been thrown in my teeth
by a correspondent to WoRrK. It is entitled ™ Ama-
teur Bookbinding,” and is published by L. Upcott
Gill, 170, Strand, at 2s. 6d. I suppose the corre-
spondent referred to thought he was giving me
& bit of information ; well, I just take the oppor-
tunity of informing him that “I know all about
these things,” and still I say there is no reliable book
on bookbinding suitable for the practical man of
thif: present day. Wait for more articles in WoORE.
—r. O,

. Book Plough.—H. J. J. (Birmingham).—Pass-
Ing over the first part of your letter, I will at once
answer the question which you desire the FEditor
to ask me, i.e., what it cost me to make my machine.
If you mean by this the- plough deseribed by me
on page TlGof WORK, I have only one answer: I
never made a plough, and, what is better, I would
not think of trying : because, in the first instanee.
I do not think I ¢tould, and, in the second, I could
buy one cheaper. _hope you do not think that
we muke all the things we describe. If we did,
wo would want a British Museum to store our
curiosities in. I gave the description of the plough
to a correspondent who asked for it: and e
sizes, etc.,, were taken of those which are in
every-day use in the binding shops. To prove that
my instructions were suflicient to enable a person
of ordinary intelligence to make a plough, before
sending my description to WORK (in fact, when
I was writing it), 1 showed it to a friend, who is
& Joiner by trade, and who had never been in a

binding shop, and conse uently had never seen
a plough, nng‘su thumuglﬁy did he the idea
that he offered to make the drawings for me, an

::tfsr whir.:th I gladl 1
0 devote to something else. And, moreover, I ask
a H@hinder what he thnughtd' of the dam;fiuanf
an I3 answer was, “* Anybody could make
from that.” You had hetleri‘ea.d i:ll\‘:‘;JI on
rela_.{_;ng to Elhfi: r&i; Htlu keep the wooden screw
ion, and stu e re umw whi

etails of l:hfa wimdun Ew. Iﬂn nnt_nh o it
over again, for I cannot make it plainer. N
can turn a thing round if it is fastened with an iron
pin, but such
standing that is at fault.

groove in the bottom of the bolt, and is ﬂghi?anad

depend upon the groove im the knife bolt:
length may be anything between 1 ft. and 1 in.:
It 1S generally about 6 in. when
continual grinding it soon
Eluugh, if well made, would
ut anything in the book line
lished. Yeou seem to think a great
2s. 6d. is a small sum

way, I have W'
the price of one complete is about 8s, A the
kni sell per dozen.—G. C. [Our corre-
Spondents are not to blame for the delay in answers
ap in “Shnﬁ;' They return J.. questions
answered at once, but the t pressure upen this
part of the mmmm%mm

' fill man
lﬂmmmhadnltu,:

accepted, as it gave me time :E.ig‘ 4

13 not the mi ﬁhvnur under- |

| wrench with w

Electrical Works, Bristol, you will get suited at
above prices.—W. D.

Pruuurln%e; Patent.— X, W, (Crowle) wishes
to know the best and cheapest method of obtainin
& patent for a small article which he has invented.
TIE: best method, and that which will give least
trouble to himself, if striot economy is not an es-
sential, will be to place the matter in the hands of
a respectable patent agent. The cheapest method
will gtn act as his own aﬁent. If he follows this
latter course, he is advised to write to the Comp-
troller, Patent Office, 25, Southampton Buildings,
Chan Lane, London, E.C., for the * Otfticial
Circular of Information,” which will be sent him
gratis and post free. After carefully perusing this,
and our article, “ Taking Out a Patent,” Vol. 1.,

545, he ought to find no difficulty in getting

is patent without professional help.—(:. C. C.

Bicycle REPAI.\‘!.—W. H. C. (Clifton).—(1) By
bmkeg t suppose W. H. C. means the
rubber. The rubber should be loosened from the
rim_ half round or more, and a clean cut splice
made with a thin knife dipped in water. A splice
2 in. long will do, as in annexed diagram. Smear the
sphce on both cats with * Octopus " rubber cement,
and let them remain, without joining, for an hour
or two, then join the two splayed ends evenly and
carefully, and press together; it will hold at once,
and you may proceed to melt the cement in the rim ;

our on more if necessary, ard place the rubber in,

eating with a gas flame on the under side of the

rim till the rubber rolls freely, and the cement
oozes out at the edges. The * Octopus,” cement is
made of rubber dissolved in naphtha, and can be
had of all cycle dealers. (2) W, H. C. is right in
supposing the head has to be made on the spoke
after it ];;mas through the rim. In a former
number of WoORK I showed an instrument for doing
this. If W. H. C. will look it up, he will see that it
consists of two steel plates with ]gina passing
through ; they are each grooved to hold the spoke,
and have to pped_tightly in a vice with the
spoke between ; the head is then hammered up cold
into a countersink in the ends of the two plates, half
each ; after this, screw up into in hub. (3) I have
no good recipe for tyre cement, and never tried to
rocure one, as & very good cement can be had
m any of the cycle dealers at 1s. per pound. It
would not be worth the trouble for any one to make
it for his own use.—A. S. P.

