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THE SAFETY BICYCLE: ITS PRAC-
TICAL CONSTRUCTION, ETC.
BY A. B. P.

-

ENAMELLING, ENAMELLING STOVE—NICKEL-PLATED
Parrs—RUBBER TIirks, CEMENT, METHOD OF
Fixina—WIRED TIRES REQUIRING NO CEMENT
—8pricive TIRES — FrreriNng MACHINE TO-
GETHER AND TESTING BEFORE ENAMELLING—
RE-FITTING UP—ACCESSORIES.

Having got our wheels and frame ready
for the enameller and plater, the remaining
work after these processes have been gone
through is the fixing on the rubber tires
and the fitting of the machine together.
As to enamelling, the machine may be
enamelled by baking in a stove, or it may
be enamelled with a brush ; the former is,
however, by a long way the best: indeed,
all good work is stove-enamelled. But for
the mechanic making his own machine, the
fitting up or providing of an enamelling
stove 1s out of the question. It is a con-
cern that costs £9 or £10, so if his machine
1s to be made a good job it must be sent
out to a practical enameller, who will do it
at from 15s. to 20s. ;
lining, if wanted, a
few shillings extra.
If 1t 18 to be done

in the stove, it must
be done before the SR o
tires are put on the EEEEEEEEEESETY
wheels; if with a ~~====8 '
brush, the tires may
be on or not, at op-
tion. For an enamel,
or japan, to put on
with a brush, I would
recommend the Club

good rubber, somewhat about 4s. 6d. or 5s.
er pound, as such tires are cheapest in the
ong run. The rubber may be either red or
grey, so long as it is of good quality. Our
tires are fixed on the rims with a cement
made for the purpose, and sold at 1s. and
upwards per pound, according to quality.
I-F&ving thoroughly cleaned the rim, place
the tire on it without the cement, in order
to see if it requires stretching ; because if 1t
requires stretching it must be pulled equally
all round the wheel, else you will have thick
parts and thin parts, making a lumpy wheel.
Having melted the cement over a fire or a
gas-jet, using an iron ladle with a spout for
pouring (Fig. 43), have the wheel mounted on
a spindle caught in the vice or driven into a
post, then with a red-hot § in. iron rod heat
up the rim all round by revolving the wheel ;
this done, pour the cement from the ladle,
which, if properly melted, will be as thin as
hot glue, and will run freely In an even
stream all round the wheel, the ladle being
held stationary and the wheel turned slowly
with the left hand. Now place the tire 1n
position before the cement is allowed to
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Fig. 42.—Manner of Splicing

hard - drying  black
enamel, which 1is sold
by the Silico Enamel
Co., and atv most
cycle shops. It is
the best I have tried,
and dries in a few
minutes ; for this
reason it 1s somewhat
difficult to apply,
one part being dry
before another 1is -

coated. It should
be put on with a brush about an inca
broad, covering a good bit of surface
with a stroke of the brush. Two coats will
be required on all parts that have been
polished bright, so the whole may have two
coats with advantage. It is to be under-
stood, however, that this brushing process
will not give results at all to equal stove
work. It i1s only a substitute for the real
thing, and is only used by makers on a
cheap trashy class of machines. All the
parts to be plated are, of course, removed
from the frame before enamelling,.

The plated parts of our machine comprise
the following (although it is a matter of
choice which to plate and which to enamel) :
handle-bar with its extension tube, brake-
lever with the brake-rod (B, Fig. 35), lamp-
bracket (1"1g. 33), cone collar (F'ig. 38), L seat-
pin (Fig. 30), the wheel hubs before wheels
are built, cranks, pedals, bottom ball-bear-
mgs, pedal shaft, brake-spoon pin (Fig. 34),
adjusting screws (Fig. 40), and all bolts and
nuts about the machine. For Figs., see
page 436,

We now give our attention to the tires,
which are attached to the wheels after they
have undergone the enamelling process. Our
wheels are 30 in. by £ in. ordinary crescent ;
we therefore require two tires of these sizes,
and I should here advise the procuring

e ey e ST

Fig. 43.—Ladle for pouring Cament

(one-fourth full size).

cool, and give it the necessary stretching, if
any, taking care to place it in the rim with-
out twist. There is generally a little ridge
on the extreme top of the rubber tire, left
there in the process of moulding : this ridge
forms a good guide for placing the tire
evenly in the rim. We now requisition a
tire heater (Fig. 41): in this case a gas tire
heater. The curved top piece of this instru-
ment is perforated, an£ emits a number of
gas-jets, the gas being led up through the
shank from the rubber tube, said tube being
attached to an ordinary gas-bracket with
the burner removed. These heaters are
made with the jet-tube from three or four
inches up to nine or ten inches long ; five or
six inches is quite long enough. The rim is
heated on the under side at the spokes with
this instrument, the rubber tire being
worked gently sideways with the fingers;
the heater re-dissolves the cement in the
rim, and when that takes place the tire
rolls freely and the cement oozes out at the
edges of the rim. This is continued all
round the wheel, about ten minutes being
sufficient for the purpose. See that the
rubber is without lumpiness when setting
1t 1n the re-dissolved cement, as any flat
parts can be easily remedied by pressing the
tire from both sides towards it while the

cement is hot. If too much cement has !
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Fig. 41.—Gas Tire Heater (one-
fourth full size).

been put into the rim from the ladle, it will
ooze out too much and smear both rim and
rubber tire, making the latter (as it will
not come off clean) very unsightly ; there
should only be as much cement in the rim
as will make the rubber float when it is re-
heated. If a tire is put on in the way L
have described above it 1s sure to stay on,
assuming that the cement is good.  All that
is required in fixing a tire is to make a
proper union between the steel rim and the
cement and between the latter and the rub-
ber ; the cement, it of a good quality, has
the property of adhering to both these sub-
stances, iron and rubber, with great tenacity.
The part the workman plays 1s to completo

| the union in a proper manner between them.

I have handled a lot of wheels made by
a, well-known firm, in which their method of
enamelling is to dip the wheel, minus the
tire, in a vat of stoving enamel, then to
bake it in the stove. The result of this is
that the hollow rim that is to receive the
tire is enamelled the same as the other parts

| of the wheel, and on this enamelled surface

the cement does not hold as on the clean
metal. Their method
of putting on the
tire seems to be to
heat up the run, pour
a light stream of thin
cement, and to place
the tire on, pressing
it all round, and dis-
sensing with the re-
ieating process, the
MR result being that only
Iememee—sm g, partial adhesion has
taken place, the ce-
ment cooling  too
quickly to allow of a
proper union with
the tire, and which
only re-heating wili
effect properly. 1
have had wheels
treated in this way
for tire fixing, where
not a particle of the
cement had found
adhesion with the
rubber ; you could
push the rubber
out of the rim with the thumb without
difficulty, and when removed half round the
wheel the remainder would peel oft by its
own weight, and this on a machine costing
about £18.

I would advise, therefore, a careful re-
heating, with the jets not too large, in case
of damaging the enamelled rim; or if the
wheels are to be done with the brush, L
would advise that the rubber tires be fixed
in their places before painting.

It may be mentioned that there are tires
in the market that require no cement ; they
are fixed in the rim by a wire passing
through their centre as a core ; it 1s pulled
by screwing at the wire ends which are
fastened to the rim. I have not seen them,
so cannot speak of their advantages, or
otherwise, from experience. There are tires
also that require no cement, on account of
the formation of the rim, but of these I
need not speak further. I believe the best
thing yet is the good old method of fixing
by cement, and where it fails of its purpose
it is the inevitable result of defective work-
manship.

One method of making rubber tires is to
mould them in long, straight lengths, then to
make them to fit size of wheel by splicing.
This splice sometimes gives way and bas
got to be repaired. A good solution for

Tire (full size).
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this purpose is sold in most cf the cycle
shops.

A tire too large for a wheel, or a tire to
be adapted to a smaller wheel, has to be cut
and re-joined. It is done by splicing in the
same way. The method of doing this 1is
shown in Fig. 42. A clean cut with a sharp
thin knife dipped in water is made slanting
as shown, the cut being about two inches
long ; this cut is made on both ends of the
rubber, and both from the upper or outer
side of the rubber, so that one side of the
splice will lie embedded in the cement.
Both cuts must be exactly the same length,
and made straight and smooth ; these cuts
are smeared with the solution above re-
ferred to, and the tire laid aside Obefore
jormang for an hour or more; after that time
the two splays are laid carefully together
and pressed with the fingers ; they may then
be beaten with a bit of wood, when the
joint will be found to adhere so that you
could not pull it asunder, and you may pro-
ceed at once to fit it on the rim, and to use
1t on the road immediately.

