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SOME LESSONS FROM AN OLD
BUREAU.
BY DAVID ADAMSON.

L—MODERN WRITING APPLIANCES—ADVANTAGES
OF BUREAU—SCAMPED WORK IN THE PAsT—
SPACE TAKEN 1P BY BUREAU—ACCOMMODATION
AFFORDED—DEPARTURES IN STYLE—COMPARA-
TIVE CHEAPNESS OF BUREAU—VENEERING—
MATERIALS — WORKING  DRAWINGS — WIDTH
AND THICKNESS OF PIECES—LIST OoF PIECES
REQUIRED.

Possieny ()1 .‘-:f:l'illj_'; the ahove ]]un_nling the

J'UH.-'II.HJ' iy !H_: j.Ili!“lItHl to “‘fi]}rlu[‘ l,';h;lt

oceasion there can be to deseribe the con-

struction of such an old-fashioned picce of
tllrrllt-urﬂ. l'vi,i hu'L"h"'E! INOW S0 ]“a“}r ”lﬂ[lL'![']'l
~contrivances for the purpose—from the plain
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Old Form of the Bureau.

leg writing-table to the pedestal eylinder
fall, the register, and a number of others,
not forgetting several American “ patents”
of marvellons ingenuity and cumbersome-
ness (structures formed for the exemplifica-
tion of the good old injunction to ]llfnre a

place for everything, even though the place |

may sometimes be forgotten)—that the bu-
rean has somewhat fallen into disrepute,

| or, at any rate, neglect. It is now so seldom

made that it may, perhaps, be supposed
that its descendants fulfil its purpose better,
or 1t would not have ceased to be an article
of modern manufacture. The fact, how-
ever, must not be overlooked that many
forms of furniture and useful varieties, in
every respect equal to, and in many in-
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stances superior to, those looked on as the
best, have come to be regarded as obsolete.
They have, however, merely been forgotten
and relegated totheshops of dealers insecond-
hand furniture, whence they will, no doubt,

' some day emerge from their temporary ob-

scurity—in modified design, perhaps—as
novelties. Let us see in what respects the
old-fashioned bureau 1s deserving of recog-

' nition as a modern piece of furniture, and,

if possible, do something to rescue it from
untimely demise ; for, slightly altering a

“well-known address to another article of

domestic comfort, it may be said—

“I love it—I love it, and who shall dare
To chide me for loving that old ‘secretaire’?”

No contention is made that the bureau
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surpasses all other forms of writing-desk,
for each has special advantages of its own
in a greater or less degree; but that is far
from saying that all of them are superior
to it. Like its younger brethren, i1t has
features peculiar to itself ; and if any of
these remarks may seem to imply that 1t is
better than any of them, please bear in
mind what was stated in the previous sen-
tence. Now let us look at the bureau (IMig.
1), and, comparing it with other forms of
desk or table, note what appear to be its
chief characteristics, and the points wherein
it may be considered superior to them.
Perhaps the first that may occur to the
amateur cabinet maker is its extreme sim-
plicity ; for though some of the old bureaus
are complicated and elaborate, the one
before us is as plain almost as it could well
be. A plain honest piece of work—more
agreeable to look on, perhaps, than if it
were more pretentious—and 1t may well
serve as our model. If nothing better is
learned from it, at least it will show that
plainly-made furniture is not necessarily
u;l:gly. Elaboration and ornamentation are

easing only when judiciously employed.

f over-done, the effect may be striking, but
it soon palls, and the eye is wearied with
its ostentation. To design a plain piece of
furniture 1s not difticult, my amateur
friends; but when you get ambitious and
want to make a handsome thing, that’s
where the difficulty comes in. This old
bureau, and many another old piece of
woodwork, remind us that soundly-con-
structed furniture has a charm of its own,
even when there is no pretence at orna-
mentation, and the finish is a little rough.
It certainly is somewhat crude and rough—
do not let any prejudices against modern
things, as compared with those of an older
date, blind us to this fact. In a few choice
specimens of old furniture we may find
evidences that the old workers were not a
whit behind those of the present, either in
artistic or technical skill ; but eandour com-
pels us to admit that most of their work
was not equal to the bulk of that which is
now made. That much rubbish is made
now, no one who knows anything about
modern furniture will deny ; but can anybody
say that scamped work isa recent production?
If there be one rash enough to make such an
assertion, will he allow me just to remind
him of the discoveries made during the
restoration of, I think, Peterborough Cathe-
dral, as to the plan adopted by its builders.
That was a practical comment of a rather
startling kind—one which should make
those very enthusiastic belauders of every-
thing that is old calm down in their affected
adﬁlﬁtiﬂn of 1ii'.t.

‘ ey really appreciate good work, the
will see more of 11; in any go -dﬂzeﬁ ﬁrat}:
class furniture shops than in an equal num-
ber of museums. Isitnot blind, unreasonin
veneration, the tribute to antiquity, whi
ﬁ be more or less influences us all, that

s forth so many remarks in favour of
old furniture, rather than an intelligent
acknowledgment of good qualities, wherever
they may be found 7 I do not now refer to
the old work stored in our treasure-houses
of art, but to the every-day specimens one
comes across, which is surely the fairest
way of _]uc:ﬁmg the class of work our fore-
fathers made. Let any one carefully ex-
amine such things,

: and he cannot hel
acknowledging that they are mostly cnamg
and clumsy

y comparison with mode

work. The most that can be said in fa:mg*
of them is that the makers made the best
of their opportunities; for I fancy it is

sometimes forgotten that many appliances
and tools are only of recent origin. We
have now better tools than ever, our work-
men do not remain in one district, nor are
they behindhand either in their endeavours
to turn out honestly-made articles, or in
intelligence. Those who delight to sneer at
the British workman may not agree with
these remarks, but they are nevertheless
true ; and the real cause of so much faulty
work must be attributed, not alone nor prin-
cipally to the tradesmen, but to those buyers
who want to get things under their value.
But what has all this to do with the bureau?
Nothingdirectly with its construction, though
indirectlywe may learn to appreciate not only
1t but other things, and to regard them as
objects for intelligent study. ence I trust
the few hints may not be amiss.

Briefly, let us imitate what is worthy of
imitation in old workmanship, but do not let
us fall into the error of supposing that want
of finish is in itself meritorious. 1t cannot be
anything but an indication either of careless-
nessor incompetence in modern work, though
in the old 1t may have been unavoidable, and
consequently is not to be found fault with.
Well, having delivered my little lecture, we
turn again to the bureau, and note some of its
excellences. For one thing,it does not occupy
much space—only 3 ft. 6 in. across by 1 ft. 8
in. from back to front; and yet there is an
available table-space of about 3 ft. 3in. X 2 ft.
11n. when the lid is opened. Now, suppose
we compare this with any ordinary writing-
desks. In these, with the exception of the
cylinder fall, we find that they occupy as
much space when not required for use as
when being written at. The old bureau on
this point clearly has the advantage. Again,
look at the drawers. Where can one get
such accommodation in any of the pedestal
writing-desks of the ordinary “knee-hole ”
form? Then see how easily and quickly
any writing that has to be suddenly left
can be secured from pryingeyes. It is only
necessary to push back the papers, lift the
lid, and turn the key—nothing can be
simpler. What other desk is equally con-
venlent in this respect? Inside are con-
venient receptacles for small documents, ete.,
in the form of pigeon-holes and drawers;
which, however, are not singular to the
bureau. In case the arrangement shown in
Fig. 2 does not suit the fancy or require-
ments of all, those who prefer some other
m:i be reminded, in the words of a cabinet
maker (Happelwinte), referring to the bu-
reau (or, as he called it, simply a desk)
nearly a century ago, that “the drawers
and Internal conveniences admit of much
variation.” By the way, it is not unin-
teresting to notice that Heppelwhite gives
us the general sizes for bureaus as follows :
—*“ Length 3{t. 6in., depth 22 in., height of
desk (z.e., overall) 3 ft. 2 in., including 10 in.
for the inside of the desk.” These measure-
ments differ only slightly from those of the
one under  consideration. But more of
some of the older cabinet makers’ designs,
etc., later on ; for though this bureau is a
very plain one, I hope to show how it may
be altered in detail, or, rather, how orna-
mentation may be added to it to make it
represent various styles—for example, Chip-
pendale, Sheraton, etc. The general con-
struction will, however, remain the same.
But, some one may ask, has the bureau no
disadvantages to counterbalance its good

ualities ? and the answer may fairly be in
uhe negative, unless, indeed, some may be
;Fc']il:ﬂ:g to _ubi;]::‘i:;l t? a llaval ?ﬁface for
riting on, ins of a slo ose who
think thus will have a plap.:‘ suggested to
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them for making the desk to their liking—
one which, I thi ni, will be found practicable
without seriously increasing thedifficulties of
construction. Perha{::s the only particular in
which it may be said that the bureau is not
so convenient as the ordinary knee-hole
pedestal table is in getting access to the
drawers in the lower part when the writing-
flap 1s down. To get anything out of them
—especlally out of the two top drawers—
that may be wanted while writing, the flap
must be raised. After all, however, one
cannot have everything, and the inconve-
nience—if it can be called one—is so slight
that it is almost unworthy of consideration.
Perhaps as a set-off against this it may be
said that, for the accommodation found in
1t, the bureau is the cheapest form of writing
desk and table ; though, if it is to be made
properly,it will be found to cost a fair sum for
materials, and I purpose giving, as nearly as
possible, the specification of that from which
the drawing (Fig. 1) is made. That it
might be made at a less cost I do not deny,
but 1t does not come either within the pro-
vince of this journal, nor yet of my own
inclination, to give instructions for the
manufacture of shams. By this I do not
wish to say that it must be of oak if it is to
be genuine, for it may be equally well and
soundly made 1n pine ; only, if 1t is of pine,
let it be either painted in plain colour—not

rained—or simply stained and varnished.

or would I go tLB length, as some do, of ob-
jecting to veneer, for experience shows that
veneered work, when properly done on a
suitable base, is not to be despised, although
some critics, who know little or nothing
about 1t, condemn 1t utterly. However, as
veneering is hardly likely to engage the
worker’s attention while making the bureau,
the various pros and cons, whether of a
theoretical or practical kind, need not be
considered here.

The only remark I will at present offer
about veneering in connection with the
bureau is that those who prefer making it
in mahogany will be able to get finer figured
wood in ‘veneers than ;in the solid, and
that therefore they may as well make it of
some cheap mahogany—such as bay-wood
or Honduras. This has very little figure,
but it serves excellently as a foundation on
which to lay the choicer and more beauti-
fully-marked veneer. Those who can lay
veneer need scarcely be reminded that the;r
arenotlikely to get good figure in “knife-cut.”