Safety Cycle Crank.—S. B. (Ermouth).—Bicycle
cranks keyed on are a great trouble : the easiest
w‘g to get them to come off is to get on the machine
and go several miles from home. This is the time

thurmmnrmmanﬂ-whmthqmnﬂmmﬁ '
impossible

In the worksbop it is sometimes next to
to get a Keyed crank off without or even
breakin e axle. I havean instrument, h y
that will start the most obstinate crank. It is
made by a Mr. Loosley, uf&iq{:tnn. and costs 8s, 6d.
Here is a short deseription of it : In the '

ing diagrams, I;H 1 is a malleable iron mlﬂ
having a sectio area at A A of litl by 1 in.
has four legs, bored to admit the ui

ma;let ﬂfi n. ﬁmndi:tr
rectangular asshown 5
of Fig. 1 has a hole mm
threaded screw, shown i
downwards; this et
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screw is conical, and when in operation, the cona
point enters the countersink that usually exists in
the end of the shaft. Fig. 2 shows the instrumeng

with the crank inlg_la.ce ready to be operated upon
The two glands, Fig. 4, are made wide enongh to
allow the slotted end of the crank to pass through.
In the left-hand end of Figs. 1 and 2 a rects rulap
recess 1S made, shown by dotted lines, to receive
lever bar, B, about 20 in. long ; this bar is 1} in. by }in
In section; this lever is used to counteract th
ressure of the screw, which has a tendency ¢
end the outer end of the crank towards the whes
and to bend the shaft as well. To use this inste
ment, you wind back the screw till only the peil
1s visible, then place it on the crank,
point of the screw in the centre of the "he
screw }trl:J the four nuts on the two glands till §
crank is bound firmly in ; now place the lever in tk
socket, then apply the wrench, and at the sar
time pull the lever with the left hand sufficient
keep the crank from bending : if this does not brit
away the crank, it means to stay on.—A. S. P.
Indiarubber. — WATERPROOF. — Your failus
arises from the use of gutta-percha instead of ind
rubber solution. If you will try again, using
solution of indiarubber in na htha, you will pn
bably succeed in waterproofing your socks in
satisfactory manner. Gutta-percha is nate
hard and brittle ; hence the splitting of which
complain.—Qur VIVE.
How to Fret a Banjo.—C. T.—Mark carefull
the exact distance from the nut to the extrems
diameter of hoop on a piece of wood or cardboard:
then mark the exact place where the brid ill
stand —about 3} in. or 4 in. from edge of hoop,
according to the size of banjo. Take a N
compasses, or spring dividers, and divide he
distance from nut to bridge into 18 equal parts.
Work your compasses along, commencing exactly
at the nut, and count the parts until you come
to the bridge. If the point of the compasses af
the 18th part comes exactly on the bridge mark,
the distance between the points of the com 3
will be the exact distance from the nut to the
first fret. If you come short or over the ln'ﬁ
mark, alter the compasses either way required, and
try again, until you get it right. Havi
off the first fret, close the com S A t.rgﬂn.
commence at the first fret am{ divide the
between that and the bridge into 18 equal 3
having done so correctly, you will again have the
exact distance from the first to the second
mark off, close the compasses a little more,
time starting from the second fret to the bridgs
dividing the distance into 18 equal parts, and so on,
until you get all your frets marked, each fime
dividing the distance from the last fret mark a
to the bridge into 18 parts. Providing that you
have divided with the compasses correctly, yof
will now have a fretting gauEe practically corree§
from which you could mark off any num r ol
banjos of that particular size. _ em o
frettingi banjos will do for any sized instrument
You could work the divisions out mathematically
if you like, but you will find the method I give
the simplest. If you want frets across the finger
, Tun a series of saw cuts across, glue in
strips of sycamore or other light-coloured
and dress off level. Or you could have peari de
along the side of handle, which look much ne
than frets across the finger-board.—J. G. W.

Raising Water, — A WouvrLp-Bg [IxvE
—There certainly are no meana of artifi
raising water above its level without the use
mechanical appliances of some sort or other.—F.

Rack and Pinion.—Bramr ATHopne.—You can

t work of the kind you require from Messi
Eeﬁmshnw and Baxter, 33 and 35, Goswell Road,
London, E.C.—F. C.

Ventilators.— Youxc TixsumiTH. — To do this
lead your pipe into a box and stretch across the
box a piece of green baize, fastened all rnung
that the entering air passes through, and the
is thus filtered off. You can get the baize at any

respectable draper's.—F. (. -
Gas Burner Patent. — W. W. (Lambeth) —I

aft,

-
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do not wish to discourage you, but to judge from
your sketch I do not lh?nk vour burner would be
a success. As far as I can see, you have made né

vision for air, and there is no regulator.
g:rkﬂ is already flooded with gas burners,
bad, and indifferent. Full instructions for . P
nu% patent have already been given in wm;:

‘Hot Water

Supply.— Vorcay.—Messrs. E. and
Strand, London, publish a book § w
ater Supply,” by F. Dye, price 35 88
I can thoroughly recommend as & Prafee
M‘ﬂl-'ﬂttmtrmﬂmnnith;sahuh:ﬁﬂhtalm 10
one book ; itis Black, an&
bt 'h‘?&%kt a:dc price &
amateurs and apprentites
wm no use whatever to a : i

Stain. - GoLDRILL.—Without an OpPOTTEee

of r & piece of the stained oak to WIICE L =
r, I cannot possibly say what staln =Y

0 give it a gréen colour. The only

to manage is to obtain a few spec

pen dyves or ts and try them on '
mﬂra no di
e to a8 plec

!

i
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Tl j - L.ll."._
|
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andmrrlﬂﬂ?
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sufficient p
ém EIEII;E. nothing more ia absolutely necessary.