The solution referred to is sold in one
shilling bottles. Accidental cuts in tires
may be repaired with it by cleaning out the
parts carefully and smearing them with the
solution, after which they may be kept open
for an hour or so, when they may be pressed
close, and the wheel is then ready for use
without further waiting.

After the tires have been set in the rims
and put aside for an hour or two, all super-
fluous cement must be cleaned off; 1t will
come much more readily off an cnamelled
surface than off the rubber ; allowing it to
get on to the rubber should therefore be
avoided as much as possible.

Now I will assume that you have got
your frame and wheels done nicely in an
enamelling stove, and the other parts
enumerated in this chapter well plated, and
that you have put on the tires as above
directed. What remains now is to fit the
whole together to complete the job. Having
had the whole job fitted up complete before
it went out to the enameller, you will have
no difficulty in the re-fitting. At this point
I would impress upon anyone making his
own cycle the necessity of fitting up lhis
machine complete, every item in its place,
and testing the whole before it goes out to
enamel ; he should see that his two wheels
are running in line with each other, so that
when running straight they will make but
one track ; he should see that all moving
Earts move freely, such as brake and handle-

ar adjustment, seat-pin adjustment, ete.
ete., that all set-screws and bolts are per-
forming their work effectually, that no nuts
are mace too easy in the threads, and there-
fore liable to drop off ; he should also mark
all parts that go in pairs, so that he will
know how to replace them at the final fitting
up : such, for instance, as the ball-bearings
in the bottom brackets, cranks, pedals, ete.
He should lift his rear wheel off the ground
and drive it at great speed, to see that the
chain runs freely, does not threaten to come
off, and does not make any undue noise.
Then, if he has facilities, he should further
test his machine by getting on to it, or
cetting a rider on to it, and running in
circles and figure 8 on a floor or a smooth
clean court, so as not to damage the tires.
This operation will discover any cracks,
flaws, or other defects, which should by all
means be cured before going to be enamelled.
If it passes through this ordeal without
sign of failure in any part, then the maker
may congratulate himself on having done a
creditable bit of work,

T will assume that the cyecle builder has
done all this, and that the enameller and
plater have satisfied him with their part of
the work, and that he has everything ready
to re-fit up: this, I assure him, will be the
most agreeable part of the whole task. But
as this paper 1s about long enough, I will
leave him till my next and concluding paper
of this series, in which I will assist him in
this pleasing operation, and show, by illus-
tration, his machine completed and full
equipped for the road, and which I hope will
be to him a thing of beauty, and if not a joy
for ever, at least for a long time to come.

The accessories not mentioned in these
papers, and that are necessary to equip the
machine, are lamp, bell or horn, tool-bag,
spanner, and oil-can. These I will notice
shortly in my next, which will conclude
with a few hints to the mechanical cyclist
how to take care of his machine : such hints
being intended for the benefit of cycle
owners and users generally, and apart from
own cycle builder, and which, it 1s hoped,
will be duly appreciated by them.
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OUR GUIDE TO GOOD THINGS.

——'ﬂ_‘—u—

* T Patentees, manufocturers, and dealers generally are re-
quested to send prospectuses, bills, efe., of their speciali-
ties in tools, machinery, and workshop appliaices to the
Editor of TWORK for nolice in “* Our Guide lo Good
Things.” It is desirable that specimens shouid be sent
for examinabion and testing i all cases when this can be
done without inconvenience, Specimens thus received
will De returned at the earliest opportumily. It must be
understood that everything which is noticed, is noticed
on its merits only, and that, as it is in the power of any-
one who has a wseful article for sale to oblain mention
of it i this department of IWORK withoul charge, the
notices given partule in noway of the nature of adver-
tisemnents. .

78.—Tue Ciry POLYTECHNIC.

Havinag called attention in the last mumber of
Wonrk to the classes for the study of wood
carving at King’s College by the united action
of the Carpenters’ Company and the authorities
of King's College, I must do the same in behalf
of the City of London College, White Streef,
Moorfields, E.C., otherwise known as the City
Polytechnic, in union with the Society of Arts,
the Government Department of Science and Art,
and the City and Guilds of London Technical
Tnstitute, whose forty-fourth annual session for
1891-92 is now in progress. Lectures and
lessons are given in technical drawing and draw-
ing office practice, building construction, machine
construction, civil and mechanical engineering,
quantity surveying and land surveying. Appli-
cation for further information with reference
to terms, fees, etc., should be made to Mr. David
Savage, the Secretary, at the College. The
principal lecturer is Mr. Henry Adams,
M.Inst.C.E., M.L.Mech.E.,, F.S.L, etc., assisted
by Mr. A. B, Hoskin, science teacher.

79.—GoLpsMITHS AND JEWELLERS' TRADE
CrLAssESs,

A contributor to Work, Mr. H. 8. Goldsmith,
who has taken up and successfully dealt with
two branches of goldsmiths' work in his papers
on Brooches and Earrings, calls attention to the
fact that, for the first time in London, a course
of lectures, amounting to about thirty in number,
on goldsmiths’ work and the manufacture of
personal ornaments will be given by Mr. Harry
Stapleton on Friday evenings from 8.30 fo
9.30 p.m. at the Polytechnic Young Men’s
Christian Institute, Regent Street, W, Ounly
those who are engaged in the goldsmith or
jewellery trades will be eligible to attend the
loctures. The classes, I believe, will have started
before this number of Worxk appears. It may
be useful to add that the instruction afforded
will embrace the following: (1) The principles
and methods of manufacturing the various kinds
and styles of personal jewellery; the exhibition
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and description of the tools generally used ; the
simpler gold alloys and their solders, together
with the various methods adopted in finishing
gold work. (2) Special lectures will also be
given dealing with the subjects of chasing,
engraving, and enamelling : special classes being
also held for designing and chasing, as applied to
goldsmiths’ and jewellers’ work. (3) Other
information than that which may come under
the foregoing heads, likely to be of special
advantage to all engaged in the various branches
of the trade, will also be included.

80.—* Cyecrist AND PEDEsTRIAN GUIDE TO THE
NEercErovrHOOD OF DUBLIN.”

This guide, which has been prepared and pro-
duced by a cyclist well known on both sides of
St. George’s Channel as one who can hold his
own when in thorough condition, beth for long
and short distances, against all comers—Dr.
R. J. Mecredy—appears to be a model book for
the purpose for which it is intended, and might
well be imitated in the production of similar
volumes for various parts of England and Wales
and Scotland. The plan of the book is simple
butuseful. Descriptivematterrelativetoany parti-
cular place, and the means of reaching it,are given
in the centre of the page, and then, as marginal
notes on the left hand, are the successive distances
from one place to another mentioned in the route
until the destination is reached, and on the right
hand the condition of the roads. First of all,
all the various exits from Dublin are dealt
with, with some noteworthy runs. Then follow
straight-away and circular rides from the General
Post Office, Dublin. The book is well illustrated
by cuts, and is rendered still more complete by
an excellent index, in four colummns, of which
the first contains the name of the place; the
second, the direct route; the third, reference to
page; and the fourth, the distance in miles and
yards. No cyclist resident in Dublin, or visiting
Dublin, should be without this exhaustive and
well-arranged volume.

81.—PrIcToRIAL ASTRONOMY FOR (XENERAL
READERS,

Messrs. Whittaker & Co. have added fo their
Library of Popular Science a volume entitled
« Pictorial Astronomy for General Readers,” by
Gteorge ¥. Chambers, F.R.A.S., of the Inner
Temple, barrister-at-law, the author of various
legal and scientific works, among which 18
the ¢ Handbook of Descriptive and Pructical
Astronomy,’ produced at the Clarendon Press,
Oxford, in three volumes. Of course, the
volume now under consideration is an Inex-
pensive book of moderate compass, and is based,
fo a limited extent, on Hinds' ¢‘Illustrated
London Astronomy,’” which appeuared some forty
years ago, but is now out of print, and whose
illustrations have consequently been utilised for
Mr. Chambers’ book. The mode of treatment
will perhaps be best understood from a short
summary of the subjects of the successive chap-
ters, and which, after the preliminary introduc-
tion in explanation of the various branches of
the subject which are embraced under the general
term ¢ Astronomy,” deal with the solar system,
the sun, the inferior planets, the earth and the
various phenomena connected therewith, the

moon, the superior planets, eclipses, transifs,

and occultations, comets, meteors, the stars,
clusters and nebuls, telescopes, the spectro-
scope, the history of astronomy, the utility of
astronomy, tables of the planets and satellites,
and a catalogue of celestial objects. A sufficient
index completes a book that is well and succinetly
written, and being in simple language, 18 as well
caloulated for the use of the young as those of
riper age.