But let us suppose that we are to com-
mence making a bureau, for which the one
represented is to serve as a model. Asitis
of oak, it will, perhaps, simplify the instruc-
tions to assume that the one to be made 1s
the same, and I shall, therefore, refer to oak
only, whenever it is necessary to distinguish
between the principal wood and the pine
which enters into its construction. Those
who prefer to make the thing in some other
wood—say, mahogany, ash, etc.—have only
to substitute it for oak whenever this
is mentioned. It will be noticed that I
have not mentioned that now popular wood,
American or black walnut ; ang it may occur
to some that this is an oversight. The fact
is, I hardly know what to say about 1t for
the purpose of this piece of furniture—so
mucﬁ depends on the maker. If his inten-
tion is to make a bureau which shall be a
verisimilitude of the real old-fashioned
thing, then American walnut will be de-
cidggly wrong, for it is, comparatively
speaking, only a very recent introduction,
and was quite unknown, in this country
at any rate, at the date when the bureau
was still an every-day article. This, however,
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rather savours of inculcating the notion that
the new bureau is to appear as if it had been
made years ago—in other words, that 1t 1s to
be a spurious antique. This, 1t is almost
superfluous to say, is not a desirable ambi-
tion to be entertained ; but as there may be
some who, without any desire to deceive,
wish to avoid an anachronism and to be
strictly correct from an antiquarian point of
view, the suggestion is given. Apart from
this, there is no reason why American wal-
nut should not be used. e mentioning
American woods, I may just putin a caution
not to use the stuff known as satin walnut.
The name is taking, and almost seems to
imply that the wood is a superior kind of
walnut. It is, however, nothing of the sort,
being in reality a very inferior timber of
little or no intrinsic value as a furniture
wood, for which, however, it is now being
used. Possibly some good qualities may
be discovered 1n it later on, and there 1s no
saying that it may not become popular, for
it must not be forgotten that erican
walnut only a few years ago was a drug in
the market ; but in the meantime I would
strongly advise no amateur to make anything
va.luaile in it. It is very unreliable.

Before actually beginning to make the
bureau, or, indeed, any other piece of furni-
ture, a full-sized working drawing or plan
should be set out. It need not be a
troublesome matter, even for those who
are not draughtsmen, as all that is abso-
lutely required is that it shall show dis-
tinctly the sizes of the various parts.
When this is done, it greatly facilitates
work, besides Eeventing mistakes in cutting
up the wood. 1f the maker can show details
and sections, well and good ; but if not, he
can easily supply the needed reminders by a
written word or two. All that is Wa.nte(f is
that the drawing shall be a serviceable guide
to him when working ; and whether the ex-
planation is given partly in words or alto-
gether in lineal representation, is of little
consequence. Theoretical workingdrawings

| On the former, which is a drawing of the end

(without the plinth), the measurements are
shown in inches. On the latter, to prevent
confusion, they are omitted, but it will be
understood that the full-sized drawing must
show them in actual measurement. The
width of the various pieces from back to
front, such as tlie divisions between the
drawers, may be stated on them. Thick-
ness will show itself. One rather important
matter may be mentioned here, viz., to show
the thicknesses as they will be when the
wood is planed and cleaned up, not as it
nominally is. Thus the said rails are of
] in. stuff, but as this will be, when finished
up, only some # in., orat the most § in.
thick, it will easily be perceived that the
working drawing would be misleading if the
full nominal thickness were shown. The
same principle applies generally to all wood,
and it is important when mentioning thick-
ness to understand whether the measure-
ment is given of the finished or rough
stuff. To prevent any confusion arising to
the reader 1n the present instance, I may say
that all thicknesses that will be given must
be taken as indicating the nominal measure-
ments of the rough stuff, so that due allow-
ance must be made for waste and finishing.
As this method may seem strange to the in-
experienced wood worker, I may explain, for
his benefit, how it comes about, and 1t will
then be seen to be perfectly natural. A log
of, say, 12 in. thick, has to be cut into twelve
planks of 1 in.each. If these could be, so to
say, sliced off, they would be actually 1 in.
thick, but as they are cut with the saw,
which forms a passage of its own thickness
and removes a certain amount of material in
the form of sawdust, it needs no great dis-
cernment to recognise the fact that the
twelve (nominal) 1-in. boards will not be
equal in bulk to the original log. Besides
the saw-cut—or kerf, as it is technically
called—a further deduction must be allowed
for roughness to be removed by planing, etc.,
so that altogether a fair margin must be

allowed for ﬁniahing. Sometimes, it is true,
planks will be found which are fully up to
their nominal thickness, but so seldom that
it would be unsafe to rely on meeting with
them just when they are wanted. Indeed,
they may almost be said to come under a
separate standard of measurement, though
not exactly a recognised one, in which they
are described as “full” 4 in. or “full”1 in.,
or whatever the thickness may be.

When the working drawing is prepared,
it will be found to be a very convenient plan
to make out a list of all pieces required.
Much time is thereby saved, and uncertainty
avoided in fitting the parts, which, as they
are got out, should be numbered to corre-
spond with the list. So far as I know, this
method is not adopted generally in either
trade or amateur workshops, but its advan-
tages will be manifest to, and not readil
relinquished by, those who have tried it. It
1S we(il to have the list legibly made out and
placed so that it can easily be referred to as
the job progresses. The precise arrange-
ment of the list, of course, does not matter
very much—some preferring one, and some
another, for reasons which, though, perhaps,
important in a large factory, are scarcely
likely to be of much imfmrtance in small shops
or to the amateur. All things considered, the
tabulation adopted in this case is probably,
at least, as convenient as any other. In
it some of the smaller pieces, such as drawer
stops, are omitted, as they can be made from
waste or short ends, and their enumeration
would only encumber the list with needless
details. It will be seen that the wood 1is
classified according to thickness, not accord-
ing to the position it is to occupy in the
bureau, as some might prefer. This, if one
may judge from some remarks that have
lately appeared in an important technical
contemporary, is a point on which opinions
differ, as each plan has its own peculiar
advantages, and it i1s one that cannot be
fully discussed here. The choice must be
left for each individual to decide for himself
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Fig. 4 —Front Elevation (Half).

drawer-stops, and beads, which will be dealt

with later on, as well as the back of the

bureau, when referring to the parts with
which they are cnnnected The sizes given
are taken as nearly as possible, but the; do
not all include small rar::tmnz. of an inch.
They giveapproximately the measurementsto
which the material may be cut in the rough

without incurring, on the one
hand, needless waste,and, on
the uther allowing sufficient
for trimming and httlnrr It
there 1s any doubt, 1t 1s
better to cut the pieces
rather over than under the
sizes, for these can always
be reduced by a shaving or
two being removed. It will
be noticed that in one or two
instances ith of an inch 1s
agiven, and this may seem to
1:11pl£ that absolute exact-
a

ness has been studied 1n suf;h
cases. It has to a certain
extent, but the principal

reason they are given 1s to
show the flppr{nlmate pro-
portions these pieces bear to
the corresponding parts to
which they are to be at-
tached, but they must not
be taken as exact when
finished. It is 1n making
them fit each other accu-
rately and correctly that the
skill of the maker shows it-
self. Measurements are all
very well 1n their way, and
indeed necessary, but no
measurement will overcome
the need of fitting and ad-
justing the various parts to
each other. The lList may
seem a somewhat formidable
one, and its preparation 1s
not accomplished without an
expenditure of time; an
expenditure which 1s more
than repaid by the increased

| A |

o — s T T —— i . . . S, S R e " —

[ ———————— > B e

—— i — — i S N N T N — - " e S R o - S N | TS ——————

speed and facility of work- -
ing. Before goingany further,

1t may be stated that all the

parts to No. 29 inclusive are of oak. The
remainder may be pine, or any wood that
may be preferred to it. Pine i1s named,

those portions of the bureau from whwh
this description 1s given are of 1t, and they
do very well. The only alteration that I
would suggest with regard to them, were |
asked to improve on the material, 1s that

Fig. 3.—End of 0ld Bureau.

the insides of the lower drawer.-s, i.2.. the
large ones in the body or *carcase” of the
bureau, would be better in something else.

But here I must stop, trusting I have given
every reader who may make up his mind to
construct a bureau something to do in get-
ting out the timber I'Ellllll‘E'd

(Zo be continued.) .

Fig. 2—Upper Part of 0ld Bnrmuurﬂwemra Opana.ndhhlhiﬁ.ng Arrangamant of Interior.
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WROUGHT IRON AND STEEL GIRDER
WORK.

BY FRANCIS CAMPIN, C.E.
e

L—IroxN LIEIB——-TEIPIE.&TE—MKIHG.

IN the present article I purpose dealing
with the construction of girder work in the
iron yard, starting from the completion of
the general drawings, and when, therefore,
all the purely theoretical calculations have
been made and the manufacturing or prac-
tical stage is reached.

It sometimes happens in preparing the
designs for works of novel or intricate
character that points affecting the manu-
facture of the work are overlooked, and it
1s, therefore, incumbent on the leading hands
in the shops to examine the drawings very
carefully in the first instance, in order to
avoid subsequent hitches during the pro-
gress of construction. )

The mechanical processes commence with
the rolling of the iron or steel plates, ba
and other sections required for the job, an
the preparation of templates for marking
the positions of the rivet holes.

Aﬁo flat pieces over 12 in. wide must be
rolled as plates, and this will involve some
unevenness of the edges, the plates being
rolled between plain :ysiinders, and their
edges subsequently sheared to the sizes
ordered ; this shearing cannot be effected
with the accuracy necessary for neat work.
The narrower bars being rolled in grooved
cylinders will have their edges as well as
their surfaces smooth ; but all the parts on
leaving the rolling mill require some amount
of straightening before being built up into
. the structures of which they are destined
to form parts.

If two or more thicknesses of plates are
to be riveted together, it is evident that
they should be of exactiy equal widths, and
have truly-formed edges; and in such cases,
even when they are less than 12 in. wide,
theiahuuld be rolled as plates and planed
to the required dimensions.

On the iron lists sent to the rolling-mills,
the dimensions marked must be sufficient
to allow for the reduction by planing. On
the amount of allowance to be made on this
account there exist differences of opinion,
and it will be affected by the accuracy
observed in the particular mill to which the

r may be sent; but the practice 1

have found most satisfactmc'{y 18 to allow a
Eﬂrter-lpch on all ed%es and ends of plates

r working. This allowance is, of course,
80 much waste ; and some small firms, after
tendering at very low prices, have kept it
down to as little as one-eighth of an inch ;
but this is very risky, and I have known
cases of whole tilaime:s having to be thrown
aside through the insufficiency of the mar-
gm to cover the irregularities of the edges.

While the iron 18 being rolled, the tem-
plates for ma.:i}::mg the rivet holes may be
proceeded with.
strips of wood formed into frames to suit
the shapes of the plates and bars, and per-
with holes corresponding to the
_ ded positions of the rivets.