. Microscope Mounting.— F. P. (Brighouse).—

;
T
:
':'

—

Weneering. — G. B. (Ozon). — Yes, of course;

':ghu would {?ﬂ i’l:lﬂtrﬂld of handscrews when
ng reneers i S8 g screws, ot 58 Jong
= a 2 H L

yahions - e “sr:ﬂmru to squeeze out super-

you what weight per square foot

would be sufficient, but you ought to have no

determi

difficulty in ning this roughly am:urdinE

ces. You might almost as well as

what pressure, in pounds weight, is to be applied

the handscrews. Your uestion looks rather

when looked at in way, does it not?
No, the roughness left by the saw on the veneer
js not so. suitable as that made by the tooth plane.
A good deal depends on the nature of the saw
marks, but with the plane you will be quite safe,
small and onal work, you might substi-

t file for the plane. hanks for good

a
:t:hm—ll D.

all metal caps referred to in my last article
Ee%mm Hﬁ,p'&nl. 1., should be obtained with-
out difficulty from any of the leading London or
vincial opticians. have always obtained all
have needed for my own use from Messrs. Thomp-
pon & Capper, 4, Lord Street, Liverpool.—A. T. S.
Book on Ship Joinmery. — SHir. — Apply to
4 R\f’ih;nﬂ‘ nagtiml houk:t:;illfiru, 156,
inories, London, who, perhaps, may advise you
Elnﬂ:rm:mhuuk containing t wﬂh other subjects.

Ascertaining whether an Article has been
already Patented.—F. B. (Swanscombe), whilst
be appreciates the lizht thrown by WonkK on patent

 Messra. Norie &

. matters, is of opinion that the means by which an

¢
|

i
"
I

jntending patentee may learn whether hisinvention
has or has not been forestalled, have not been made
gufficiently clear. In our answer to A. H. (Ports-
mouth) we pointed out that in most large towns a

. library of specifications is to be found where every

. on th

h

facility is given to the inventor to satisfy himself
int, free of cost. There is another wng
n to those out of reach of such a library, whic
will be known to all those inventers who have fol-
lowed our often-given advice of obtaining from the
Patent Office the “* Official Circular of Information.”
This circular contains a list of abridgments of
cifications ; they are divided into 103 classes.
gfr inventor has, we will say, invented some new
inting material ; and from the list of abridgments
e will select No. 50, which includes ** paints,
eolours, and varnishes.” It will cost him 1s. lud.
by post 2s. 1id.). From this he will judge whether
ln:hu the field to himself ; and if not, he will sce

., from the abridgments what specifications he oucht

to examine at length, and will send to the Patent
Office for copies of them. The prices of specitica-

- tions vary, but they are not costly, being published
~for public information, and not for protit.—C. C, C.

To Melt Gold Dust.—G. W. (London, W.C.). -
Before commencing this reply, I shall indulge in a
growl. Why do the people who write and expect
vs to give them a clear answer, I repcat, why do
they not think about what they want to know, and
give some indication of the quantity to be dealt
with? Nearly every other question has some
careless haziness of this sort, and, as it is one that
could be obviated by a moment’s thought, it is no
wonder that I and others feel a bit savage. Every-

~ body knows that to say a thing is as big as a piece

of chalk, or as a lump of wood, conveys no idea at all
of definite size, and Lthese are very clear definitions
to some 1 get hold of. For example, [ am asked,
“(Can I melt gold dust in a large kitchener?” It is,
of course, possible, if the chimneys are clean and
clear, and the dampers open, to get sufficient heat
for a few ounces, particularly if good coke and
some charcoal are used; but if the quantity is
great, how, by St. Dunstan, the patron saint of
goldsmiths, can I reply in any but a general way,
which will, most probably, not meet the ticular
case in point! However, here goes, and as there
are two sorts of gold dust, namely, gold dust as
found in a natural state, and secondly, that made
by the file or other tools, scorpers, gravers, etc.—
this latter being known in trade parlance as lemel
- it follows that two descriptions must

given, as the inquirer does not take the trouble
to say what he wants. First, for the pots employed ;
ﬁ:er are :ith:r 1.1!.1; nﬂliinnrr crucible or '1!'1“ th;

nmbago po e plumbago pots are far an

away the best, but the others are generally used, for
they are much cheaper, and, with care, can be used
for almost all work., HBoth sorts should be annealed
Lefore use, for if they are to split it is better that
they should be empty. When they split and let the
gold down into the ashes, the pounding, [;rindinn.
sifting, and washing necessary to get it all back is
no ugrecable task, and will soon teach the advan-
tuge of & little previous care ; and all that trouble
leaves out of consideration the loss which is bound
to take place after an accident of this sort. Mor-
gan's, Hattersea, {8 the firm that makes most of
the pus used in London, and they can be bought at
any jewellers’ material shop, and there are plenty
in or near Clerkenwell Green for G. W. to go to.
Now for the fire. Do not have it too large or too
hot when the pot is first inserted ; it much
better 10 apply the heat nally. Therelore,
fill up llLl:u.mr urnace with fresh coke, and let it
burn wly for & short time; then open your
dampers and get all the beat you can. On no
account omit to see that you have a good base of
alinost solid fuel for your pot to rest on, to avoid a