82, TFINSBURY ScHOOL OF PRACTICAL ANMATEUR
MECHANICS.

I am requested to state that the classes for
Cabinet Work and Carpentry, Wood Carving
and Engraving, Wood Turning, Metal Working,
and Mechanical Drawing, carried on under the
superintendence of the Principal, are now 1n
active operation. Tur EpiToR.
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SHOP.

SHOP:

A CORNER FOR THOSE WHO WANT TO TALK IT.
B

*.* In conse of the great pressure upon the
“ Shop ” columns of WORK, contributors are
requested to be brief and concise in all Juture
guestions and replies.

In answering any of the ‘“ Questions submitted to Corre-
dents,” or in referring to anything that has appeared
in * Shop,” writers are requested to refer to the number
and page of number of WORK in which the subject wunder
consideration appeared, and to give the heading of the
paragraph to which reference is made, and the inilials
and place of residence, or the nom-de-plume, of the writer
by whom the question has been asked or to whom a reply
has been already given. Anmswers cannol be given Lo
questions which do mot bear on subjects that Juirly come
within the scope of the Magazine.

I.—LeTTERS FROM CORRESPONDENTS.

Answers by Post.—Correspondents genaral‘lﬁ
are requested to bear in.mind that no letters wit
reference to subjects treated in ™ Shnﬁ' _can be
answered by post, and that in future the lditor will
decline to forward sealed letters addressed to
writers in *“Shop” under initials or pseudonym.
This has been rendered necessary by the following
letter, recently received from a member of my
staff -—** Parties have been writing, wishing me to
answer their guestions by letter, and not rough
WORK, otfering to pay me well for doing so. But
as I wish to act honourably both towards you, and
towards the readers of WORK, I ask you to again
give correspondents to understand that all questions
sent to WORK are to be answered through the
‘Shop ' columns.”—ED.

Notes on Hand Saws,—CHOPSTICK writes:—
“ Having read the article by M. Powis Bale on
p. 421, I cannot resist the temptation to write a
short criticism of the same, and I will state, at the
beginning, that I am speaking from practice, while
Mr. Bale is quite evidently speaking from theory
alone. First, as to the form of teeth most suitable
for different kinds of work. These most decidedly
are for a hand saw, which everyone in the trade
will know is meant for cutting across the grain
only ;: the form shown in the article at Fig,z'. 11s the
best. For a rip saw, that shown in Fig. 2. As to
Fig. 3, it is most unsuitable for a hand saw of any
kind, but is the right shape for a cross-cut for cut-
ting logs. but for which is recommended the ridicu-
lous shape shown in Fig. 7. Now as to the size
of the teeth. For a hand saw, five teeth to the
inch, and for a rip saw, three to the inch, is the
best. And now a word or two as to sharpening and
setting, The latter should be done first, and I
advise everyone to stick to the old-fashioned set,
and discard all patent spring delusions. With this
and a proper taper saw file (a 4} in. for a hand saw,
and a 6 in. for a rip saw) 1 can, and so can everyone
else if he tries, sharpen a saw so that it will cut any
and every kind of wood, which is what is wanted
unless we can afford a separate saw forevery kin
of wood. In sharpening (after the setting is done,
mind), keep the teeth of uniform size, all the same
level, and your saw will work clean and easy. A
good test is to hold the saw teeth upwards, with the
point resting on the bench and the handle about a
foot higher, then place a needle on the tceth at the
highest point, and it should run to the bottom with-
out falling off, I can sharpen a saw 80 that it will
do so; canthe authorofthe paper? I willguarantee
that he cannot, or he would know more of the
subject upon which he wrote. One more point I
must touch upon, and I have done. It says: *That
for strmghbgrumml wood the square tooth answers
fairly well, ut for cross-grained the toolh requires
to be bevelled.” Now, the fact is just the opposite,
which anyone can prove by a trial, though this is
much more apparent in machine saws than in hand
saws ; but the fact is the same, nevertheless. I am
sorry to take up space in this way, but I think that
we practical men should have our say, as well as
those who speak from theory only. The latter is a
good thing, no doubt, but practice will stand on its
merits, in certain cases, far better.”

Sheet Metal Work.,.-TINKER writes:—" As a
reader of Work from the first number, I read with
great pleasure the articles on sheet metal work,
and also the replies of Mr. Alexander in ‘Shop,’
as they are always very concise and to the point.
But the best of us make a slip sometimes, and there
are one or two little slips that I am sure were not
intentional, and which I will point out. In Vol.IIL.,

No. ¥0, p. 252, in answer to BLACKSMITH, 7e oil-
bottles, R. A. gives the size of a 2 quart h-utflenga
19% in. by 6% in.; but that size when made up

would hold nearer 3 quarts than 2 quarts. The gize
to cut a 2 guart oil-bottle is half a double plate, or
17 in. by 6} in. As I happened to be on a gross at
the time, 1 measured one, and found it held the best
part of half a pint over the 2 quarts. There is also a
slight slip or two in . A.'s last paper on ‘Oval and
Cylindrical Vessels in Sheet Metal Work,” In No.
127, p. 359, in explaining the way to cut the rim for
an oval kettle (and it is the correct way), the pro-
cess explained is all right, but the drawing is wrong
(Fig. 12), as there are no straight pieces in the
drawing, but all flue, which wounld convey an
opposite impression to the description of the cutting-
oul of the rim. Also in the bottom line of the
middle column, p. 339, R. A, says, ‘middle plate
cut in two pieces, 17 in, by 17§ in.,’ which should be

15 ini_:{ 153in. Inconclusion, I hope Mr. Alexander
will take these little corrections in & right spirit, as
T am sure there i3 nothing comes from him (or any
other contributor) but what he honestly believes to
be correct, and no doubt he, as I should myself, takes
great pleasure in ¥iving others that are not so com-
petent, every possible practical help.”

Notes on Hand Saws.—A. R. (Scorrier) writes:
—“Whenever [ see an article on saws, sawing, or
on wood-working machinery of any description, it
attracts my special attention. Now, oné mans
opinion may vastly differ from another’s practical
experience on the same subject. In No. 131, p. 421
of Work, M. Powis Bale gives his opinion in
reference to hand-saw teeth. As the object of
WoORK is to enlighten its readers, I venture to write
as follows, but with due respect to M. Powis Bale:
Figs. 1, 2, and 3, on p. 421, represent hand rip saw
teeth, of which M. Powis Bale says Fig.1 is un-
doubtedly the worst form. Herein I disagree with
M. Powis Bale. I will allow that there should be
a little more rake than represented in Fig. 1, but
not near as much rake as in Figs. 2 and 3, which
M. Powis Bale claims to be the better form. Ido
not hesitate to say that if any man tried to work a
hand saw with rake in teeth as represented on
p. 421, Figs. 2 and 3, that he found a difficulty in
working it, and that if he persisted in working it
that his saw soon became buckled. If thereadersof
Worxk have followed the articles by M. Powis
Bale on saws, thﬂ; might have noticed the following
statement that the teeth of a circular saw driven
by steam-power can be worked with more rake than
a vertical or frame saw, because it is driven ata
high s%aed. I suppose there are but few men that
have had greater experience in sharpening of
circular saws than myself, and the rake represented
in Figs. 2 and 3, p. 421, for a saw to be worked by
hand. is more than I should give in teeth of a
circular saw for general work driven by steam-
power. In reference to teeth, Fig. 7, p. 21, I can
say nothing of its merits or demerits in reference to
its cutting qualities. I believe it is generally under-
stood that the ordinary teeth in two-handle cross-
cut saws, if the angles are suitable for the work it
has to do, are best. There are many forms of teeth
claimed to be of American origin, but even in that
country the ordinary teeth are principally used. I
might give several reasons why the ordinary tooth
is preferred. Again, I might write in reference to
the M shape tooth (F' . 6, p. 421), proving that the
general hand-saw tooth is preferred, but defer
writing until a future occasion.”