- It is necessary before proceeding further
o / bservations upon the dif-
b methods of making the rivet holes,

adopted the arrangement of
‘will depend in some measure.
are t ways in which the holes
be made : by punching simply, by
out of the solid, and by punching
oles and drilling or rymering them
the required size. Formerly punch-

stre
probably about one-tenth of the diameter—

was universal, or almost so, but in

I

recent vears, with the advent of improved
machinery, drilling has been gradua ly su-
perseding it for large and important works,
the magnitude of which justifies the con-
struction of special machines for their exe-
cution. In the old style, punches with flat
ends and a good deal of taper were com-
monly used, and the holes made by them
were not of equal diameter throughout. To
mark the plates, stumps dipped in white
paint were used. The perforated templates
were clamped on to the plates and bars,
and the stump passed through the perfora-
tions, and their positions thus marked by
white rings upon the material to be punched,
which, the templates having been removed,
was then ready for the puncher. The
marked work being passed under the Funch
by hand, it is evident that the quality of
the result is dependent upon the accuracy
of eye and steadiness of hand of the work-
man attending the machine ; hence it is
almost impossible that the punched holes
can be exactly in the position marked ; and
in work done by an inferior hand, their
eccentricity may become very appreciable :
then when the plates are laid together
to be riveted up, the holes will not
coincide, and either the rivet will be
distorted in closing, or the holes must be
broached out to a larger diameter to make
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Fig. 2.— Position of Rivets in Angle Sections.

them concentric, and thus the plates are
weakened by losing more of their substance
than would be necessarywith more exact work.

In ordinary punching, the material is
partly cut and partly burst out of the solid,
and therefore around the edges of the
holes some injury must be caused, and the
h of the plate for some distance—

eteriorated.. This difficulty is, however,
overcome by punching the holes smaller
than the finished size, and drilling or rymer-
Ing out the dama%ed part ; thus for the
finished diameter of §in. the holes may be
Emched #1n. and then drilled out to 2 1n.

ere also we are in the hands of the puncher
as to accuracy of position : therefore, to
énsure accuracy, recourse is had to the
process of “nipple” punching, which is
slightly more costly, but much more satis-
factory. There is no difficulty whatever in
correctly making the templates, as the
centres of the rivet holes are set out by
dividers, and the perforations made by an
accurately formed centrebit ; and lest there
should be the slightest deviation from the
vertical direction during the drilling of the
wood, the template when used is turned
over, and that face upon which the holes
were set out placed in contact with the
metallic surface to be marked.

If the work is to be “nipple” punched
the plates are marked with a centre punch
instead of a stump dipped in paint, and
thus the centre of each intended hole is
indicated by a conical depression, into which
the “nipple” of the punch falls, thus se-
curing J[RIE proper adjustment of the plate
to the punch. ' _

In the accompanying Fig. 1, a is the
working end of an ordinary punch, and b 7,
1s a section of a plate from which the dis-
torted “ burr,” ¢, has been punched out.
The more nearly cylindrical the punch, «,
can be kept, the better will be the worl
executed by it. Great care is required in
grinding these punches, in order that they
may tfke their bearing fairly, otherwise
constant breakages will result. At d is
shown a “nipple” punch, of which e is the
“nipple,” anc{) ﬂeneath this is shown a sec-
tion of a plate with a countersink, into
which the nipple falls. fis a rising and
falling block, E}r which the punch is driven
through the plate ; between this block and
the head of the punch is a wedge, g, so
arranged that by drawing it back the block,
/, can make its stroke without acting on the

unch, thus allowing time for the plate to

e fairly adjusted to the nipple, when the
wedge, g, being pushed in the hole, is
punched. This operation for each hole
takes some time to describe, but in practice
1t 1s fairly rapid, and it is certainly a very
great advance upon the older method. 4, 4,
shows a section of two plates, in which the
rivet 1s distorted through bad punching ;
and 1, 7, a section in which the rivet is pro-
perly formed.

Multiple punching machines have been
made to punch a number of holes at one
stroke, the plate being automatically moved
forward after each stroke, and the punches
acting at each stroke being determined by
tempfa.tes working on the principle of the
Jacquard loom. These contrivances have,
however, been found very costly to con-
struct, and are very rarely used ; hence I
shall not occupy the space allotted to me
with a description of them.

If holes are to be drilled under a single
drill, the same marking as that used for the
nipple punch will be suitable ; but girder
work 1s generally drilled in a multiple
drilling machine, and in this case the centres
of the holes do not require marking through-
out, as the drills themselves are adjusted to
the required “pitch” or distance from
centre to centre of rivet holes, and tem-
plates only will be necessary for markin%
the positions at joints and connections o
rivet holes which are out of the general run
of the work, and such as have to be drilled
by hand or small portahle machines after
the girder has been %uilt up.

f every department fulﬂr and faithfully
performs its duties, the working drawings
when they reach ‘the yard should have
every dymension clearly marked upon them ;
but experience shows that this does not
always happen. The reasons for this might
be discussed, but they would not be edify-
ing. It is therefore highly necessary that
the template maker should know just what
18 required for the practical execution of
the work, as any mistake which escapes
him will appear in the work itself.

Some very awkward places often occur in
making joints in bridge girders, especially

Where several members meet together ; and

here may be a temptation'to overcrowd the
rivets in order toavoid clumsy-looking joint
lates, but it is important that this be not
one to the detriment of structural strength ;
and the most carefully made general calcu-
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lations will be frustrated if even the smallest
details are improperly arranged.

The distances of rivets from each other
-and especially from the edges and ends of
plates and bars, is a matter of great 1m-
portance, as if they are reduced below their

roper limits there is danger of the material

ursting ous. Under no circumstances
should the centre of a rivet be closer to the
edge of a plate or bar than one and a half
diameters, and that only when the strain
on the rivet does not act towards the edge
of the plate, but parallel to it ; this would
give 1} in. for the distance of a #-mn. dia-
meter rivet ; and although a great amount
of work has been done to this proportion, 1t

is, In my opinion, very little. Similarly three |

diameters will be the very least distance
allowable between two rivet centres 1n
girder work ; this would be 2}-in. for §-in.
rivets. This close packing of rivets cannot
but cut up the grain of the plate, especially
when they are irregularly placed, as 1n some
joint plates; and it must be remembered
that the strength of a plate’across the grain
is less than that in its direction—in the
ratio of about 6 to 7.

In joining angle and other sections to-
gether, the space allowed for the rivets is
often very limited, in which case the rivets
should be placed in the centre of the width.
In Fig. 2 are shown three sections of iron
or steel; A i1s angle; B is tee; and C 1s
channel section. The distance of the rivet
centre from the edge of any limb is found
bgr deducting from its width the thickness
of the adjoining limb and halving the re-
malinder. Thus, if the angle iron i1s 3 in. by
31n. by # in. thick, the distance of rivet
-centre from the edge should be 3—3 divided
by 2 equals 2§in. divided by 2 or 1% in.
The 6 in. by 3 in. by 4-in. thick tee iron, and
the 81in. by 3 in. by 2-in. thick channel iron,
will each have their rivet centres 1%in.
from their edges.

When the strain on the rivet is towards
the nearest edge, tending, therefore, to tear
1t out, 1t must be much further in, two
diameters being the least to be allowed be-
tween the rivet centre and the edge of the
plate or bar. Should distances less than
those I have here given appear upon the
drawings, they should certainly be referred
back to the drawing office for verification
before being worked to.

The templates having been properly pre-
pared, and being ready for use, we have to
take in hand the material supplied from
the rolling mills. All this, as it is delivered
to the girder yard, should be put under
cover to protect it from rusting; then as
soon as the inspecting engineers have made
such tests as may be specified, and passed
the iron or steel, work may be begun on it.

It will generally be found that the plates
require more or less straightening, as in
cooling they will take on some twist ; this
may be removed by hammering, but that
method is very rough, and it is altogether
better to straighten them in machines made
for that purpose, consisting usually of three

rollers. (Zo be continued.)
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“TIPS” FOR TYROS.

BY OPIFEX.
—— ,

MouLpED CoRNERS FOR PioTURE FrRAMES.
Picrure-FRAME making is a very favourite

amusement with many amateurs, and from |

its nature 'is likely to continue so always;
yet there are few things more difficult to do
well, notwithstanding the helps which have

- -
-

e R :

of late years been invented, such as mitre-
cutting machines, corner clamps, ete.

Picture-frame moulding being covered
with a white composition, 1t is hard to carry
out the various operations of sawing or even
cutting with mitre machines, “shooting”
or planing the surface of the mitres, gluing,
and nailing, without chipping off some of
this composition ; and besides this difficulty,
there is oftener the other, and greater one,
of cutting exact angles, so that, from some
of these causes, the result too often is that
we make a “mess of the job.” Now
although we strongly recommend the reader
to overcome these difficulties by patient
painstaking and practice, yet before this
desirable end 1s attained many amateurs
become tired of trying, and we therefore
suggest a remedy for spoiled corners which
will not only hide the evil, but if well done
will be an improvement to almost any
ordinary picture frame.

Procure a small piece of good basil leather,
say about 5 or 6 in. square, and soak
it in lukewarm water in which some glue
has been melted—about a wine-glassful of
melted glue to half a pint of water. Next
select a leaf, which is about the length of
the joint at your mitres ; the kind of Teaf is
of course a matter of taste, but a narrow,

ointed leaf will suit best for a beginner.

ow, having rubbed your leather as free
from water as possible, wiping it on both
sides with a cloth, flatten it out smooth, and
lay the leaf upon it, mark the shape exactly,
including a short stalk, and then cut out
cleanly with a very sharp penknife. Now
with a blunt, smooth, pointed instrument—
e.q., & small paper knife—mark out clearly
the veins as upon the natural leaf, and
otherwise model 1t as faithfully as possible.
Repeat the operation for the number re-
(]];nred, and lay aside to dry thoroughly in
the sun, or other warm place ; when dry,
give each leaf a coat of gﬂ?d size, and when
1t 1s dry give another. When this second
coat 1s almost dry apply gold leaf, gilding
the leather leaves all over on right side and
edges. Glue these securely to the corners
of your frame, being careful to place them
exactly at the proper angle, and most
picture frames of ordinary moulding will be
improved by this addition.

GorLp Lear: How 1o Use IT.

Gold leaf i1s a thing which is impossible
to manage unless one knows how, and yet
we often have occasion to repair gilt articles
of various kinds, or “touch up” a picture
frame, etc. The usual practice is to apply
some of the many gold paints, and the in-
variable result is a nasty patch, which, to a
critical eye, i1s worse than the original flaw.

But besides patching and mending, gold
leaf is highly effective in combination with
black for the ornamentation of wvarious
articles of furniture which amateurs often
construct for themselves. A book of *“gold
leaf ” which is quite good enough for such
uses may now be bought for sixpence ; in-
deed, this German gold is quite as good
for inside work as the “real thing.”