- Capmize, which may occur if the fire be hollow,

80 much for pot and for furnace; now we will

i
o4 L d
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?rnceed to “run down" the gold dust. Put it in
he pot with some pieces of borax and fix it in the
fire. If it melts clear and bright, pour it as it is
into a *‘skillet,” previously warmed and slightly
reased. If the molten metal spits, or makes a
nd of eruption in the centre, or races round and
round, then there is something impure in it, which
we can probably remove by stirring up with a stick
of charcoal, or by putting a layer of powdered char-
coal on top. If that fails to clear the metal—for it
should be as bright and clear us burnished silver
—I should introduce a small piece of sal-sainmoniac,
or stir it with a piece held in the tongs. Failing a
od result from that, a piece of corrosive sublimate
fmblundq of mercury) should he put on the metal,
Juring this time the molten state must be main-
tained, and the pet must be kept in the fire
until the fumes are completely driven off, Put in
some more borax, and pour the gold in when the
borax has become completely liquefied ; but do not
et any of the fumes of either of these into your
ungs, Should these have failed to give a bright
and sound ingot, the method which follows will
have to be used. It is the simplest I know of,
but it is only one.of the several ways used for the
gurpu.ie of melting lemel, which we have previously
efined as the gold dust produced while working
the metal. In the first place the lemel has to be
burnt, to get rid of all the organic impurities as far
as possible. The way to do this 15 by placing
a piece ol brown paper in a clean laylle; then pat
the lemel on it and give it heat until it ceases lo
smoke, stirring it as it approaches red heat to pre-
vent it melting and attaching itself to the ladle,
Sccondly, pound it in a mortar and remove all the
sleel and iron by means of a magnet, It is now
ready for mixing with the flux; in this case
we shall use pearlash, and an cqual quantity of
lemel and powdered pearlash should be taken and
mixed together. Then place it in a melting pot
(the skittleshape, A, is betier than the usual shape, B),
and do not fill it nearer
than an inch or two fromn
the top. If all will not
EO in at once—and it 1s
not necessary that it
should—the surplus can
be added as room is
made in the pot by the
mixture sinking. As be-
fore writien, heat it
gradually and glance at
it occasionally, for it
may want to boil over;
if it Inoks as if it will, it is only necessary to throw
in a little powdered dry common salt, and that will
quiet it down. We will now suppose that all has
been put in and melted for some time, so we will
take off a little of the flux with the poker, and
if it is quite clear from metal, and is of a ver
dark green or dark brown colour — all through
alike—the chances are that it will be ready tor
ouring into a warm greased skillet, or it can be
eft in the pot and the pot broken to extract the
nugget. Lemel melted is rarely good to re-ulloy
for use, so the best way will be to have it assayed
and fine gold obtained to value. Any refiner will
manage that, or you could send a piece weighing
twelve grains to Johnson, Matthey, & Co., Assay
Office, Hatton Garden, and obtain a parting assay
for 13. 6d. That gives the exact quantities of fine
gold and fine silver in a pound, troy ; so it is easy
Lo calculate the value of any size ingot. A plum.
bago pot is recommended, for sometimes the
crucible gets eaten through by the boiling flux,
and a spill may result. In both cases the inzot
or nugget will have to be remelted--that is, if yon
are going to use it yourself ; but my advice i+, don't
attempt to work lemel gold—you will be sorry if you
do. Should you only want to melt such stuff once
ortwice, it would be better to get a refiner to do
the whole atfair, for he has furnaces speciaily built,
and he would doubtless allow you to remain during
the process, if the amount in question is worth the
supervision. In conclusion, 1 feel as though the
answer, long as it is, is unsatisfactory, for there
are several other things that are in my mind, but
no good end will be gained in writing them down in
this reply, which, I trust, gives a clear account of
how to melt gold dust.—H. 5. G.

Refracting Telescope — Huyghen's Achro-
matic Eye-piece -Magnifying Powers.—J. T.
8. (New FErompton).—Y our letter has interested me
very much, because of its genuineness, Persevere
wi[ﬁ our experiment. I1f, as you say, your ohject
lens is forty-eight inches in focus, and you use for
eye-piece raur‘fmlf-inch plano convex lens, then the

magnifying power must be 41: = 06; it chnnot be

anything else. If you use the }-inch for eye-
piece, then the power is ff = 192. Baut, in either

ense, you will not get a satisfactory result, for your
object glass, being common, i3 non-achromatic, ie.,
uncorrected, and the using a single lense for eye-
piece increases the error. I presume that you do
not see your way clear to buy an achromatic object
glass in place of your common one (an ordinary
achromatic object lens, 2ith inches in diameter
and thirty-six inches in focus, costs, at a good Lon-
don house, 18s.), and, therefore, the best thing that
you can do is to make for yourself a proper eye-
piece. To do this proceed as follows :—Procure two

lano convex lenses, having their respective focal
engths in the Empurtiun of one to three, thus—
{ inch and } inch or 4 inch and 1} inches. Place these

Crucibles.
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at a distance apart equal to one-half their joint
focal lengths (1} ;-! = 4 inch in the first case;
i ': 14 = 1 inch in the sccond case. The plane
sides should be toward the eye, Lo which, of

the smaller lens should Le the nearer. Hetween the
two lenses and in the focus of the first should be
placed a sltop, as shown. The
central hole,which defines the fleld
uf view, will need to be slightly
smaller in diame- ter than the

smaller of the two Jenses used.
The magnifying ower of this
combination will about twice
ns great as the

]:owar which
enses, used
Thus you ma

the larger of the
alone.would have,
calculute  easily whatlensesawi

give youn a tixed power. For example. With
lenses }inch and ! inch placed half-inch apart, the
power would be with your 43 inch focus object glass

8 Lo 18 x 4 ., 90 _ 6t x 2 =198

r e X 2 =T
1
This is quite high enongh for you to attempt to use,
The better plan, indeed, would be for you to get
a plano convex 14 inch, and with this and the half
inch that you have, to mauke an eye-piece of power

8 01822 . 0_-932 x2=6L

X S 2 =8
- .

This power wonld show you the belts and moons of
Jupiter, and evern the rings of Ssaturn. Your idea that
the power you have so far obtained isonly ten is per-
haps due to over-strained expectation. A telescope
is always disappointing to a beginner. Get used te
it, und learn wll its taults, and then you will be able
to see a great deal more, As for Venus, it is the
o=t trying object of them all, Many a good tele-
scope shows faults when it is turned on to Venus.
She is so bright und so dazzling. When you would
observe her, first stop your object glass down %o
about one inch, and then you will see her phases.
Do not aim at high magnifying power. Asa youn
student lay this to heart, that more pleasure an
profit can be obtained with a telescope ﬂrm'lj
mounted (how important is this !) and armed wi

a low power than with a loosely-mounted instru-
ment armed with a higher power. Experienced
astronomers, as a rule, use low powers, except for
very special work. I should not advise you at-
tempt to make an achromatic object glass for your-
self, and, if you were to nttumrl. it, a lathe would
have very little to do with it. Lenses are not made
on lathes. But you might make a reflecting tele-
scope ; and when this 48 inch of yours is in working
orider and satislies you, if you write to the Editor
again, he will send your letter to me, and I will tell
you more about it.—E. A. F.