Testing Accuracy of Framework.—G. P.
(Elgin) writes :—** With reference to a communica-
tion from J. C. K. (London, N.W.), headed ° Test-
ing the Accuracy of Framework' (p. 427), I am
exceedingly surprised to see such an erroneous
statement made by one usually so accurate as
he is. He writes with the intention of showing
that the method of testing the accuracy of frame-
work described in p, 326 is incorrect, but only
succeeds in showing that the diagonals of a trape-
zium may be equal. Now, Mr, Scott refers to
picture-frames and other rectangular objects,
namely, objects which have their opposite sides
parallel, and their angles right angles. But objects
which have their opposite sides parallel have their
opposite sides equal ; and, therefore, picture-frames
must have their opposite sides equal. Now, all
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Fig. 2
Diagrams showing how to test Framework

picture-frame makers that I have ever seen take
great care, when making a frame, to make the
opposite sides of it equal. They first make the
moulding for one side the required length, and then
they adjust the moulding for the opposite side until
it is exaclly the same size. Again, if a figure have
its opposite sides equal, but its diagonals unequal,
the angles will not be right angles. (Fig. 1,) But it
a figure have its opposile sides equal and its dia-
gonals equal, then its angles are bound to be right
angles, (Iig. 2.) This can be proved with the aid of
Euclid, Book I., as follows: L BAC=£4 DO A (L. 8).".
A B is parallel topo(L.27),and AB=CD .. ADIs

arallel to Bo (1. 33) .. A B ¢ D is a perallelogram.

ow L ADO=LBOD(L.8).. ZADC=%4ZZ ADC+
$4/{BCD. But LADC+ZBOD=2 rt. angles (1. 29)
C.LADO=1rb 2. LEDABABC and BCD are
each equal to 1 rf. £. I hardly think that J. C. K.
will now protest against this incthod of testing the
accuracy of framework, since it is proved here on
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the strength of information which has been handed
down to us from the time of Euclid, about 300 B.C.,
and the accuracy of which isof such ahigh standard
of excellence that no one has been able to dispute it
through all these centuries.”

II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Splicing a Mast.—NAvTIcUS.—I am not clear as
to whether NAuTIcUS wants to know how to make
a ‘“‘ship's splice,” or other method of joining the
parts of a mast together, or whether he merely
wishes toknow how to “'scarf ” together two pieces
of round timber. As the latter method is prob-
ably what he requires, I will describe i, merely
premising that if correspondents would only
state clearly and fully
what they wish to know,
they would get much
more satisfactory replies.
NAUTICUS'S difticulty C
seems to be to draw a
straight line over around. |
A mast-maker would do
this by making a small
groove or nick on each
side of the mast, as shown *
at A and B, into each of '\
which a small batten is N
fixed. With thecse as a \

uide, it is easy to draw VA
the line required with a
straight-edge.—L. L. H.—
Thus far, my good friend

. L. H.:; but supposing
that it is the scarfing that
NavuTicUs is in difticulty
about rather than the
splicing or binding the
scarfed ends with cord, is
it not possible to help him B\
a little more effectually? \
I think so myself, and that %
it may be done in this way, \
and the modus operandi “
shown bﬁ adding a little
to L. L. H.'s drawing. If
NauTIicUs made a wooden
trough after the manner
of a mitre-box, shown in D
plan by the steps € D, B ¥,
on each side of L. L. H.'s
mast, and in section be-
low, and cut a saw kerf
in each step as shown by
the dotted lines extending
from A and B outwards,
taking care that they are
truly vertical, he would
then, after dropping the
pole into the mitre-box,
be able to saw each piece
across at the same angles
to form the scarf without
any trouble whatever. If
the mast lies ton loosely
in the box, the pole should
be steadied by a small
wedge, care being taken
to wedge each piece on the
same side.—ED.] ‘

Printing Type.—W. G. C. (Sierra Leone).—
Small founts of type are made up and sold by Squin-
tani & Co., Farringdon Street, Ii.C. Possibly the
rubber-faced type made and sold by Rtichford and
Co., Snow Hill, E.C., might suit you betler than
the ordinary kind.—D. A.

Writing Desk.—A. C. (Blackfriars).—Your desk
being made of wood } in. thick, and having a mar-
gin of only 2 in. around the fretted part, I am afraid
you will find the difficulty of fastening by covetalls
greater than you can getover. It might be done
with great care, but would require skilful hands, as
there is only & in. to spare after cutting the sockets
T'he mitred dovetail would be the neatest and
strongest joint in your case, but I can hardly advise
you to try it on such delicate work unless you have
made it on a larger scale. You might fasten the
parts together with screws, but that would not be at
all a workman-like plan. The best method for you
to adopt will be to mitre the corners. This will
prevent end grain being seen, and in appearance
will be the samme as the mitred dovetailed joint.
The strength of a plain mitre, even with glue, will,
however, not be sutlicient, and must be increased
either by keying or blocking. To key the parts to-
gether, after having glued them, take a small saw,
such as a dovetail saw; cut diagonally from the
corners in, say, two places in each. Into each cut
then glue 2 piece of veneer, and when the glue has
set, trim oft the surplus projecting veneer. This
makes a strong joint when properly done. Blocking
is easier, and is done by just gluing strips of wood
to the inner angles of the desk. I donot know in
what way you intend to support or back up the fret.
Tt will be very apt to get broken unless you do
something of the kind, as I strongly recommend you
to. If you do, then make a box of thin wood, and
overlay the fretted parts outside it. The joints of
the inner box can be made as strong as yvou like,
while those on the {rets can be ﬁimB[:.' mitred, as
the frets will be stuck on with glue,—D. D.

Fine Cutting (Picture-frame Cutting). —If
you want to make a fine cut, of course you must use
a fine saw. Ofcourse, I am supposing yoil are pos-
sessed of the necessary skill. You cannot do betier

T~

ey

Scarfing a IMast
shown in Plan
and Section.
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than get one of the Britannia Co.'s circular saw
benches.—1). A

Old Hall-marks.—C. F. (South Shiclds).—If you
want the very best books on this subject you will
have toget ** Hall-marks on Gold and Silver Plate,”
6th edition, by W. Chaftlers, published at 16s. by
Reeves & Tuarner, 186, Strand, London, W.;
or, *“0OLl Knglish Plate,” by Wilfrid Joseph
Cripps, M.A., F.5. A, published by John Murray,
Albemarle Street, at about the same price

: 0ns
the other. Personally, I prefer the *0Old English

Plate ;™ it is more readable, and better illus-
trated. In these books will be found tables of
1G678-9. 1756-T7. 1836-T.
Bl. Let. Bl. Let % Bl. Let.
Sm. Caps. Caps.
1696-7. 1776-7. 1856-7.
- Court Itoman Bl. Let.
=m. =i,
1716-7. 1795-7. 1876-7.
IRoman Foman Roman
Caps. ‘aps. Caps.
17306-7. 1816-7.
Roman @ Toman Ol
Sm. b e Hall-marks.

date letters used in the assay offices of the United
Kingdom, with an account of French marks, and
many German, Belgian, and Duteh ones; in fact,
they are as complete as it is possible to make them,
and they arewell worth the price they are published
at. After these works, the next best is one of the
excellent South Kensington AMuseum handbooks
on ** Gold and Silversmiths' Work ;” it is pub-
lished at 1s. in a paper cover, 1s. 6d. in cloth, and is
rinted for the Science and Art Department, South
ensington, to whom application should be made.
In that book the matter is very shortly dealt with,
and merely the first letter of each eycle of twenty
years is given. One alphabet is used in regular
order—from A to V, omitting J and U or V;
that, of course, will make the number to twenty
letters, instead of twenty-six. As neither of these
books may be easily got at, I give the first letters
and the shields from the cycle beginning 1678-9 up
to the present time, the present letter being Q.
For details of the first introduction of letters for the
makers’ mark instead of a symbol, and for several
other matters, the shilling book will be found useful ;
but the others are the ones to possess,—H. S. (.