Having procured a book, lay it flat upon
a table, and carefully open tﬁﬂ first leaf,
when t’hg metal foil will lie before you;
with a pair of sharp scissors cut off the paper
leaf you have just raised ; lay it flat upon
your open hand, and ‘rub it on your hair ;
whether you use pomatum or not, there will
be quite sufficient grease to answer the end
in view. Now lay the paper upon the foil in
1ts original position amf. press firmly with
the hand ; carefully, and the gold will be

| found adhering ; this paper leaf with foil
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| shaft ; then the slack loop

———

attached will now bear to be carried about,
and may be cut up with scissors to size and
shape required. The same process may
next be carried out for as many leaves as
we need for the job in hand.

Having said so much about gold leaf, we
add a hint as to the method of laying it on,
in case the reader does not know. |

Paint the part you wish to gild with gold
size, and be very accurate, as the leaf will
stick to every spot touched ; this size will
dry rapidly, and when it is just not dry, or
“tacky,” 7.e., sticky, cut a piece of your leaf
a little larger every way than your design,
ete., press it firmly, and then lift the paper ;
do not touch 1t again till quite dry, when
i.’uu may remove the surplus foil with a

arge, sott, camel’s-hair brush, or “dabber.”

For 1lluminations, etc., gum arabic may be
used instead of gold size, and may be
allowed to dry, breathing upon it for a few
seconds when you wish to apply the gold.

e

LATHES AND TURNING APPLIANCES,

BY F. A. M.

-

IV.—TaE OVERHEAD MoTioN (continued).

ANOTHER ARRANGEMENT OF OVERHEAD—ITS DE-
FECTS—HIGH SPEED FOR DRILLS AND CUTTERS
~—(CONSTRUCTION—CROSSWAY OR FOURWAY—
HoRIZONTAL BAR—BALL—CASTINGS AND FORG-
INGS—GUIDE PULLEYS AND SLIDER3S—ASSIST-
ANCE RENDERED BY OVERHEAD—NEW OVER-
HEAD OF LoNDON LATHE AND TooL COMPANY.

WE come ‘now to an entirely different
arrangement, which is simpler than any yet
described. It is also .very fairly efficient.
It has its advantages and disadvantages
which will be stated, and then detailed
drawings will be given so as to enable those
who wish to make i1t for themselves. At
Fig. 8 will be seen the general arrangement
of the overhead. Here there is but one
long band which is quickly adjusted for use,
and, when not required, is not removed,
but simply slipped off the large wheel to
the right with the left hand, while with
the right hand the slack loop is pulled
so as to draw up the lower end which em-
braced the large wheel close up to the crank
can be turned
back and wound round the horizontal bar
out of the way, leaving the fly wheel free
for the ordinary band. Since the bands for
the mandrel and for the drillers and cutters
have to be frequently changed, it is a matter
of some importance to be able to do this
quickly.

We will now confess the defects of the
arrangement. Ome is that since there 1s
only one band, no variations in speed can
be made but those due to the different
diameters of the grooves of the fly wheel
and those upon the gulle s of the various
instruments employed. The greatest speed
then will be determined by the ratio
between the largest groove on the fly wheel
and the smallest on the pulleys. Now these

latter cannot be less than § in. in diameter, -

because, if so, the hooks of the 1-in. band,
used for overhead motions, could not go
round them without too severe a jerk ; the
utmost speed will therefore depend upon
the size of the largest groove on the fly
wheel. If the lathe is provided with a 24-
in. wheel, the speed will be sufficient, but
if the lathe be a small one, having a fly
wheel of 20 in. or thereabouts, it would be
better to adopt the plan shown at lig. 4,
or some other, which enables more speed to
be obtained. )
Here it may Be~well to draw attention to
the great advantage of a high speed for the

:
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small cutters and drills : they must run fast
if they are to work well. When they run
at a proper speed and are kept sharp, 1t 1s
astonishing how much hard wood they will
remove, and how smooth a surface they will
leave. A ratio, then, of 24 to § will do
very well ; that makes the cutters revolve
32 times as fast as the foot wheel. Now
the speed of the foot wheel may vary from
30 to 160 revolutions per minute, but we
may consider 100 revolutions per minute of
the fly wheel as pretty fast treadling to
keep up continuously ; let us, therefore,
take 3,000 revolutions per minute as about
the correct speed for the drilling spindle
and small cutting frames for ornamental
turning. A band # in. in diameter 1s quite
strong enough, and much better than a
thicker one, since it must bend easily round
the small #-in. pulleys. If it be of catgut it
may be joined with the usual hooks and
eyes, sold at the tool shops ; or it might be
of Binn’s endless blind cord, if a piece could
be obtained of a suitable length ; if not, it
might be of whipcord or string, long spliced.
It 1s a great advantage to avoid the jerk
caused by the hook and eye as they pass
over the small pulleys ; this is sure to leave
a slight mark on the work. ‘

Proceeding now with our description of
the overhead illustrated in Fig. 8, it will be
seen to consist of a piece of iron gaspipe,
14 in. bore and 1§ in. external diameter,
extending from floor to ceiling, and fixed so
as not to touch the lathe at all. If, how-
ever, the ceiling cannot be utilised there
must be a bracket as at B, and the upright
E;pe would end about 6 in. above the cross

r. There is, "however, a considerable
advantage in the first plan, since, when the
overhead motion is fixed to the lathe, a
slight amount of tremor is communicated to
it, which interferes with the perfection of
the work. Let it be understood, then, that
the bracket, B, would not be used except
when the upper end of the standard could
not be supported from ceiling or wall. The
top and bottom of the upright pipe are
screwed into 1}-in. flange plates. e lower
of these is screwed to the floor, and the
“lﬁ’ﬁf one to a board about § in. thick,
which board is fixed by long screws passing
through the plaster of the ceiling into the
Joists above. This arrangement fixes the
pipe firmly in a vertical position, yet allows
of 1ts turning on its own axis in the two
flange plates, so that the horizontal bar
may swing partly round in a horizontal
plane. About 6 ft. high up the pipe from
the Fround 1s what gasfitters call a * cross”
or “fourway,” shown quarter size in Fig.
10. This cross is not screwed to the pipe in
“he usual way, but is bored out so as to
remove the thread in such a way that it can
slide up and down, the pipe from flange to
flange being in one piece, and the - cross
slipped upon it and secured by the screw, A.
This screw is obtainable from the gasfitter
like the rest of the fittings. It is called
& plug, and it serves here to fix the cross
upon the pipe at the heitght most convenient
for the band, a Fim of wood being fitted
into the arm of the cross to enable the
screw to press upon the pipe.

We come now to the horizontal bar shown
at Figs. 8, 9, and 11. This may also be
of gaspipe of about # in. bore, and it will
require to be from 4 to 6 feet long. Its
length should be such that a perpendicular
dro uﬁod from its right-hand extremity
would fall from 15 to 18 in. in front of the
headstock. This bar should be smooth,
because at one end there slides on it a heavy
ball, and at the other two small sockets

o ~

carrying a pair of Eulleys each. To make
a good job 1t should be turned up (though
gaspipe is not nice to turn), and probably it
would be better to employ for this purpose
a piece of smooth steel tube of about I in.
external diameter and } in. thick. We
have now to connect the horizontal bar
with the vertical so that it may swing or
rock, like a see-saw, or like the beam of
a steam engine, in a vertical plane: this we
can do by means of the remaining arm of
the cross. At B, B, Figs. 10 and 11, 1s shown
a diminished T piece, one branch being the
same size as the branches of the cross—z.e.,
that for 1i-in. pipe—and the other two
branches being suitable for #-in. pipe. A
rymer would be put through those two
arms to remove the thread so as to make
a thoroughfare hole to fit the turned gas-
pipe or the steel tube chosen to suit it
which would then be driven through half
its length. At ¢, Fig. 10, is shown another
way of fixing the bar. Here a piece of
solid bar iron i1s screwed with the proper
thread to suit the cross, and bored across
with a hole of about 1 in. diameter to fit the
bar, which is then driven in, and, if neces-
sary, may be held by a pinching screw.
Both these plans, while holding the bar,
allow of the required see-saw motion. The
second 1s the best, as it brings the bars a
little closer together. Also it may be diffi-
cult to meet with the requisite T for the
other plan. The ball is 5 in. diameter of
solid iron; it may be obtained finished,
with screw fitted, for about eight shillings.
On the end of the bar, at p, is seen a stop
screw tapped iInto the pipe, intended to
prevent any possibility of the slipping off of
the ball.

All this work the amateur is advised to
order from the foundry; it requires tools
which he has not got, and whatever over-
head he undertakes he must of necessity
spend something in castings and forgings.

e main standard, being of 13-in. gas
“barrel,” can be bought in 14-ft. lengths at
sixpence per foot. Let the height of the
workroom be measured, and give that
measure to the workman after subtracting
% in. for the thickness of the board for the
ceiling. Order the two flange plates fitted
so that they can be turned round by the
hand ; they cost 9d. each. Order the cross
(at 1s. 9d.) bored out so that it will slide
upon the pipe; the screw plug costs 4id.

en comes the 3-in. pipe: that costs 3id.
per foot ; the T and stop screw about 1s. 3d.
Allowing 3s. for boring the cross, 3s. for
turning the #-in. pipe, and 8s. for the ball,
we come to about 27s. Fix the standard
Egurself, using a plumb line, then you willnot

charged for Jnurne¥s, fetching tools, ete.

We come now to the four guide pulleys
and their sliders, which the amateur is to
make himself ; a very nice little job, which
should be well within the powers of any
amateur turner in metal. fn Fig. 11 the
bar is seen in c%la.n looking down upon the
sliders, to which are attached the stirrups of
the pulleys ; Figs. 12 and 12A show the side
elevation ; Fig. 13 the end view of the left-
hand slider and pulleys, and Fig. 14 the end
view of the right-hand slider with its pulleys.
The stirrups are to prevent the possibility of
the bands flying off the pulleys. The shape
of the left-hand slider is clearly seen in Figs.
11, 12, and 13. It is made in that way to
enable the workman to incline the pulle
as seen in Fig. 13, to suit the slant of the
band as it descends to the different speeds
on the fly wheel. The right-hand slider need
not be made in that way, but as Fig. 14;
however, it might be made like the other to
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save a second pattern. At Fig. 14 is seen
between the stirrups an eye-hole cast in one
with the slider. I’)l‘ﬂhiss 1s Intended for the
attachment of a small cord or chain, best
seen in Iig. 8, which is looped round the
upright, so that if the band were to come off
the pulleys or wheel, the weight would be
checked before it could fall far ; the loop
would beslid up or down to suit the position
of the right-hand slider upon the bar. As
to the construction of these sliders, they are
made from castings of brass or gun metal ;
tterns must be made, or onc pattern will
o if preferred. When received, the cast-
ings would be chucked and bored out to
fit and slide upon the bar, and the flat
wings filed flat and drilled to receive the
stirrups ; these stirrups may also be of gun
metal together with the pulleys. The pulleys
are shown 3 in. in diameter, and they should
not be less. They should be chucked and
bored first, and bushed with hard steel,
driven firmly in, and then driven on to a
mandrel and turned true with the hole.
The pins on which they run must also be of
hard steel, as if not, owing to the great
speed at which they run, they will soon wear
loose and make a disagreeable noise. Here
we have then four guide pulleys, each with its
centre requiring oil and liable to sprinkle
that oil on the work ; also the friction of our
%ppamtus will about equal that of Fig. 5 and
1g. 6. To prevent the dispersion of the oil
and diminislln the friction we may, however,
adopt the form of stirrup shown at Fig 15,
which is but little more trouble to make.
Instead of a steel bush inserted in the
ulley we have a small steel spindle with
th ends hardened, running on two small
ointed screws, also hardened ; these screws
ave heads which are screwed hard up to
the sides of the stirrup, but wear can easily
be taken up by lightly tapping with a
hammer upon the bow of the stirrup so as
to condense the metal and close slightly the
arch upon the little spindle within. These
little fulleys, so mounted, will not disperse
the oil unless too much is applied, and they
will run without noise or rattle. The little
centres of the spindles should be carefully
coned, and then a small hole drilled up for
i In. to contain oil, then when properly
hardened they will wear very well.