A Complaint.—-C. H. (Bloomsbury).—My con-
tributor v.Fhu writes upon the bench, plane, and
kindred subjects declines to notice criticism couched
in the tone of your letters,.—LD.

Black Lead.—P. 1
emery, and all kinds of polishing materials can be
procured at the under-mentioned addresses : Messrs.
Acton & Borman, 72, Shoe Lane, London, and
H. 8. Hannah, the British Emery Mills, Bermondsey
Wall, London, S.E.—R. A.

Gold Transfers.—J. J. (Bristol).—You can ob-
tain wold transters for japanning from the follow-
ing: H. M. Stevenson, 6, Kdmund Street, Birmin
ham, und;'i’. Gay, 115, Holloway, Head, DBirming-
ham.—I{. A,

Springs.—W. H. D. (Plymouth).—I cannot tell
rnup; he ]Eriue. Youshould write and enclose sketch
to Me-srs. Gillett & Co., clock-makers, Croydon,
surrey. -F. C,

Sup:rficial Measurement.—E. C.
The ol fu-ioned duodecimal method
t1e quis ke way when you become accustomed to
it : it i= w rked as follows :—The total superficial

Stop.

| arei will te equal to twice the sum of the height
and breadih multiplied by the lengthﬁ. plus tw
the breqadth multiplied by the height. For example,
let the Junensions of a case he—lengl.h,& ft. 7 :
breadth, 3 ft. 4 in. ; and height, 2 ft. 6 in.
Height .. 2ft. 6in.
lreadthe.. 3, 4,
5 '. 13 :-: .
1, 8 1
Length 50 T Q
"J:ﬁ L3 ] 4 L4l
6, 9.8
65 . 1, 8 forsides, top,and
== bottom.
Breadth .. 31t ; in.
"
ﬁ L H L]
HEMht - _2_ " 6 "
13,, 4,
_'_:i__li l " u
16, 8, 0 forends,
6, 1, 8
Total 81,, 9, 8

The result is 81 % squaro feet, that is, 81} square
fect. The third‘hgurn. which represents (3, of a
square foot, may be neglected, or the sum mAY

be called 81§} according to practice.

B. (Ashford). — Black lead,

is probably

As the
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duodecimal system is scarcely known out of some
few trades, it may be well to describe the mode of
working it. In multiplying 11 ft. 8 in. by 5 ft. 7 in.
we have 5 x 8 = 40 ; dividing by 12 we put down 4
and carry 3; then 5 x 11 =55 and3 = 58: then
Tx8=056,8andcarry4; 7x11 =77 and 4 =81, 9
and carry 6. The remainder, 8, is put one remove fur-
ther to the right, because its units are one-twelfth
the value of those in the second column. The first

of the product (65) are square feet, the second
(1) represent strips one foot long by one inch wide,
and the third (8) square inches.—F, C.

Sword Warping.—SworD.—From the statement
furnished it is clear the blade is badly made, and
straightening it will not change it into a well-made
blade. Therecannot be a more delusive notion than
the fault is in the hardening. Theevilis inherent, and
the act of hardening reveals it. A well fﬂﬁ&ﬂ blade
would not warpif the plan of hardening be adopted as
described in the article on * Swords,” No. 19, WoORK.
They may be made too hard or too soft, but they
will not warp for either of those reasons, if pr Eerlr
forged. The fault may be remedied by again heat-
ingand hardening and tempering the bladeé, bu tif the

e warp, it is of no use to ect to make it true
and finish it; as a sword it be ever a fault
weapon. It should be thrown with the *bushel-
iron” a8 waste, and most careful supervision kept
over the man who turned out the faulty blades. Note
well the men who turn out the blades that do not
warp. Paythem extra for the better workmanship
they display. Or, better still, if you are an employer
set to, and examine into the various workings o
a blade up to the time of hardening. It will be a
confirmation of success. To attemptto set a warped
blade true will be a mental fraud on your common
sense, and a practical fraud on_those who pay for
the sword and rely upon it. We hear much of
technical education, competitive examinations, and
exhibition prizes for highly finished swords. Why
not distinguish the most successful blade forger
and blade temperer? Of course the men should
not be scou to their tasks by piece-work prices,
but paid well, though the time taken over the jobs
might be twice as long as allotted for picece-work
earnings. It would not be much more on the total
cost of a finished sword.—J. C. K.

Freezing Liquids. — INQUIRER (Feovil). — A
liquid can be cooled down or frozen by surround-
ing the vessel containing it with any of the follow-

ing mixtures ;—
Number of The Tem-
parisof  perature
erreh Con- (Fahr.)
Freezing Mirtures. slituent. oblained.
Ammonium nitrate ... 1
Sodium carbounate 1 7
Water
=odium sulphate
Ammonium ehloride 10°
Patassium nitrate
Dilute nitrous acid ...
=odium sulphate 0°
Hydrochlorie acid

~odium sulphate

Dilute nitrous acid ...
Sodium sulphate
Ammonium nitrate ..,
Dilute nitrous acid ...
Sodium phosphate ...
I’ilute nitrous acid .., s
Sodium phosphate ...
Ammoninm nitrate ... }
Dilute nitrous acid ...