Sleepers,.—CARPENTER (Dwrban, Natal).—In
reply to your query only an approximate answer
can be given, as the statistics, if obtainable at all
from the companies, could only be got with con-
siderable delay. The sleepers on nearly all the
lines in Great Britain are placed transversely, with
the exception of the Great Western, where the con-
tinuous sleeper is in use. There will be in these,
together with the transverse pieces for keeping the
gauge, almost the same amount of timmber as there
13 in the transverse sleepers of the regular gauge.
I have, therefore, reckoned the amount of timber
in the broad gauge as if the sleepers were laid
transversely, as on the other lineg ; and as next May
the B. . will entirely disappear from this island of
ours, I shall not be much out. The following para-
graph, taken from * The ‘Wnrkin%anﬂ Manage-
ment of an English Railway,” b indlay (of the
London and North-Western Railway), one of the
best authorities of the day on such subjects, will be
useful to you :—**The improved form of permanent
way actually in use upon the London and North-
Western Railway at the present time. It consists
of wooden sleepers laid transversely, and which
are of well-seasoned Baltic timber, into which
creosote oil has been forced under pressure to the
extent of 3} gallons to each sleeper. The sleeper,
which is 9 ft. long by 10 in. wide by 5 in. deep,
when creosoted weighs 150 to 160 1bs. Kach 30 ft. of
rail rests on ten sleepers. A certain number of
iron and steel sleepers have been laid down on the
London and North-Western Railway experiment-
ally, the first step having been taken eight years
ago, The results have been varied, a percentage of
the sleepers having failed, while, on the other hand,
a larger percentage appear to be standing well.”
From the above it appears that the sleepers are
3 ft. apart, so, as this railway is under extremely
good management, I shall consider this as the
average pitch for the sleepers on all the railways
in Great DBritain, the sleepers on some lines being
closer while on others they are wider apart, Now
the number of miles of railway in Great Britain
open for traflic at the present time is 16,144:75.
Taking the sleepers at 3 ft. pitch, we obtain the
grand total of 28,414,760 sleepers for a single line
of rail. The life of a sleeper varies greatly and
from several causes, Sleepers cut from the same
kind of trees, grown on almost the same spot,
vary very considerably; those cut from trees
growimg in the valley and damp ground stand-
ing much less wear and tear than those ob-
tained from the same class of tree growing higher
IIE on the hill or mountain side. Again, sleepers
obtained from trees grown under precisely the
eame conditions vary as regards length of life, on
account of the positions they occupy on the line,

———

those most subject to alternations of moisture and
dryness, and heat and cold, decaying muech faster
than those placed under more favourable conditions,
especially as regards drainage. One of the most
favourable conditions of a line, for lengthening the
life of the sleepers, is to have it thoroughly well
drained. The lengt'h of life again varies with the
species of wood ; oak, though too dear to be used
inthiscountry, lasts much longerthan any otherkind.
From particulars obtained from a good authority,
I find that a sleeper decays and is useless any time
between three and twenty-five years accurﬂling to
the above!conditions ; so I think if I take eight
fears as the average life I shall not be far wrong.
f we now divide the total number of sleepers in
use on our railways by 8 we shall obtain
3,551,845, or over 3} millions yearly, as the number
actually needed to replace the worn-out ones on a
single line, but all railways in Great Britain have
double lines, with the exception of a very small
Eercenta. e which will be entirely counferbalanced
¥ those lines which have four sets of lines, so that
we must double the 3% millions, when we obtain the
greatnumberof over7millionsleepersneeded yearly.
This, of course, takes no account of the sleepers
used in the miles of sidings. Baltic fir and similar
classes of timber are almost universally used in
Great Britain, and the method of preserving them
by injecting creosote oil is the general method
employed. The timber used comes from the Baltic
rovinces, Norway, Sweden, and America. The
ome forests would not supp]intha smallest frac-
tion of the timber needed. deed, there are no
forests here in your sense of the term.—P. B, H.

Bookcase.—S, C. (4shton-under-Lyne).—I give
you three sketches, showing how the doors are
mortised, together with the measurements as far as
I can. The height and width of your doors yau
must decide for yourself, as you alone know what-

e
-=>
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size the bookcase is. Those referred to are about
2 ft. 6 in. wide, by 2 ft. 2 in. high out to out. Fig. 1
shows part of one top rail, style, and two bars.
Fig. 2 is a section through one style and one bar,
showing how the glass is fixed in, etc. Fig.3 shows
an easy way of making the joint where the bars
meet. The fronts of the horizontal bars are housed
out, and the backs of the vertical bars are notched
out to pass over the part left on the horizontal bar.
Any turner will dothe turning required ; it isa very
simple job. You will not have a.ngertiifﬂcult.r in
getting the bevelled glass in Manchester; but as the
glass is rather a serious item, I should advise you
to make inquiries as to price at several glass mer-
chants, If any other troubles crop up as you go
along, let me know, and I shall have much pleasure
in putting you right.—E, D.

Bicycle Tires.—W. H. F. (Rye).—If you have
an invention that will prevent pneumatic tires
being punctured, and that makes the tire indepen-
dent of compressed air, then you have hit upon
something that any of the makers of tires will be

lad to hear about, as that is just what they have

een as yet in vain trying to discover. rite to
the Dunlop Pneumatic Tire Company, Dublin; or
the Clincher Tire Company, Edinburgh. The firm

mentioned by you is unknown to me. You could
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communicate with Brown Bros., 7, Great Eastern
Street, a firm which I know to be reliable.—A. S. P,

_ Stoving Enamel.—W. W. (Manchester).—Stov-
ing enamel can be had in two tins for first and
second coats for about 1s. a tin. Time on stove,
one hour at 300 degrees of heat. The tins are
labelled to show which to apply first. The two
tins sufficient for one bicycle.—A. S. P.

Mounting Etchings.—W. F. B. (Rochester),—
Surely your own ideas of the fitness of thin
ought to be sufficient to tell you how to paste etch-
ings, ete., in a book. The colour of the paper must
depend entirely on the nature of the etching, draw-
ing, or Bg.mting; white, cream, and grey would
seem to be the most appropriate. It must depend
on your own judgment entirely whether or not you
surround them with lines disposed in the form of an
Oxford frame.

Lithographic Frintini. — A BEGINKER. —
Papers on the * Art of Lithography” are now
appearing in WoORK, and will soon be completed ;
but }:IE to the present time noarticles have appeared
on lithographic printing.

Slimy Sponge. — A BEGINNER. — Wash your
l:gnnge_ well in hot soda water with a little soap,

en rinse it well in cold water, squeeze the water
well out of it, and let it dry. This done, use it as a
sponge with water only and not with soap, and
squeeze the water well out of it before putting it
again into the sponge dish.

Mail Cart.—A NEw READER.—You will find
directions for building a mail cart in No. 30 of
WORE, and a reply to a correspondent respecting
mail-cart wheels in No. 51.

Bicycles.—F. S, (Kidderminster).—It is probably
as well that you and your friends gave up solvin
the puzzle of the bicycle, and it would have save
some time, no doubt, if you had never attempted it,
especially when it was plainly visible that the
description had not been written by a man who was
of a mechanical turn. To get you out of your
difficulty I send sketches and a condensed descrip-
tion of the specification. What the inventorintends
fo gain by his arrangement I do not know, as
the seat must be thrown very far back, and the
ordinary chain_ driving seems to me far more
mnechanical and a great deal simpler. The con-
densed specification runs as follows :—“ Myimprove-
ment consists in contracting the hub so that the
main driving spindle sh pass through the
wheel and toothed hub revolving round the spindle.
The spindle carries an internal toothed wheel, the
teeth being semi-circular and gearing into similar
teeth on the hub on one side of the wheel. I make
a drum or hub of suitable size, D (Fig. 1), having
teeth on the outside, T, into which drum I place a
disc or cone, ¢, at each end. Fig. 2 shows a side
elevation, with a few spokes and rim of wheel, the
cones being joined together by a spindle, J, extend-
ing above and below crank, K, the said disc or
cones being made suitable for ball bearings, now
in general use. The said discs being eccentric, and
having the hole bored near the edge, E, I place the
driving spindle, 8, in and through, the said spindle
carrying an internal toothed gear wheel, G, 80
slipping into, or engaging, with the teeth on the
drum, D; the said toothed gear wheel, ¢ (Figs. 1
and 2), on the spindle exceeding the size of the one

Fig. 1.—Plan, Fig. 2.—8ide Elevation, Frame and
Cranks removed. Fig. 3.—Side Elevation.

on the drum, or hub, D, according as the eccentric
is placed out of the centre of the dise, C, aforesaid.
The gear wheel would be ﬂﬂaceﬁ in the space o,
between the cranks, K, in Fig. 1; the double crank
running round the gear wheel is placed on the out-
gide. The gear wheel, drum, and wheel being
complete, I secure them to the frame fork ends, ¥
(Fig. 3), or angle arms, by pins, P, to the cones, C;
the spindle moving in bearings, A, 10 or on the said
fork ends of frame, H, the pedals, ¥, being mov-
able on C to gear up.” Some of the letters marked
on the drawings are not explained in specification.
The aboveis what appears in the specmca.r::mi, and,
as I said before, where the improvement 1s, 1 can t
se:ej but you will be able to see for yourself.—
PII ] Hl- L
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Guard.—SAw-GUARD MARER.—I know of no
maker of a guard such as you require, and am of
opinion that should such a guard be invented it
would be a disadvantage, as in feeding timber to &
circular saw:the hands should be perfectly free. To
be satisfied that there is no maker of such a guard,
I wrote to one of the principal irms of wood-work-
ing maufhinerr in England, and received the follow-
ing reply :—

g]::tss:;m SIr,—We have your favour of the 12th
inst., but regret we are not acquainted with any
guard suitable for the purpose you require, Or
*&ve _ahguld be glad to give you the information

esired.”