Made as above described the overhead
represented at Fig. 8 will be very cheap,
will run lightly, will not disperse the oil,
will be quickly and easily adjusted for work,
and will therefore, in spite of its simplicity,
bear comparison with any of the foregoing
examples. To shorten the band it is only
necessary to unfix the screw at the hinder
arm of the cross and to raise and fix it a
little higher on the upright ; to lengthen
the band so as to reach further from the
mandrel the cross is lowered in a similar way.

To complete the subject it should perhaps
be stated that it is possible not only to drive
revolving cutters, ete., from an overhead, but
also to give a regular feed to the slide-rest
SCrew bgr connecting it with the mandrel, so
that whilst one part of the overhead 1is
driving a cutter or drill, another part is
feeding along the cutting instrument to

roduce a screw or spiral. Fixed too

th for wood and metal, have been guid
in this way, and screws have been cut even
in steel as coarse as 8 threads to the inch,
and fairly accurate in pitch for 3'or 4 in.
in length, by Mr. Haydgn, the inveator of
the system, which system would prove very
i:laagu. to thnr:le who Snﬁiﬁagt:&]idﬂ
athe n. = spiral apparatus. Speci -
tions, ho.-ever, haﬁmto be taken against
slip of the Land.
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Since the above was written,
ret another form of overhead
as been brought out by The

London Lathe and Tool Com-
any, of 37, Pomeroy Street,
ndon, S.E. It 1s a very
good one, and of an interest-
ing description. In this, as in
some other forms, there 1s a
long horizontal shaft, raised
above the lathe bed, . which
runs in bearings and is sup-
ported by tubular stays. This
shaft is driven from the fly
wheel as usual, and upon 1t
are two large and light pulleys,
one of which is fitted with a
key which slides m a long
groove, or key way, cut in the
shaft ; so that though it may
be pushed along by the hand
to any part of the shaft, yet
it must turn with it; this is
the driving pulley. The second,
or companion pulley, also slides
freely along the shaft, but 1t
is not keyed in any way, but
acts merely as a guide pulley.
The overhead band passes
round a pulley which forms
part of a weight, then over the
two pulleys on the horizontal
shaft and down to the driller,
cutter, or grinder, or whatever
it be required to drive, fixed
in the slide rest ; thus the ten-
sion of the band will remain
constant, and yet its length
may vary as the driller, etc,
is moved by the slide rest.
The guide pulley revolves in

The Overhead Motion. Fig. 8.—

Simple Form of Overhead. Fig.

9. — Upright Bar and Cross
Piece. Fig.10.—Crossor '“Four-
Way” (quarter size)., Fig. 1L
—Horizontal Bar. ;

1

the opposite direction to the
drive pulley, whilst the shaft *
which carries it is turning &
within it in a contrary diree- &
tion. The size of these pulleys &
will diminish friction byallow- %

ing of a slower motion of the =

overhead shaft. The weight

hangs just above the lathe =
board, so that in case of acci-

dent it would not have farto &
fall. The pulley in the weight &
can be taken out to put the
band round it, and therefore °
the band may be without any 4
hook and eyetojerk the spindle
of the cutters, and injure the
perfection of the wnrin The
whole arrangeinent appears to .
be very convenient, and ca-
pable of giving a high speed, |
so 1mportant for ornamental
turning. If there is an objec-
tion, it is that the pull]eys
would require to be pushed
along the shaft by the hand |
if the length of the flute or cut
exceeded 4 or 5 inches. The
uide pulley being loose would
ollow of itself, but the driving
pulley will not follow so easily,
owing to the extra friction
caused by the key. [The lathe -
to which the overhead just
described is fitted, namely, the *
“ Five-inch Geometric Lathe,”
of the London Lathe and Tool
Company, will be noticed, and
an engraving of it given in |
an early number.—ED.] :

(7o be continued.)

Figs. 12, 124, 13, 14.—8ide Eleva-
tion of Horizontal Bar. Fig. 13.
—End View of Left-Hand Slides
and Pulleys. Fig. 14.— End
View of Right-Hand Slide and
Pulleys. Fig. 16.—8tirrup.
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A COAL BOX IN CARVED 0OAK.
BY HIRAM PRICE.

b
+"" CARVING—MATERIALS—SCALE AND DIMENSIONS—
JOINTS — SIDES — BACK—ToP—HANDLE—SUP-
PORTS—FEET—IMITATION OF OLD QAR,
# IN designing any household article in carved
5 oak, and more especially if the article is in-
t+ tended to be in keeping with real old carved
% oak furniture, the designer naturally looks

G

T 5 S

- | : 'EH. Fig. 8. Foot

) v | in Plan, as

\ g ' seen from

‘: ’: below.
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to the remains of the seventeenth century
for guidance. But when that article hap-
pens to be a coal box—a matter not less
necessary 1n oak -furnished rooms than
nobler things—there is, so far as the writer
1s aware, no authority to which reference
can be made. Qur ancestors of the early
Stuart Period burned logs, and had no need
for coal scuttles. The consequence has been
that, in devising such a convenience (origin-

1 i \'. L
"--_--.#‘I_:\...__ =’

ally for his own particular sanctum), the
writer has had little to guide him, beyond
his own sense of the fitness of things. = As,
however, he has succeeded in making a
scuttle which, whilst serviceable, harmonises
well with its genuinely old surroundings, he
has pleasure in offering its design to others.

It will be observed that the carving on
the sides and top, though original in its
arrangement, 1s in a style frequently met

e TR

Fig. 2.—8ide of Coal Box, show-
ing Design for Carved Work.

Fig. 4. —Top of Coal Box,

showing Design for

Carved Work.
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with on seventeenth century panels; and
it is one which, with a very moderate
amount of labour, produces a rich and
artistic effect. Whilst sufliciently deep to
give a pleasing play of light and shadow,
it is not of a kind liable to weaken the
wood work of an article in which strength
1s a first essential.

The sides, top, front, and supports of
handle, are in oak of about § in. thick,
after planing down. The back also is of
oak, and 1is, for obvious reasons, somewhat
stouter, about § in. The bottom is of
similar thickness, but in this place elm 1s
preferable, as being more tough, and better
titted to withstand the rough usage to which
it must be subjected. It can readily be
stained to match the colour of the oak,
though this will matter little, since a few
days’ use will make it black enough for
anything.

It will be seen from the illustrations that
the joints are not dovetailed, but merely
screwed together, the position of the screws
being, in most instances, indicated. Dove-
tailing would interfere much with the effect
of the carving, whereas the black, round-
headed screws employed are rather orna-
mental than otherwise; and with sound
oak of the thickness specified, and 1%-1n.
screws, there will be abundant strength ;
whilst to many home workers, the simpler
mode of construction will be an advantage.
If glue 1s not used in putting together—and
there will be no necessity for using it—a
mere streak of soft putty along the middle
of each joint before screwing will effectually
prevent any possibility of coal-dust working
its way through.

Fig. 1 gives a rough sketch of the scuttle
as a whole In perspective ; this is not to
scale. The remaining illustrations, 8 and 9
only excepted, are on a 1 scale. The box
has an internal measurement of about 14 in.
by 8% in., and 83 in. high.

Fig. 2 shows one of the sides—dimensions,
15} in. by 9 in. A reference to the transverse
section (Fig. 3) will give some additional
1dea as to the character and depth of the
carving which ornaments it. Even in the
deepest cuts—the veins, namely, which
meet round the central boss—the wood is
only Illjenetrated about 1 in. In those bands
which form the quatrefoil the middle
will be seen to be hollowed out by a single
draft of the gouge, and this hollow bears an
enrichment which may be given entirely
with grounding punches (it often is so, as
we see these bands in old work), but in the
illustration, double nicks with a gouge are
shown alternating with punched crosses.
The back and front edges at a, A, o (Fig. 2),
are seen to be scooped ou m@fn triple drafts
of the gouge between the screws ; this gives
a little diversity to the straight lines, and
does not weaken thé joints. The manner
i which the exposed lip is rounded off,
somewhat more on the inner than the outer
edge, is shown at B, B, Fig. 3. This piece is
screwed to the bottom, back, and front.

The back (seen at ¢ in the longitudinal
section, Fig. 5) is nearly square, being 8% in.
by 8}in. As before mentioned, it should, if
practicable, be a trifle stouter than the sides,
etc. The front, marked » in the same ;
measures 8% in. by 3 in. Except at the ends,
where against the joints the edge is left
square (as seenin Fig. IEts lip is rounded off
a8 shown in section, 1n Fig. 5. The bottom,
G, Fig. 5, is 13 in. by 8} in.

The top, of which the dimensions are 93in. !

by 6 in.,appears in F'ig. 4 ; its front is alsoseen

at B, Fig. 3, and its
6. It is like the sides, carved, but its smaller
- 5

-
o

orter section at F, Fig, .

size renders a somewhat smaller and simpler
design desirable, the character of the carv-
ing being, of course, precisely the same. The
upper edge is taken off all round, and re-
lieved with hollows made by single strokes
of the gouge, as shown. This pieceis screwed
down to the back and sides.