The nitrous acid ean be made by warming strong
nitric acid with white arsenic or starch, and con-
ducting the fumes evolved into water. In ice-
making the fresh water is Tlnceﬂ in large wooden
tanks divided longitudinally by metallic slabs,
placed vertically, forming interna passages through
which cold ne from refrigemtinf machines is
Eumped. As the cold brine circulates through

ctween the plates forming the slabs, the ice is
formed on their outside, and gets thicker and
thicker until the two sides approach to ahout three
or four inches from each other when the ice is
taken out. Bnt as this requires refrigerating
machinery, I should think that a freezing mixture
as desori would suit rﬂurpur[mae better ; unless,
gf Irim{l.}raef you wish to cool liquid wholesale.—

Scarf Pin. — A, 8. II. {Lﬂndan. S.IL.). — The
muking of this will be included in the jewellery
papers now appearing in Wonk,

B Ceiling Whitening,—W, . B.—The paper on

Distemper or Tempered Pﬂinting"-‘publiﬁnud in
Wonk, No. 50, a few days ufter your query wns
sent—gives every information upon the ahove sub-
Ject, ind doubtless you have ere now availed your-
self of its contents.—F, P.

Book on Metal Working.—GorLpriLL.—I am
not. aware of any book on art wronght iron work,
though severnl articles have appeared in periodicals.
on bent iron work, but I do not think they were of
much value.—(3,

Pine Wood, - E. H, (Clerkenwell),—1f ~E. .
will write to me through the Editor I can supply
him with first quality Quebee pine 5 in. by 11 “1
but he should be able to get it at most of the timber

‘ards in _his neighbourhood. Have you tried

newin's, Hatton Garden, E.C. 7—A. J. I

Curing Rabbit Skins.—W. K. (Lecds).—There
arc various methods of curing small skins, One
receipt is: Take § saltpetre and } alum, both in

35
14°
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?
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21°
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mixture; fold the skin together flesh side inwards,
and roll it up as tightly as possible, winding twine
round the roll to keep it tight. Hang in a dry
place for some days ; then unroll and scrape clean
with a blunt knife. Another way is to stretch and
tack the skin, fur downwards, on a board, and
spread the dressing over it. A good dressing would
be, burnt alum, }; camphor, in powder, 1 ; nutgalls,
coarsely powdered, £; ground oak bark would do
' instead of the nutgalls. Burnt alum alone, how-

ever, makes a very guud dressing, as it is drying.
preservative, and obnoxious to insects. I have,
indeed, cured many sking, in the absence of other
dressings, with wood ashes, merely. If skins are
hard and stiff when cured, t'he.:.r can be softened by
well working some mellowing ingredient into the
pores, such as soft soap, grease, ete. The beautiful
softness of kid gloves (for which the skins are cured
with alum alone) is gained by thoroughly impreg-
nating the skin with volk of egg, and then drawing
it backwards and forwards over a blunt knife fixed
Rfr%&ht till the rigidity of the fibres is overcome,—

Governor for Half Horse-power Engine.—
W. W. (Glasgow).—To tell you how to make a
governor for your engine in the ‘* Shop” columns is
impossible. "T'is an intricate subject requiring an
article to itself; I have dealt with it shortly in an
article, in the Editor's hands, on * How to make a
Quarter Horse-power Engine;” but cannot tell
when gn:m will see it appear., You must have seen
cuts of the old form of Watt Envernur. with its
long arms and slow motion, in all text-books on the

Governor and Parts for Engine,

stecam engine, accompanied by the butterfly equi-
librium valve; I suppose you do not wish to be told
how that is made, but only to know about what size
would suit your engine. Supposing, then, you have
your throttle valve carefully packed so that it does
not take much power to move it, you may do with
balls of 2 in. diameter, arms 5 in. long, and at 100
revolutions per minute they will fly out to an angle
of 45 degrees with the centre of revolution. Should
the speed increase to 105 revolutions the plane in
which the balls revolve will rise } in.; should the
Eﬁeed drop to 95 revolutions the balls will fall till
they revolve in a plane } in. lower than the mean
position. The figure will make this quite plain ; the
point A is the point of suspension, the lines a b, ¢ d,
e f, the three planes of revolution; with the arms
5 in. long, for 105 revolutions, H will be 3} in. ; at
100 revolutions, 11 will will be 3% in, ; at 95 revolu-
tions, o will be 4 in. Now you ean set out your
governorifor yourselfand arrange that the movement
of the balls from the top plane to the bottom one
shall open the valve from *shut” to * wide.” The
difficulty with these governors is, that their power
is so small that the slightest stitiness of the valve
will be too much for them to overcome: that is
why I recommend you to have yours so large:
many such governors do not control the valve, but
are simply ornamental. If you make yours as
described, you need never have a variation of speed
of more than from 105 to 95 revolutions. I am sup-
posing the governor will run at the same rate as
the engine. If you wish the engine to run at any
other speed, you can easily arrange it by sizing the
pulleys that drive the governor: for instance, if
you wish the engine to make 200 revolutions, you
would have to make the pullc_g on engine haif the
size of that on governor, ete.—F, A. M.