In cutting thin, and especially short, stuff, we
always use a pushing-stick in form of annexed
sketch. The stick is from 12 in, to 15 in. long, and

saw-guard or Pushing-stick.

when the saw is nearly through the cut, the stick,
which is kept on the bench and near the right
hand, is used by placing the end, w, against the
piece of wood being sawn, and the piece is pushed
to the saw without endangering the right hand.
The left hand merely steadies the outside piece.
In reference to your shield—not being able to cut
above 10 in, deep with it—I suppose your bench is
made to carry saws that will cut up to 10 in. deep,
and {'uur shield is made in accordance with it.
Should you write Mr. Taylor, stating what you re-
quire, he may aquly you with a shield suitable for
larger saws, If [ were near by so that I could see
your bench, I might be able to suggest something.
I might say that for the work you have to do, I
would strongly recommend a band saw ; you would
find it & great advantage.—A. R.

Cement.—W.J, C.P. (No 4Address).—The query
about a cement to resist * heat and moisture when
applied to brokenware" isdecidedly vague, and I was
at the outset considerably puzzled by " the stitches
which appear like lead on both sides.” Anyhow, by
a process of exhaustion, and by the noting down of
things that W. J. C. P. seems not to mean, I have
arrived at some sort of idea of what he does mean.
As W, J. C. P. hails from Jersey, he probably
means by “ ware” the earthenware marmites such
as are used for the preparation of bouillon ; Ly
“heat,” when applied to broken ware, he probably
means the fire ; and by ** moisture,” the contents of
the vessel which eventually will be served up as
soup. This is all I can find in the query to go upon.
The *“stitches which appear like lead on both sides
and do not show where or how the stitch is joined "
are undoubtedly what are known to the initiated
as rivets, and the leaden appearance is perhaps to
be explained by the fact that the brass wire which
was used for the rivets was tinned over to prevent
any possible action of acid on the wire. As to this
method of *‘stitching” broken ware, I cannot do
better than refer W. J. C. P. (and so save my own
time and space in WORK) to No. 53 of WoRK—that is,
page 4, Vol. 1I.—where he will find full instructions
an d{a.grams of all the tools required. Now to go
back to the cement question. It is not easy to give
any advice without knowingz what the ware is and
where the crack orfracture lies. If a portion of the
rim of a vessel is broken ouf, white-lead spread
upon tape, and wrapped round the article, makes
an almost unbreakable joint when thoroughly dr
and hard, or, to keep up W. J. C. P.’s metaphor, wi
make a most serviceable kind of *‘patch” on the
ware ; this is assuming that the personal appear-
ance of the ware after mending does not matter
very much. Marble or alabaster, scraped into a
fine powder and mixed up into a thin creamy paste
with gum (the best and purest that can be got),
make an excellent cement that will stand heat and
a certain amount of moisture. It answers, to my
pFrsﬂrﬁnI kno wlmEEe, 1n positions such as the handle
ol a brown earthenware teapot, but I questi
whether it would stand the du-’iaﬂtg heat of & fire ﬁ
all. 1 have heard, and read too somewhere or
other, that it the outer discoloured portion of an
oystershell be removed, the white, flaky stuft inside,
ground to flour and mixed with white of egg
torms an exceedingly good cement, and will with.
stand moisture and heat. In composition it, of
course, resembles the one I have mentioned above.
If the article 'W. J. C. P. wishes to mend is at all
heavy, and % is to be lifted on and off the fire with
any weight, of liquid in it, I should advise him to
rivet it in addition toany cement he may decide to
use. This reply may seem long, but is mainly the
i?u.llt EE JWI;{J' U. P.’s badly expressed query.—

Inspectorship of Factory, etc.—A FarTururn
REA?‘!L'.H.—I regret that it isnot in my power to tell
you “the things required to obtain a situation as
factory or workshop inspector, where to apply, and
when examinations are held, if any.”

Tips.—G, I, J. (London, W.).—I well kn
dilliculty there is in gm.t.ir:g a }gﬂud shape n&; %Eg
London West-End bespoke work. I have inade
every inquiry, but failed to find a man. “This
answer will be read by a good many practical
workers in iron and brass; it may prove of some
use to you and many others. A good shape being
one of the Freal@ab drawbacks to the production of
good tips by men not acquainted with the boot
trade, I will undertake to give, free of charge, to

any workman (the Editor has my address), paper
patterns, or drawings, of good and fashionable-
shaped heels, and hints as to what isreally wanted.
It.is a long-felt want that has never been supplied,
and having suffered under it myself, I am willing
todo all I can in the matter. It 1s a %nﬂ opening
for some energetic reader of Worg.—W. G.

Pack Sheeting.—R. 8. (Darwen).—It will depend
a good deal on the quality of the wrappers whether
you could treat and utilise them as floor-cloth.
They might be made available for the purpose, but
I am afraid you would find in the end that they
would cost you far more than if you were to buy
the floor-cloth ra&;lﬁ It you want to use them u
in this way, t.r;rF ting them with several thic
coats of oil paint; but without proper plant it will
be hopeless for you to try to make anything like a
good floor-cloth. With regard to the mark on your
table a good deal will depend on the extent of the
injury. If it is slight, and the polish only is
damaged, it may be only necessary to touch up
with French polish. On the other hand, if the
wood is injured, you will have to scrape or paper
down, oreven to plane off the surface and repolish
the top as if it were new.—D. D,

Anti-vibrator.—DENNISTONE.—The “difficulty ”
which you have anticipated in respect of the brake
action being interfered. with may be got over by
the arrangement shown in accompanying drawing.
If the brake at present on your machine is long
enough when full on to reach the wheel when the
spring is extended to its fullest, you need not alter
it, but can get over the difficulty by attaching
foot-rests to the ends of levers, as shown at D,
Figs. 1 and 3, by which you may apﬁlr the brake
with your feet and hand combined. your brake-

Anti-vibrator. Fig. 1.—Wheel complete, Fig. 2.
—Form of Rigid Brake-spoon. Fig. 3.—0s-
cillating Lever with Foot-rest attached.

spoon does not descend far enough, you could make
a new one of the form shown at Fig. 2; the back
part of the casting, B, being made far enough back,
could be filed down until the brake-spoon rested in
the right position, and then the whole screwed up
tight and rigid. In the latter case, of course, the
brake would be applied by the feet only.—CycLors.

Rushes.—J. D. (Clitheroe).—The best and most
practical advice I can give you if you want to re-
seat with rushes is when undoing a seat to notice
how the rushes are twisted, and copy the method,

Saw Hammering.—J. S. (Keighley).—You wish
to know the difference in the effects of a blow on
o saw-plate when struck with the cross-faced
hammer and when struck with the dog-head
hammer. The cross-faced hammer is used for
straightening and not to regulate the tension of the
plate; a saw-plate may be perfentlg true, but of
unequal tension, which may not be discovered
until the saw has been
setito work. Unequal
tension may be dis-
covered by bending the
plate with the hands, as
stated in WoRK, No. 119,
p. 235. This may be re-
moved by using the
dog-head hammer, the
face of which is rounded
so that the effects of
its blows will extend
equally as shown at ¢
in this sketeh of a ecir-
cularsaw. Theetfects of
blows delivered by the
cross-head hammer will
be as at A and B. The
blow at A will be struck with the transverse face
of the hammer, and the blow at B with the face
arallel to the handle. In some cases the cross-
aced hummer will generate o similar effect to
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that of the dog-head hammer, by striking first
with one face and then with the other face of
the hammer, crossing the blows, distributing the
hammer effects more equally than if the blows
were in one direction. In WoRK, No. 119, p. 235,
I gave instructions as to how to take out a loose
place in a circular saw. It may be taken out with
the dog-head hammer alone : but it must be under-
stood that sometimes a loose place is cansed when
it cannot be taken out with the dog-head hammer,
and the cross-faced hammer has to be used. 1 refer
to & place caused by over-heating when working
the saw, causing blister.—A. IR.

Stain.—W. J. H. (Reading).—I fancy you have
been misled as to the name of the stain you re-
quire, acacia being the technical name for gum
arabic, which is rarely used for staining purposes;
but this gives no clue to the colour you require.
If you can send us a sample of the colour, I shall
be pleased to assist; meantime, read carefully
through *“*Shop” for the last three months, Many
hints.appear on staining and varnishing walking-
sticks, which are equally applicable to umbrellas,.—
LIFEBOAT.