The handle and one of its supports are
shown in Figs. 6 and 7; 1n Fig. 3 also, which
should properly be a section merely, a front
elevation of handle and supports mortised
together has been introduced for economy
of space. In Kig. 1, the handle appears
turned back at an angle of about 55°, as
it generally will be when the coal box is
standing at rest ; but in Fig. 3, that it may
explain its construction more clearly, it is
directly upright. The supports, Fig. 7, are
of similar board to the sides, ete., and are
10 in. by 2 in. Through the upper end of each
is a mortise, H, cut to receive the tenon of
the handle. The handle itself (Fig. 6), and
of which the centre appears in section in
Fig. 5, 1s 123 in. long by 141n. square. How
its central part 1s brought to an octagon,
and made better for grasping firmly, as well
as more ornamental by incised bands, may
be seen in Figs. 1,3, and 6. A dotted line
surrounding H, Fig. 7, indicates how it is
mortised diagonally into the supports, be-
yond which 1ts tenons project some half
inch, and are then rounded off, A small
screw through the back edge of each sup-

ort secures the tenon. The supports are
gxed to the sides of the box by a small
screw bolt and nut, as shown at x, Figs. 3
and 5. If an ornamental bolt is not to be
bought, any one can, with a hand-saw file,
in a few minutes alter an ordinary bolt-
head to the form seen in Fig. 7.

The appearance of this handle and its
supports in Fig. 3 may possibly raise a
doubt as to whether 1t 1s not somewhat
heavy for the box, but no such question
1s suggested by the actual thing. In Fig. 3
we get but a mere skeleton of the lower
parts, and thus the handle, the whole of
which 1s seen, looks unduly large. Its
bnlt.upriilit position also causes it to ap-

ear full high, but it is not felt to be too

1igh when pushed a little back, as in Fig. 1.

n Figs. 8 and 9 is shown one of the
octagonal feet, which are only indicated by
dotted lines at 1, L, in Figs. 3 and 5. These
are merely sawn from inch board and the
edges rounded off ; 1f preferred, there is no
reason why they should not, instead, be
turned round; they could be made more
quickly in the lathe than by hand. They
are 2} in. in diameter, and are fastened to
the bottom, as shown, by stout screws.
These last two diagrams, 8 and 9, are drawn
to 4 scale.

In carrying out these plans in a scuttle
for his own use, the writer has employed
old oak, and this, when it is desired to make
one’s work have the appearance of real old
carved work, is much to be preferred. No
process of colouring with which the writer
18 familiar will give to altogether new
wood the rich and mellow tone of ancient
oak ; and though in course of working-up
much of the colour of old wood is ap-

arently destroyed, it is easily restored

y treatment, and the surface will become
undistinguishable from one which has
weathered. a couple of centuries. To re-
store old oak after working up, nothing
more 18 necessary than to make a solution
of iron, by putting old nails, ete., in a bottle
with vinegar; and this for use must be
weakened with water, or it may make .the
wood too dark. Except when very thin, as in
panel, the old wood will always show com-

., I'he Work Magazine Reprint Project - 2012 toolsforworkingwood.com
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paratively light where deeply cut into, and
such light places it is safer to go over two
or three times with a hot weak solution,
and so gradually bring all to one uniform
tone : then rub with boiled oil, and polish
with beeswax and turpentine.
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HOW TO DRY NEGATIVES QUICKLY. .

BY L. IVOR POOLE.

™o o

THERE 1s an old saying “Curiosity is woman’s
curse, but in a man ’tis ten times worse.”
Surely when it originated photography
was unknown, or an exception would have
been made in favour of the man who
happens to be a photographer, for most of
us are anxious to see how the print will
look without unnecessary delay. Of course,
heat can only be used to a very limited
extent in drying a negative, so, in the lon

and tedious interval after the washing, tiﬁ
the negative is ready for printing from, there
18 nothing for it but to sit down and wait,
or get on with something else in the mean-
time. Any way, we must exercise our

patience, for drying in the ordinary way

cannot be hastened. Sometimes, however,

there are other reasons besides curiosity
for wanting a print as soon as possible °
after exposure, and then the necessity for

quick drying of the negative is Important.
It can be managed so rapidly, that more

than once I have had a negative in the -

printing frame within a quarter of an hour
from the exposure of the plate. True, when
treated so hurriedly as this, the hypo. has

not been thoroughly washed out, but this

can be done afterwards, without any harm

apparently to the negative. After fixing it,
just rinse under the tap for a minute or °

two, after which it 1s dipped 1n methylated
spirits, where it is allowed to remain for a

few minutes. Before placing it in the spirits, °

however, much of the water on the surface

should be removed from the film either by |
“ dabbing ” the film with a soft silk hand- -

kerchief, or with a piece of blotting paper.

The glass side of the negative may be

rubbed, but, of course, to do so on the

' gelatine side would simply be to destroy 1t.
y taking care, a soft handkerchief may be

used with impunity. Blotting paper some-

times leaves a fluff adhering to the film. |

After the negative has soaked a sufficient

time, say from three to five minutes in the
spirit, it is taken out, and the spirit allowed
to drain from it or mopped up with the
If the negative is then

handkerchief. gative 1s
placed in a strong current of air it will be

ready for printing from on the ordinary
albuminised paper.

or a pair of bellows may be substituted for
the human blower. As often as not, I

simply flog the film with my handkerchief -
loosely spread, and though . it is the

roughest way, I think it is as good as any.
The drying may be still further hastened

by immersing the plate, after it has been in

the spirit, in ordinary sulphuric ether, but

as this is so very volatile, its use is some- °
what expensive, and the time gained 18 °

hardly commensurate. ‘
The action of the spirit is no doubt this :

it unites with the water, of which thereis °

only a very small quantity in the film, and

disperses it. The spirit which soaks into °

the film quickly evaporates, and leaves the
negative free from moisture. Ether evapo-
rates more quickly still, so may be used as a
final dryer ;} necessary. As the spirit every
time it 18 used takes up some water, it loses

T N T S e Ty O Ve S e 1

A sufficient draught of }
air may be got by blowing with the mouth,
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its quick-drying powers, hence the reason
tor removing as much of the moisture as
possible before putting it in the spirit. 1
find it more economical to use a small
quantity of spirit at a time, renewing 1t
frequently, than to have a large q]l:ﬂnt-ltjf
constantly going. Though methylated
spirit has been mentioned, it does not follow
tEa.t it and no other alcoholic preparation
would do, for anything that will mix
readily with water and evaporate quickly
will answer the purpose. For 1nstance,
two table-spoonfuls of any kind of spirit
from gin upwards would be ample for an
ordinary quarter plate, with the advantage
that it—the preparation—could still be used
—medicinally—afterwards.

-0

NOTES FOR ELECTRO-PLATERS.
BY GEORGE EDWINSON BONNEY.

g oo

IV, —ANALYSIS—ANION—ANODE—GOLD ANODES.

Analysis.—A correct quantitative and quali-
tative analysis of aﬂ the substances and
solntions used by electro-platers can only
be made by a chemist trained in this special
work, and with the aid of apparatus only
tound in a well-appointed laboratory. But
it 13 most desira.{))fa that operators in this
art should be well acquainted with the
nature and quality of the materials used
by them in the make-up of solutions; be
able to detect impurities and adulterations ;
and determine in a short time by a mode
of rough analysis the identification of a salt
or a solution. Some substances can be easily
recognised by some characteristic colour,
form of crystal, odour, flavour, or general
appearance, and thus adulterants may be
easily detected. With others it would not
be safe to use the senses of smell and taste
in their detection ; in fact, those senses should
always be warily employed in the detection
of any chemical, and the practice of smelling
indiscriminately at bottles, and tasting of
salts, cannot be too strongly deprecated.
Nearly all substances and solutions give
characteristic results when treated with
certain other substances or solutions, or
when heated over a gas-stove, or in the
biow-pipe flame. For instance, the pre-
sence of silver in a solution may be indi-
cated by adding to the solution some
hydrochloric acid, or some chloride of
sodium, or any other soluble chloride,
when the silver present will combine with
the chlorine of the added chloride, and
fall down as a white curdy precipitate.
"This precipitate is insoluble in hot water
and in nitric acid. The only precipitate
nearly like it is chloride of lead; but this
15 soluble In hot water, and so can be de-
tected and separated from chloride of silver.
(‘ompounds of sodium can be detected b

the yellow colour of the flame in whicg
they are burnt, potassium, by a violet tint,
and copper, by a green tint. The presence
of cn{:par in an acid solution of this metal
can be shown by immersing therein a
piece of bright iron, when some of the iron
will be dissolved by the acid, and copper be
deposited on the 1ron to take the place of
the dissolved iron. In a similar manner a
piece of bright zine will reveal the presence
of gold ; and a piece of bright copper, that of
silver or mercury. The analysis of gilding
and plating solutions, to determine the
quantity of metal contained in them, and
also the quantity of free solvent present,
should be understood by every electro-
plater. The apparatus is not very costly,
nor 18 the task a difficult one when the

method of doing it is understood. The
same may be said of the analysis of potas-
sium cyanide. Full directions will be given
for the analysis of each in the article or
note under their respective headings. See
Gailding Solutions, Analysis of ; Svlver-plat-
ing Solutions, Cyanide of Potassium, ['ree
Cyanade, ete.

Anion.—This term was invented by Dr.
Faraday to indicate the radical of an acid, or
the portion of a salt set free at the anode
during electrolysis. Itisdefined by Mr. J. T.
Sprague as “the electro-negative, or chlo-
rous radical of the acid or salt decomposed.”
For instance, su%}imse we are using a solu-
tion of the double cyanide of silver and
potassium in the work of electro-plating.
I'he salt of silver in this solution 1s com-
bined with a salt of potassium, and three
distinet substances are present, apart from
the water which holds them all in solution ;
these are—silver, potassium, and cyanogen.
When the electric current is passing through
the solution in the process of plating, silver
and potassium are set free at the goods
being plated, and cyanogen is set free at
the silver anode. The salt is thus broken
up or decomposed, and cyanogen 1s the
anion of this salt. The following i1s a list
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of anions ii?an by Mr. Gore :—* Oxygen
fluorine, chlorine, bromine, iodine, an
cyanogen ; probably, also, sulpho-cyanogen,
and also the various mineral acids. See
also, Anode, Cathode, Cations, ete.
Anode.—A name given by Dr. Faraday
to the positive plate or wire in a solution
undergoing electrolysis. It is derived from
two Greek words: ana, meaning “upwards;”
and odos, ‘‘a way "—the way in Whiﬂﬂ the sun
rises. This term, applied to the action of
the electric current, as used in electrolysis,
signifies the way by which the current rises
from the battery to enter the bath, or vat
containing the solution to be electrolysed.
This way is from the negative element of
the battery fo the positive element in the
solution to be electrolysed. To make matters
still plainer, let me say that the negative
element of a battery is that part which
receives the electric current and transmits
it to the anode ; this element is, therefore,
the positive pole, and, by virtue of its con-
nection to the anode by a wire, makes this
also the positive pole or element in the
solution. By way of illustration : the carbon
element in a Bunsen battery is the negative
element, because it receives the gﬁ:&triu
current generated by the positive, or zine,
element of the battery ; but it is also the
positive pole, because, through it and its

metal connections, the current is trans-

mitted to work outside the battery. The

accompanying illustration will show this
to the eye of the reader at a glance. See,
also, notes under heads Positive, Negative,
Battery, Cathode, Current, etc. Anodes
may be soluble or insoluble in an electro-
lyte, as may be required to suit the nature
of the work in hand. Insoluble anodes are
used when we wish to decompose an electro-
lyte, and break it up into its several compo-
nent parts without adding another element
to it ; as when acidulated water is decom-
posed by the electric current to form oxygen
and hydrogen—in which case a platinum
anode 1s used, because platinum is not
soluble in the acidulated solution. In-
soluble anodes are also used when we wish
to extract all the metal from its solution,
and deposit it in a pure condition on the
cathode. Anodes are said to be insoluble
when they are made of elements which are
neither soluble in the solution to be electro-
lysed, nor can be made soluble therein under
the influence of the electric current. Some
solutions of the acids and alkalis will act
very feebly, or not at all, on an element, even
when heated to boiling point, but will dis-
solve 1t freely when a current of electricity
is passed from it through the intractable
solutions. For instance, gold is only feebly
soluble In a strong solution of potassium
cyanide when exposed to air, even when the
solution is heated ; but it is freely soluble
in the same solution when only a feeble
current of electricity 1s passed from it
through the solution. Insoluble anodes are
genemlly made of platinum or carbon.