Gold Blocking.—(!. I, {Lmrdau}.-—-.rillhuugh
personally fumilinr with the uses of gold leaf in
most matters apperinining to embellishment, I
must confess your inquiry is not sufliciently explfuib
to ennble me to answer with any degree of confi-
dence. I would here ask all who can, to send a
smuall sample of any article they ask information
on, when such is of a convenient nature to send by
post, Gold leaf can be aflixed to a surface in a
variety of ways. By contact with a hard, but
slightly sticky, filin or surface, such as oil gold size ;
by being placed upon a gelatinous coated surface,
such as in glass gilding, ete., when the water
evaporates and leaves the gold cemented to the
substance ; and by %reaaure only, such as the gild-
ing process of bookbinding, and that once grent]r
used, but now almost out of date, of gilding wall
papers with fnnuinu gold leaf. If the work you
refer to is of a printed and ornamental nature, I
should think the block is pressed on to a size of
either isinglass solution, albumen or %upu.nneru'
gold size, and then the leaf laid over it; the nature

powder, and well sprinkle the fles side with the
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of the material would allow the little time required
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IN accordance with instructions the
& Co. Inspection Burean mcentl}innrecn‘& Ju W
car wheels made by A. Witnery & Sons for the
Savannah, Florida, and Western Railrond. Fop
size, each wheel was measured around the tread
by a brass tape divided into spaces of } in, each.
E;l; e record s uwrﬂ that 4,335 ﬂ;heela were exactly

1e same circumference : O were but } in, legg:
881 were but } in. over, while 420 were va.#iud' ;-

# in. either way. That is, the extreme variation g
in 8,630 of these wheels was ¢; in. in diameter, and =
in -831it was only #» For roundness the wheels
were tested by a true ring resting on the cone of
the wheel, and none was found with a wvaris on
of more that ¢ in. at any point, For strength, 106
of the wheels were broken under the test, by
& weight of 140 1bs. falling 12 ft. The cations
required that they should stand five blows. Two
wheels broke at nine blows, while 50 required from
50 to 118 each. To start the first crack the averaga
number of blows was 13-26; to break the wheel in
two, the average number of blows was 4956. The

average depth of the chill at the root of the fis nge

o, gt

—

in the 105 wheels broken was % in., and the de gt ]
did not vary in any case more than ! in. rou "%'T" F&L .
wheels, one of the wheels inspected wen
jected because of chill cracks, blow holes, or. sther
imperfections, and none needed to be ground or in
any other way made smooth or true.
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On the First of Every Month, 4d.

Cassell's Time

AND

Through-Route Glance-Guide.

A SUBSCRIBER cwrites — I always buy ¢ CassELL’'s TIME
' and although I travel almost every day have never
yet found any mistake in it, and I consider it more useful and
time more simple than any other book of the

TAELES,

at the same
k_ind.”

i« agsell’s Time Tables’ may be safely recom-
mended to all intent upon a railway journey, as the clearly-
tabulated routes and the useful maps of the suburban and pro-
vincial railway systems which they contain will ennb!e the
passenger to select the train required without the slightest

difficulty or uncertainty.”—Morning Post.

CASSELL & COMPANY, LiMmTED, Ludegate Hill, London,

-

VIILNES,

MANUFACTURER OF

HIGH-CLLASS LATHES

FOR

SCREW-CUTTING & ORNAMENTAL TURNING

TREADLE MILLING MACHINES, HAND
PLANING MACHINES, &c.

Ingleby Works, Brown Royd, Bradford.

2

| I——

Tables

ACCURACY AND LIGHT RUNNING GUARANTEED. ESTABLISHED 1858,
ESTABLISHED 185l DEILICIOUS
BIREBECE BAINIS..

Southampton Buildings, Chancery Lane, London. T E M P E RAN G E D R I N K S
THREE per CENT. INTEREST allowed on DE- .
FOSITS, repayable on demand. R T R T, Mason’s Non = In-
TWO per CENT, INTEREST on CURRENT li:,- . 1..;!,|'r;.3;l5_-7_1——-%-—f?/ toxicating Beer,
ACCOUN'TS calculated on the minimum monthly balances, 1| R " il ﬁ:ﬁg‘: B rmﬂ:i:iun.ﬁ B EI:J
when not drawn below £roo. [ e Ill-lli"_t“? minutes a l:11.:!|l:i|::l1-15- Temper-
sTOCKS, SHARES, and ANNUITIES Purchased Ao :;1-1_'.-_"7—‘_' : -ti__‘ ance Wine or Cordial, Ginger,

and Sald. L O e

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

section. Apply at the Office of the BIRKBECK FREEHOLD LAND
SUCIETY, as above.
The BIREKBECK ALMANACK, with full particulars, post free

on application, FRANCIS RAVENSCROFT, Manawer.

atephens

.

FOR WOOD.
) Specimens and
‘. Prospectus giving
i full details as to
{ use free by post.

H. ©. STEPHENS, 101, Aldersgate Bt.,, London, E.C.

New and Enlarged Edition. Cloth, 3s. Gd.

COL QUR. A Scientific and

Technical Manual treating of the
Optical Principles, Artistic Laws, and
Technical Details governing the use
of Colours in Various Arts. By
A. H CHURCH, Professor of
Chemistry in the Royal Academy of

Arts, London. With Six Coloured
Llates.

Cass \
SELL & Company, Limitep, Ludgate Hill, London.

Akl Orange, Raspberry, Black

Currant, Lime Fruit, etc.

\ One Tablespoonful
of Mason’s Extract of

¢s| Herbs makes one wallon of

=w==] gplendid Beer, refreshing and

: non-intoxicating.

=l A Sample Bottle of

| either Essence or Ex-

| tractsenton receipt of

# - - gstamps,ora bottle of

AGENTS WANTED,
NEWBALL & MASON, Nottingham.

MANUALS OF

TECHNOLOGY.

Edited by Prof. AYRTON, F.R.8., and
RICHARD WORMELL, D . Sc,, M A,

THE DYEING OF TEXTILE FABRICS. By J. J.
HumMmeL, F.C.S. W7ith Numerous Diagrams.
Seventh Thousand. 5s.

STEEL AND IRON. By WiLLIAM HENRY GREEN-
woop, F.C.S.,, M.LM.E,, &, Witk 97 Dia-
grams, Fowrth Edition, 5s.