Painting Toxts for Church Walls.—G. M., H.
(Derbyshire).—Yes, they are commonly painted on
zinc., Irom this you should have your scrolls cut,
and, as far as possible, so arrange them that the
joinings may come where the “‘returns” and
“turnovers” of the scrolls occur. IDoth for paint-
ing and fixing, you will find it more convenicent to
have your work in detached pieces than to have the
whole soldered together before beginning. Shect
zine is sold by the pound, and the price per foot will
vary with the gauge: but you may roughly set it
down at 14d. or 2d. Zinc texts look best fixed up
with Iilllﬂ-ill brass-headed nails. As ground colour,
scarcely any other than buflis inordinary use; but
care should be taken that it does not too nearly
approach the colour of the walls. What is called a
*“ blush buff’’ will tell best on somea walls, on others
a greyer tone will be more effective. On the turn-
overs a positive ground colour will be used. When
the ground is thoroughly dry, the gilding should be
first put in, and to prevent the gold leaf from stick-
ing in wrong places, adjacent parts should be dusted

‘over with powdered whiting. All gold work should

be boldly outlined with black, as should also the
edge of the seroll, so as to cut it off distinectly from
the wall. G. M. H. will find choiee of alphabets
published for church decorative work. The cha-
racters are most readily put in with stencil plates,
and finished with the brush. Sacred names and
initials are usually put in with gold or red, and
subordinate characters with blue. The drawback
to zine is that it is liable to cockle, and the text may
instead be painted dircet on the wall itself. The
space to be painted has first to be gone over with a
preparation, which stops suction and prevents damp
coming through. This is made by dissolving gutta-
percha and shellac in naphtha: the solution must
be so thin as to work freely, but not so thin as to
When this method is employed, texts are
often painted withont scroll-work, and in that case
the lettering is set out on the wall, and each
separate letier is first painted over with the solu-
EU{I{T and again, when this is dry, with colour.—

Anti-vibrator.—W. E. H. (No _dddress).--Yon
are right in supposing that on lifting the machine
the wheel would drop down; but obviously it
could not drop more than 2 in. If you object to
this, you could screw a stop-pin in the fork side
just above where the lever rests, so as to cateh it
when going too far up. With reference to the
wheel catching the mud-guard, its altered position
places it so much further away from the fork top
and guard that you neced not fear this happening,
provided you have the spring strong enough.—
£ycLors.

Oxford Cart.—G. J. W, (Anfrim).—I cannot
form a very clear idea of what you want, cither
from the name you give or from your sketch.

Oxford Cart. (Scale, 4in, to1 ft.)

From the latter, however, I gather that the eart
you require is to carry two persons ounly, 1 there-
fore give a sketeh of o simple and easily builg |
vehiele (seale, 3 in. to a foot), and refer you to Vol. L.,
No. 19, p. 295, where you will find an article on a
“ Battlesden ™ eart, which will help you, as many of
the details are similar. To give dimensions of the
varions parts would occupy too much space for
these columns ; besides, these will altogether depend
upon the size of the animal yon intend the cart to
suit. But if you follow the scale given, you will



526

SHOP, ETC.

\

[Work—October 31, 1891,

have a cart for a * polo-pony * size—i.e., 11 hands
high.—0OpirFEX.

Papers for Watchmakers.—E. T.—There is the
FHorological Journal, published monthly (Ist of
each month), at Northampton Square, Clerkenwell
(price 3d.), which may be had through any boolkseller,
or divect from the Secretary, Horological Institute
as above. 1 have taken it the last twelve years, anc
find it very useful., Then there is the W atch-
maker, Jeweller, and Silversmith, published at
63, Fleet Street, London (5s. per annum, or Gd.
monthly), in which useful information is to be had.
I know of no others of much utility.—A. B. C.

III.—QUESTIONS SUBMITTED TO CORRESPONDENTS.

Spray Diffuser.—PoTTER writes :—‘ Will any
reader give me directions for making a machine to
work by hand for blowing insecticides in the form
of fine spray, as it is very much wanted in large
greenhouses 1”

Measurement of Paraffin Barrels.—PARAF-
FIN writes :—** Will you inform me through WokKk
how the measurement is reckoned in paraffin bar-
rels? I'or instance, on the end of the barrel is '120
Lests; whatis the meaning, and how isit reckoned?”

To Preserve Stone.—H. L. P. (Montrose) asks:
—"“What is the best preservative to prevent from
decay a church steeple built of carboniferous sand-
stone and exposed to the sea air? Has it been
used anywhere with success?”

Coal-dust Bricks.—G. R. (Swinton) asks:—
“Will any reader of WoRIK kindly inform me what
the coal-dust bricks are made of 2 I understand they
are made of coal-dust, pitch, and other ingredients,
but what are the component parts? Is ita patent?
If s0, who is the patentee and manufacturer2”

Heating Small Greenhouse.—NEWLAND asks:
—"*Will some reader of WoRK kindly tell me how
I can fit a heating apparatus to two Rippingill oil
stoves with 3 in. burners? I want to keep the frost
out of a small greenhouse 12 ft. by 51 ft. The stoves
by themselves are not sufficient. I think some
g¥stem of a boiler and piping might answer, but I
ao not understand the working of a hot-water
apparatus.” "

IV,—QUESTIONS ANSWERED BY CORRESPONDENTS.

Bread-cutter.—C. P. WWEBB writes, in reply to
JEAN (see No. 127, %a.ge 366) :—'* A simple bread-cut-
ting machine may be constructed as follows: Take
a piece of beech, or other hard wood, 18 in. by 12 in.
by 1in., planed smooth, and nicely squared ; then
take a strip of iron, ! in. thick,  in. wide, 19 in.
long ; heat one end and bend up 1 in. close, then
bend up the whole in half, so that you leave a space
between the two sides of } in., as shown at A
(Fig. 1); drill two holes, countersunk one side as
shown, on one of the shorter sides of the board
at 11 in. from the side ; cut out a piece # in. wide by
# in. deep ; screw this piece of ironwork on, as at
A (Fig. 2). Now cut two pieces of the same iron—
one 2 in, long, the other 7 in. long; drill a hole at
; in. from each end of the longer piece, and a hole
= in. from one end of the shorter piece, and two
holes—countersunk—at the other end ; cut a small
piece, { In. wide and : in. deep, out of the side of

Fig. 1. .

Fig. 1.—Guide for Knife,
complete.

Fig. 2.—Machine

the wood base at 8 in. clear from the other. Rivet
these two pieces together, so that they work easily,
and screw them on to the block as at B (Fig, 2).
Now take a knife, with a blade stout and sharp,
and about 16 in. long; at about } in. from the point
drill a hole. Pass the blade through the groove in
the upright, edge downwards, and rivet it loosely
to the end of the iron at the other side. All this
will be betler understood by a reference to the
sketches. The machine is now completed. To use
same, place the loaf on the board, just overlapping,
and with one motion ipI'E:E!-El and push the knife by
the handle, which will cut off a slice ; lift the knife
and repeat until the whole is cut up.”

Haliugraph.—ﬂ. P. WEBE writes, in reply to R.
N. (see No. 129, page 398) :—This little instrument is
used for the purpose of signalling by means of
flashing the reflection of the sun's rays, according
fo a pre-arranged code, and is most simple in its
general principles of construction. I am not cog-
nisant of the details of the instrament in use in the
Army Signalling Department, but one made in
accordance with the following instructions will be
found thoroughly effective : Take two pieces of any
hard wood, say, 12 in. square, and hinge them to-
ﬁether on one side g0 that they openin the form of a

ook ; at the opposite side, and about 14 in, from the

edge, place a small thumb-screw for the purpose of
opening and closing the boards to give proper eleva-
fion to the iustrument. Now procure a small cir-
cular mirror, 6 in, diameter, fitted intoa tin back and
rim, which can be obtained at a turnery or hair-
dresser’s shop. From the exact centre of the tin
back cut out a circle 1 in, in diameter and clean off
the quicksilver from this space at the back of the

lass ; this is for the purpose of seeing from the
back that the mirror is directed towards the spot
it is desired to signal to. Draw a line across the
back, and ateach end, close to the edge, solder a very
small ring, also a similar ring on the edge half-way
between the two; the positions are indicated in
Fig. 1, A, B, . Now take two strips of iron—say i in.
thick,  in. wide, and 9 in, long—and bend them as
shown at E and ¥ (Fig.1). Drill small holes through
them, ¢, M, 1, J, K, L, and rivet them together at & and
1. This will be fully shown by a reference to the
sketeh. Take a steel knitting-needle, pass it through
the hole J, then thmugh the two side rings at t%e
back of the mirror and through the hole x; secure
the ends that it does not slip out. The glass will
now swing in a frame, as it were. .Affix this portion

T o B -

?Fig. E.'i

Fig. 1.—Front View of Helioscope. Fig. 2.—Side
View. Fig. 3.—Lever hinged to Stand.

to the stand by screws through the holes g, L, in the
centre of the stand, about 3 in. from the edge. Take
a piece of hard wood, 9 in. long and } in. thick;
shape it as Fig. 3; hinge the end A on to the stand at
about 1} in. from the front edge, as shown at A
(Fig. 2). Get a small piece of steel spring, attach it
to the stand, and bend it so that it comes under
piece A in Fig. 3. Now get a piece of moderately
strong wire, say about 9 in. long, make a hook at one
end, which put through the ring at the top of mirror,
and clench it; attach the other end to the lever,
and the instrument is complete. Upon tapping the
end of the lever the mirror will oscillate and flash
the gun's refiection. It is a very simple matter to
arrange a code of signals. If thisexplanation is not
perfectly clear, Ishall be happy to further elucidate
it through the medium of ‘Shop.””