oluble anodes are used when we wish to
maintain an electrolyte at its original
strength—that is, to contain the same
quantity of metal in the solution after it
has been worked as it had when first made
up. To do this, the anode must be only
soluble in the solution whilst (the current
1s passing, and must then be dissolved
therein to an extent equal with the rate
of metal deposited. Unless an equivalent
of metal is dissolved from the anode for
each equivalent of metal deposited at the
cathode, the original composition of the
solution cannot be maintained during the
process of electrolysis.

Gold Anodes should be made of pure gold
plate or ribbon, not less than % in. in
thickness. Thin gold leaf or sheet is apt
to become ragged at the edges as the anode
gets worn ; tiese ragged edges drop tiny
pieces of gold to the bottom of the bath,
and thus the solution, or the gilded goods,
gets credited with an undue portion of the
wasted anode. Plates of pure gold % n.
in thickness can be easify bent over a
platinum wire, and this forms the best
support for the anode, since it 1s not acted
upon at all by the giiding solution or the
fumes arising therefrom. Copper, silver, or
brass wires dissolve and contaminate the
solution with an alloy. Alloyed gold may
be used as anodes, but the deposited metal
will soon become an alloy of gold instead
of pure gold; and the alloy 1s as hkely to
be as variable in composition as most de-
posited alloys are, and thus give trouble
to the gilder. If gold amodes have been
ha.r_denag by hammering, they should be
annealed before being used. As a rule,
the surface of anode presented to the solu-
tion 'should be slightly in excess of the
surface to be coated with gold. As anodes
are more quickly worn away at the surface
of the solution, because ot the action of
the air on them, they should be lifted out
when not in work, and their position fre-
quently changed.

(7o be continued.)
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OUR GUIDE TO GOOD THINGS.

33.—Winn's NEw PATexT WATER DIRECTOR.

Tur New Patent Water Director is, as its name
implies, an appliance for throwing water, so to
speak, in the form either of a jet or spray, on
anything on which it may be desirable to cause
water to impinge. It is not a syringe, in which
water is first drawn in by the withdrawal of the
piston within from nozzle to top, and then driven
out by pushing the piston back again from top to
nozzle; but it is simply a contrivance to take the
place of the ordinary nozzle or tube, which 1s
usually fitted to the end of the flexible tube that
is attached to all garden engines and pumps, as a
means, with the nozzle, for the direction
of the water which is ejected from such
machines by the operation of pumping.
This, at all events, is the inference to be
drawn from the annexed illustrations of
the New Patent Water Director to be
found in this page. Illustra-
tions of this kind are most
helpful to the comprehension of
the description of any article;
but it 18 by no means an easy
matter to give a really good
and intelligible description of
anything, especially if it be a
machine of any kind, from an
engraving. To help me, there-
fore, in writing such descrip-
tions, I shall always take it as
a personal favour if manufac-
turers, patentees, and dealers
will send me a specimen of the
appliance to be described, that 1
may be enabled to thoroughly
understand its construction my-
self before I attempt to de-
scribe it for others. I shall be
glad, also, if they will name
retail prices, for I have always held it to be
neither of advantage {o the reader, nor helpful to
the maker, to say nothing about price; for many
a man who will readily buy an article if the price
suits his pocket, will take no trouble to make
even inquiries about the thing if he be kept in
the dark on this most important of all points.
Apparently the Water Director under considera-
tion is a useful and desirable contrivance for the
purpose for which it is intended, more especially
as the jet of water may be turned to spray, or the
water entirely shut off by simply sliding the upper
part or outer case upon the inner pipe or stalk,
which terminates in a piece of metal twisted into
a spiral form. There 18 no cock of any kind, and
the movement is effected easily and smoothly,
without concussion.
That it is made and
supplied by Messrs.
Charles Winn, brass-
founders, St. Tho-
mas’'s Works, Gran-
ville Street, Birming-
ham, is, I think, a
sufficient guarantee
for its goodness, as
far as make is con-
cerned, and its util-
ity, Messrs. Winn
and Company state
it to be *“ the simplest
and most effective
thing yet offered for the purpose.” It is sold
in three sizes—namely, } in., # in., and % in,,
which, I presume, is the diameter of the inner
pipe; but whether externally or internally, I am
unable to say, for the reason stated above. The
prices are 35s., 45s., and 60s. per dozen, respec-

tavely, according to size; or 45s., 60s., and 76s. if
supplied with union.

34.—SPEAR AND JAcksoN's IMPROVED PATTERK
SILVER-STEEL HANDSAW.

This excellent saw, described in Messrs. Spear
and Jackson’s price list as No. 1887—a number
which, perhaps, it will be well to quote in giving
orders—is in every respect a nice tool to look at,
and a capital tool to handle and work with. An

old professional to whom I showed it, one of the
best handrailers in the United Kingdom, fairly
smiled with pleasure as he took the specimen saw
gent to me into his hands, and examined it from
handle to point with the utmost interest. * Yes,
that’'s something like-a saw,” he said, as he
handed it back to me with a lingering touch, and
then asked the price, as though he would have
liked to have made it his own. I could not tell
him then, as I can tell my readers now, that this
particular saw of silver-steel, full polished, with
apple-wood handle, fitted with registered brass
heel supporting and protecting plate, raised brass
screws, and highly-finished blade, costs 120s. per
dozen 26 in. long, and 130s. per dozen 28 in.
long. And his approval was in no way diminished

workman, whether professional or amateur, would
regret becoming the possessor of one of these
saws. It may appear to be somewhat expensive
when the price 1s contrasted with the cost of
other saws of the same size. Itsform is similar
to that of the handsaws made by Henry Disston,
an American manufacturer; more especially in
the curved line of the back, which will only be
regretted by those who are in the habit of using
the back of the saw sometimes as a straightedge.

35.—How 10 SELECcT Wo0D-WORKING
MACHINERY.

This i1s a handy little volume, forming No. 3 of .

the “ Timber Trade Handbooks,” published by
Messrs. William Rider and Son, Tiumber T'rades
Journal Office, 14, Bartholomew Close,
E.C., and written by Mr, J. Stafford Ran-
some, Associated Member of the Institu-
tion of Civil Engineers. It 1s devoted to
a consideration more especially of the
larger machines used in felling and pre-
paring timber for the various
purposes to which 1t 1s applied ;
reviewing in order the ma-
chines themselves, as regards
power, construction, and pur-

when, taking the saw in both hands, I brought
point and handle together in pretty close prox-
imity, and, letting go the point, allowed the blade
to spring back smartly and sharply to its original
position. The appearance of the blade is very
zood, being well-nigh as bright as silver; all the
dirt, if I may so call it, being taken out of the
metal—probably, by the Bessemer process and
hammering combined. This saw, as well as all
other best saws manufactured by Messrs. Spear
and Jackson, Atna Works, Sheflield, is te:.rnpered
and ground by patented machinery, and is accu-
rately tapered from the tooth to the back, and
from the heel to the point, the teeth remaining
the same thickness throughout, so that the saws
work clean and sweet, with the least possible set.

Winn’s New Patent Water Director. Fig. L—Showing Director in Section with
‘Water Shut off. Fig. 2.—Section showing Jet. Fig. 3.—Section showing

Spray (No. 1694).

pose, and the various motive
powers 1n use for actuating
them. There 18 much to be
learnt from 1its pages on the
points already stated, as well as
on purchasing machines. Some
chapters are devoted to tree
felling, the handling of logs
after felling, and handling and
cross cutting logs in the yard,

36.—Practical Irox-
FOUNDING.

This useful and well-illus-
trated work is from the pen
of “A Foreman Pattern-malker,”
one of the contributors to Wonx, as its readers will
recognise. It is published by Messrs. Whitaker
and Company, 2, White Hart Street, Paternoster
Square, E.C. 1t is, to use the author’s own words,
‘“an attempt to give a condensed account of the
principles and practice of iron-founding”—an
attempt in which the writer has been entirely
successful. It further contains the most recent
practice with regard to machine moulding and
the working of iron. It may be said to be
replete with information onsands; on moulding
both in green and dry sand, loam-work, etc. ; and
on the mode of going to work in moulding, and the
tools that are used. The book is well illustrated
with various diagrams and engravings, most of
which are apparently from the pencil of the
writer of the work.

37. — BArrY's Pa-
TENT MoDEL Apr-
PARATUS FOR

TEACHING Ap-
PLIED MECHANICS,

This is the title of

a small pamphlet in

which an account 18

The reinforce plate of polished brass, attached to
the outer edge of the handle at A in the accom-
panying illustration, and extending on both
gides of the blade the entire width of the handle,
not only supports and stiffens the heel of
the blade, but protects and strengthens the
handle at its weakest place. The handle, more-
over, being carried well forward on the blade, as
shown by the illustration, the weight of the saw
is brought nearer the wrist of the operator, who
has thus greater control over it, and the feeling
of weight at the point is avoided. The blade
also is materially stiffened by this arrangement,
and may therefore be thinner than is usual in
saws of the ordinary pattern, and still, at the
same time, as rigid. I do not think that any
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Spear and Jackson’s Improved Pattern Silver-Steel Handsaw (No. 1887).

given of an apparatus
devised and con-
structed by Mr. E.
Barry, 75, St. Do-
natt’s Road, New
Cross, London, S.E., for the purpose of *‘ making
youths conversant with mechanics and with what
are called the mechanical powers, and induce in
them habits of scientific reasoning.” In the
apparatus the whole of the mechanical powers and
their action are clearly exhibited, and practical
illustrations are afforded of simple machines 'used
in raising weights, moving heavy bodies, horizon-
tally, vertically, and on inclines, and overcoming
resistances by the aid of the working models. It
contains, in fact, thirty-six distinct machines with
accessories, with which endless experiments and
combinations can be made. Its cost, complete in
case, is £5 bs,, no great sum when its practical
value as a means of teaching mechanics by ocular
demonstration is considered. Tue Eprror.