SPINNING WOOLLEN AND WORSTED. By W, S,

BRIGHT McLAREN, M.P, With 69 Diagrams.
Second Edition, 4s. 6d.

CUTTING TOOLS. By Prof. H. R, SmrTH, With
14 Folding Plates and 51 Woodcuts. Zhird
Edition, 3s. 6d,

PRACTICAL MECHANICS. By ]J. PeErry, M.E,

With numerous Illustrations.
3s. 6d.

DESIGN IN TEXTILE FABRICS. By T. K. AsH-
ENHURST. With 10 Coloured Flates and 106
Diagrams. Third Edition. 4s. 6d.

WATCH AND CLOCK MAKING. By D. GLAsGOw.
4s. 6d.

Third Edition,

CasseLr & Company, LimiTen, Ludgate Hill, London, '
The Work Magazine Reprint Project (-) 2013 Toolsforworkingwood.com

which keep the Tobacco always in fine smoking condition. F
Cigarettes can now be obtained of all leading I'obacconists, Stores, &c., i

BEAUTIFULLY COOL and SWEET SMOEKING.

SMOKE

PLAYER'S NAVY GUT.

Ask at all Tobacco Sellers, Stores, &c., and take no other.
Sold only in 1oz Packets, and 2oz and $oz. TINS,
Player's Navy Cut

r ’

The Genuine bears the Trade Mark, *NOTTINGHAM CASTLE,"

on every Packet and Tin,

INVALIDS

May be speedily restored to healih by wearing
one of

RINESS?

A
ELECTROPATHIC BELTS

Though they are guaranteed to generate continu us
Electric currents, strong enough to cure a mos: al dis-
arders of the Nerves, Stomach. Liver.
Kidneys, &c., they do not cause the least discomfon
to the wearer; but, on the contrary, they give supjors
to the varous organs of the body, and

INVIGORATE

the entire frame. They also effectually prevent Rheus
matism, and kindred ailments. Tacusands of Jeii-
sionials from all classes of society may I+ seen ar the
Eleciropathic and Zander Institute of the
edienl Battery Co., Limited,

\ 52, OXFORD ST. LONDON, W.,

{Corner of Rathbone Flace.)
. Pa Phlet. consultation, and adyice,

m
Free on npplieation.

CASSELL'S

TECHNICAL MANUALS.

Tilustrated throughout with Drazvings and Working
Diagrams, bound in cloth.

Applied Mechanics. By Sir R. S. Baiy, LL.D,,
F.R.S. Cloth, 2s.

Bricklayers, Drawing for. 3s.
Building Construction. as,

Cabinet Makers, Drawing for, as.
Carpenters and Joiners, Drawing for,
Gothic Stoneworl., 3s.

Handrailing and Staircasing. 3s. 6d.
Linear Drawing and Practical Geometry, a2s,

Linear Drawing and FProjection, The Two Vols.
in One, 3s. 6d.

Machinists and Engineers, Drawing for. 4s. 6d.
Metal Plate Workers, Drawing Jor, 3s.
Model Drawing. 3s.

Orthographical and
tiom. 2s,

Practical Perspective, 3s,
Stonemasons, Drawing for. Cloth, 3s.
Systematic Drawing and Shading. 2s.

3s. 6d.

Isometrical Projec=

Casserr & Comprany, Limitep, Ludgate Hill, London.
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BEECHAM'S PILLS have the
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the banwher of pain, the key: to health.” ;.

one ot the best guarantees (o the nervous and debilitated i, il

Sale of any Patent Medicine
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tely, and

C 1' Invaluable as o
. m \J Strengthoning and In-

vigorating Doverago.
Indispensable for enriching Gravies,
preparing Soups, Entrees, dec.

OVl

Pure, Palatable,

instantly prepared. (3)
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HEOTHERS,
TOOL MAKERS,
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How to Beguile the Tedium of a Railway
Jowrney. | the Sea-side.
Jrse Pestsaen, Boanls, 3a, 6d.

W T%ese 5307 (Fusies o¥0nd & toen vl amd o7 tite
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TRATIONS OON NEARLY
Jose Reavy, price 18, : cloth, 9a,
The Official Hlustrated Guide

Ny THIK

Great Western l\ml\\

With Maps, Mang, and Hlustrations on veatly e SNy prag

UNIFORNM WITIT 'THE ADBOVE
London & North Western Railway.
Midland Railway, Raised,

Great Northern Railway,

London, Brighton & South Coast Railway.
London & South W estern Railway,
Nouth Eastern Railway,

. " Ask for the

MR TR S

Official Nustrated Rallway Guides putlished by
Lamuu & Company,

Cassens, & Cumrany, Liviven Ludecate N, ;.m; and all RPoobeedives,
PRINTRD AND PvnLisuzn

I'or Young People in Town and Country, or

s cloth gilt, gilt edges, ll:

| “Tiittle Folks o

Midsummer Volume,

432 Pages of Letterpress, with liuss
rvery Pack, Two Pictures in-
several Colours, and Four Plates in Colour, and -coms
Prostng o treasuary of hrighl and nttﬂcﬁn m&‘ %
Chuldren ot all R

CASSELL & COMPANY, Laven, £adpate Mo, Londen,

ARCS,

Now Reany, price 18,; post free, 18, 2d.

The New *“Little Fo]kﬂ
Painting Book,

Containing nearly

330 Outline qush'aﬂow

il =

J Suitable for Calouring. | e Fr 1? .

*oF In connection with this Work a large number ‘
lmnm and Stver and Rronze MEDALS are offered, fall pa
which appear in the July Part of * Little Folk _,.:_.1. '

now ready, price G SN
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