V.—BRIEF ACKNOWLEDGMENTS.

Questions have heen received from the following corres-
poudente, and answers only awnit sapace in 80D, upon which
thera 1s Freat- 1}_;535111-5 —laxonAMUR:; WooDcuT: M. P.

(Petevboro’y; T. H. W. gi‘aiwimmrtun}: LIONEL; BRASS
Fix1sHRER: REPAIRER; P. E. (Tipton); E. W. (Cupar, Fife);
A. B. (Salford): T. A, B, (Clapham); H. J. M. (Bristol); 8. W,

(Blackburny: H. D. (Bastleigh); FLAGELLUM ; DYNAMO; J. B.
WSelford) ; B, J. (Leek); W. J. W.(High Barnet) ; W. 8. (London,
W.): INCRRDULE; AMATREUR; T, G. L. (Carlisle) ; J. W, | Gates-
head); J. B, (Bristel); W. W, [Notting Hil); A. A. H. (Fork);
CONSTANT READER ; J. W, H. (Darlington); C. G. M. [ Penistone);
M. H (Southwick); OLD CHIP; GLASS; J. . B. (Chesterton);
P. B. (Wandsworth, S.W.); R. H. (Barnsbury) ;s W. H. (Birming-
ham); F. P, (London, £.); J. G. (Swansea); E. L. (Dudley);
ANBONIA: WALLACRE ; hﬂqumh‘.n; H,J. L J. M, (London, W.);
H. B. 8. [.fr'itrsr%mu!:; E'GUETE ; MART: T. A. (Shobley Bridge);
W. H. 8.1\ Whaley Bridge); C.W.T. (Manchester); RETRENOH-
MENT; W. 0, J. (Carnarvon),
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CASSELL'S TECHNICAL MANUALS.

Applied Mechanics. Dy Sir R. 5. BALL, F.R.S. 2=
Bricklayers, Drawiung for, zs.

Building Coastruction. zs.

Cabinet Makers, Drawing for. is.

Carpenters and Joiners, Drawing for. 35 6d
Gothic Stonework. is.

Handrailing and Staircasing. is 6d,

Linear Drawing and Practical Geometry. :s.
Linear Drawing and Projection. In One Vol., 35 64
Machinists and Engineers, Drawing for. s .6d,
Metal-Plate Workers, Drawing for. =

Model Drawing. 3.

Orthographical and Isometrical Projection. ==
Practical Perspective. i

Stonemasons, Drawing for. Cinth, 35
Systematic Drawing and Shading. =

MANUALS OF TECHNOLOGY.

EoiTED BY PROF, AYRTON, F.R.S., AND RicHARD WormeLL, B.Sa., MLA.

The Dyeing of Textile Fabries. By Prof. J. J.
H'lel'-lMEL, .C.5. With Numerous Diagrams. Seventh 1bon-
sand. ss.

steel and Iron, By WiLLiam HENRY GREENWOOD,
F.C.5., M.LM.E,, etc. With 97 Diagrams from Original Work-
ing Drawings. Fifth Edition. ™ ss

Spinning Woollen and Worsted. By W. S.
BRIGHT MCLAREN, M.P., Worsted Spinner, Wlh 63 Dia-
grams, Second Edition. 45 6d.

Cutting Tools. By Prof. H. R, SsutH. With 14
Folding Piates and 51 Woodcuts, Third Edition. 35, 6,

Practical Mechanics. By Prof. J. Perry, M.E.
With Numerous lIllustrations, Third Edition. 3s. 6d.

Design in Textile Fabrics. By T. R. ASHENHURST.
With 1o Coloured Plat:s and 106 Diagrams. Third Edition. 4s.6d.

- Watch and Clock Making, By D. Grascow, Vice-

President, British Horulogical Institute,” Second Edition. 4s. 6d.
CasseLL & Comreany, LiMmiTED, Ludeate Hill, London.

WORK

s published at La Belle Suuvage, Ludgata F<ll, Lendon,
9 o'clock every Wednesday morning, and should be obtainable every-
where throughout the United Kingdom on Friday at the latest,

TERMS OF SUBSCRIPTION,

8 months, free by post o FE - 18, Bd
6 months, «« 38. 5d.

is LR -

12 months, " . -« 68, 6d,

Poetal Orders or Post Office Orders payable at the Generad
Fost Uttice, Loudou, to CASSELL and CoMPANY, Limited

TERMS FOR THE INSERTION OF ADVERTISEMENTE I¥ RAOH
WEEELY I8sUR,

£ B d

One FHE'E - - - - = - - L - ]2 0 0
Half Page - = = =« = =« =« o« =« 610 0
%‘gmrl.er Pige -« - =« - = = - - Bl2 8
ighthofa Page - - - - - .« . 117 6
(Une-Sixteenth of a Page- - - - - - 10 0
In Column, per inch e e a e & s O D

Small prepaid Advertizsements, such as Situations Wanted
and Exchange, Twenty Words or less, One Shilling, and One
Penny per Word extra if over Twenty ALL OTHER Adver-
tisements in BSale and Exchange Column are charged Qow
Bhilling per Line (averaging eight words),

Prominent Positions, or « series of inseriions,
by special arrangement.

*y % Advertisements should rench the OMce fourteen
days in advance of the date of issue,

SALE AND EXCHANGE.

Beit's Patent Enamelled Adhesive Water-
proof Advertising Paper Letters and Figures
in all colours and sizes. Best and cheapest. Liberal terms
to agents. Snm],}le sheets, gratis. Factory, 17, Arthur
Street, London, W,C. [14®

Viector Cycle Co., Grimsby, sell Mail-cart Wheels and
Parts. [6 &

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

Walker Bros., Leeds,—Mail-cart wheels and ax{Ies.

R

Lettering and Sign-Writing made I-’a.!y.ﬁ—
Also full-size diagrams for marking out eight alphabets,
only 15.—F. CouLTHARD, Datlington Street, Bath (late
Bnm{'inemuulh}. 100 Decorators’ Stencils (6o large sheets),
25, 6d.

Fret, Carving, and Repoussé Patterms.—
100 of either, full-s:ze, 1s.; 300 Lurning Designs, 1s. ; 400
small Stencils, 1s.; 500 Shields, Monograms, &c., 1s., post-
age free.—F. CouLTHARD, Darlington Street, Bath. [1 s

The Universal Amateur Exchange.—Electri-
cal, Optical, Mechanical, Chemical, Photographic, etc.
Established 1862, ‘Catalogues, 2d.—A. CarraTzi, Chenies
Street, Bedford Square. ' 8 r

Fretwork,—iz inch Steel Frame, Bradaw], File, Saws,
and 40 designs; free, 1s, 8d.—TavLoR's Fretworkeries,
Blackpool. [11r

Buyers of Lathes, Drilling Machines, and all
kinds of Engineers’ and Amateurs’ Tools, are advised to

ut orders in hand before the busy season.— Call at
%RITAHH[& Co., 100, Houndsditch, London, or write
Britannia Works, Colchester, Small catalogues, 3d., post
free. : [7r

Paper Letters, Rubber Stamps, etc.—Agents
should apply for samples (free).—WiLLCOX BROTHERS, 172,
Blackfriars Road, London, S.E.

Price List of Carpenters’ Tools, containing nearly
400 Illustrations, free by post.,—OsBorN BroTrERS, Tool

Merchants, Portsmouth.
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