:
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A CORNER FOR THOSE WHO WANT TO TaLx IT.
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* o.% All Communications will be acknowledged, but Answers
cannot be given to questions which do not bear on st
Jects that fairly come within the scope of the Magazine,

L—LETTERS FROM CORRESPONDENTS.

| Plans, etc., for Building.—.A SUBSCRIBER WHO
 wANTS TO BUIiLD writes:—" Having entered my
, name as a subscriber from the time 1 first received
. your circular giving a descripuon of your new
. publication entitled WORK, I have, with pleasure,
: perused its , and derived therefrom much
, valuable 1{111 useful finfﬂr]i'll}ﬂ'llﬂﬂ. 1:‘11 TizltFTuutg
. sugegest and ask you from time to time to iav
. us with a sketch and specification for building neat
, two-storied dwelling-houses at a moderate price.
I am sure it would add additional interest and in-
. struction to numbers of your subscribers. 1 know
a few who would be delighted to receive such
~valuable information, and would myself gladly
. embrace the favourable opportunity of turning to
.' account the plans and information which, I
~am sure (judging from other suggestions and ?lﬂmﬂ'
would be worthy of carrying into etfect. I hope
ere long to be favoured with such when time and
. space permit.”"—(I insert your letter with pleasure
as & means of ascertaining the views of readers on
this subject. The ditticulty would be to please all
who may want to build, and to meet their wanls in
. every icnlar. To my mind, the better way
- would be to begin with pairs of cottages of four or
five rooms, giving types of two kinds—one suitable
for towns, and the other for the country—and then
to proceed onwards and upwards to what are
usnally known as villa residences. This mode of
treatment would give an ﬂpsuﬂun[tr of describing
new materials, modes, and appliances used in
building ; and readers who required any departure
from the types given could be told how the uui:ht
best effect their purpose in **Shop.” 1shall be glad
to have a full expression of general opinion on this
subject.—ED.]

Our “Cabinet in Fretwork."—SaiMUEL Cos-
GROVE (Macclespield) writes:—"'1 beg (o say that
I have pre ,and am exhibiting at the Town
Hall, Macclestield (April 9). a cabinet from your
drawing issued with No. 1 of WoORE."—[I am
obliged to you for the programme of the Exhibition
sent with your letter. 1 am glad to find you have
cut and made up the design, and trust that you may
be successful in securing the first prize. Let me
hear the result.—ED.]

[I.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Plumbing, Joint Wiping, etc.— PLUMBER.—
You will, 1 hope, soon see papers on these subjects.

Lithography in all its Branches.—\V. R. S,
(Coydon).— Lithography will be taken up in due
season.

Etching on Steel.—EXCELSIOR wishes to know
the mmg«nilinn of a powder used for etching on
steel. The
made in soap, and moistened with water, Lhen
allowed to penetrate the steel. I have bought such
a powder in the streets of London, but do not know
its composition. 1 have tried a mixture of common
salt and saltpetre crushed to a fine powder and
spread over the tracing, then moistened with
water. This bit into the steel, but it had not made
much progress in two hours. When moistened
with a drop of nitric acid its action is more rapid.
Common salt spread on the tracing, and then
moistened with very dilute nitric acid, has a rapid
action on steel. Perhaps a brother etcher will
oblige by sending a few hints for publication in
“=hop. —G. E.-B.

Batteries for Electric h —F. T. (Bris-
folL—I have not tried the lande battery for
viectric lighting ; but others not connected with
their manufacture and sale have done so, and
have printed their experience. This is what one
=ays :—" 1 had two years' practical work at lighting
by the Lalande-Chaperon oxide of copper battery.
I'he batteries used comprised large cells 1} ft. deep,
2 fu long, and 1 ft. broad ; these were very heavy
as cach cvll, when complete and charged. weighed
324 1b. We used 10 ¢ p. lamps of N volts, and las
the electro-inotive force of each cell was 6 we
required about 35 of these cells to obtain the neces-
sary voltage.” Finding the labour and cost of
maintaining such a batlery so great as (o render
their use impracticable, he next used only six cells
during the day to charge 10 accamulators, using
the current from these at night. He then gives
resulta. “The quantity of current from each cell
being . it was possible o light ten 10 c. p.
lamps of 29 voits for thirty hours, or six daysof five
hours ; but not being able o regenerate the potash
of battery and recover the zinc, this became
impracticable on account of cost.,” Place these
practical remarks side by side with the glowing
account of the baltery in the newspa cutting
senl, and draw your own conclusions, E:rmg the
iasl ten years many of these so-called regenerative
imileries have been invented and placed on the
w-hﬂr.“'!m':q T- ll‘ill;'-l.h!-!lilill among bat-
l.'\ﬂ‘ y on persons from the right
path their hnlrhmm Lo lnupenﬂrun_,'h.i
18w Mmomonts thn?hl will serve o convinece any

mind ithe holiowness of the claim.
cwreni required

o regenerate them
couls as much, or more, L0 produoce than the current

powder is strewed over the tracing !

principle

; tt . The
obtained from a charged battery but not

can be u?plied to the Daniell battery,
conomica
ferias“tn reirace their action and work backward.
1 propose writing a short paper on the Dm‘nlwll
battery at some future time. I'he subject of elec-
trotyping will also be taken up at sowe time by
II'II'&E?E or one of my colleagues. Stereolyping w11!
also receive attention from one of us, To sum up:
all that is of interest to workmen in their work
will be treated of in the pages of VW ORK. The
remaining suggestions in your kind and interestng
letter have been handed on to the publishers, whose
business it is to arrange the advertisements.—
G. E. B. _ )
Electro - gilding. — NEMO (horwe ch). — Work
our gilding solution with current from one quart
aniell cell, or one Bunsen weali.]{ charged. The
solution must be worked hot (160° Fahr.), and may
be heated in an enamelled saucepan. Iron or any
other metal vessel will not do for the purpose. Use
an anode of pure gold attached to the wire leading
from the copper or carbon of the battery. 1If the
solution does not work freely, add a small picce of
cyanide of potassium to it. If you want any
further advice, please write again, and I will ﬁ:ludl}*
help you. Look out for my forthcoming articles on
“ Notes for Electro-platers.”—G. E. B. ~
Brass Casting.—BrRASSWORKER writes :—'* Will
you u¥ how anuimony acts uﬁmu usual pig brass,
and how much should be added to pot of metal of,
say, 40 lbs., and if any beneficial result is obtained
from using same in brass? Others advise a little
lead to soften brass. Will this do, und, if so, how
much should be added to pot of metal of, say,
10 1bs? =hould the softening be correct, does il at
the same time become more breakable or *short.” as
metal is called that breaks readily !"—To the above
the reply is:— Antimony acts by facilitating the
combination of the mixture called ** pot metal
(copper and lead). 1 of antimony to 7 of lead and
16 of copper, mix well, and give a harder alloy than
the lead and copper alone. There is a red brass
composed of copper, 160 1bs.; zine, 3 lbs. ; lead,
10 1bs. ; antimony, 44 oz. The metal is not short,
but soft. The etfect of lead :Jmn common yellow
brass (copper and zinc), when added to the extent of
joz. or § oz. to the pound, is to render it more
malleable, and to make it cast more sharply. The
lead must be added last, and stirred just before
pouring. If excess of lead is put in, it will coze
out, and partially separate in cooling.—J. H.

Buﬂd.l.ni Model Locomotive. — AMATEUR
writes:— 1 intend building a model locomotive
3 ft. long. Now, what I want to know is—1) Can I
get a casting of the bed-plate in iron 3o1n, x 91in.
and ! in. thick? My impression is that I cannot. 1
would prefer a casting, as it is such a lot of trouble
cutting out the various dimensions. (2) Where can
I get the boiler tubes brazed in? There does not
seem 1o be a brazier about here (i.e.. Wimbledon!.
Can you recommend me one in Londoni"—To
these queries the following replies are given :—(1)
It is guite possible to make a casting of a ™ bed-

| plate” (frame-plate) for & model locomotive in iroen,

measuring 35 in. ~ 9in. ~ }in.. but then it would be
of no use when done. Wrought iron orsteel plate is
the proper material. (2) Any of the model-inakers
would liu'mne your boiler tubes. Bateman & Lee,
High Holborn, do plenty of this kind of work.—J. H.

Scrolls and for Monumental Work.
—J. . (Aberdeen).—No branch of manual work
will be neglected in WoRK, but as I have already
said, to touch on every trade at once is not possible.
I can only say that papers on the art of the stone
masoen will be given as soon as it is practicable with

Iy. You cannot get any of these bat-

Model Beam Engine.—\V. J. P. (Fenny Strat-

- ford).—1 do not know of uny book that will tell

|
1
|
|

]

|

‘ou
:hing amateurs seldom think of attempting.
there is a very clear sectional view of a beam
engine in * Stationary Engine Driving,” by Michael
Reynolds, p. 42,
very well be worked from by scale.
by Crosby.

I have tried it a few times without sucvess,
always becomes baggy, and loses its polish.

It is a
But

how to make a model beam engine,

It is a folding plate, and can
_ ~ Itis published
Lockwood, & Co. Any information you

may require as to the details of work of this kind

can be had for the asking.—J. H.

Mounting Tracing Linen.—Lara asks:—(1)
“ How to mount drawings maide on tracing lincl;.
L
(2)

Can tracing linen being damped be restored ils

original gloss, and how !"—=Your query is not sufth-

ciently defined. I may assume, tracing cloth being
in itself sutticiently durable, that it is not intended
to mount on canvas. If for an ordinary picture
strainer or board, the simplest way is to glue the
outer edge of the strainer on oue of its longest
sides, turn the tracing cloth down, say, jths of an
inch, and fix. Allow time for this to set. Next
zlue opposite edge of straiuer, and pull the tracing
tightly down, pressing firmly to the gluud edge, re-
peating the process for the other two sides; cul out
the corners of the cloth to prevent creases. On
most tracings you will find one or more selvage
edges: these should be cut otf before mounting,
otherwise the cloth will give when tightened more
in other parts than on these edges. 1f objection is
taken to the cloth showing on outer edgl:s. glue
3thsof aninch on tat surface of strainer, and proceed

- asabove. Use Le Page's glue or transparent cement,

' cold : hot glue will atfect surface ; indeed, any glue

and gilding on a small scale, or workin

designs for the special work to which you allude. |

Meanwhile, Euu will mot fail o ftind in every
number of the Magazine some hint, suzgestion,
or piece of information that will be well worth its
price to you for home adoption and use.

Pit Frame for Wheel Making. — FE. J. E.
(Adbingdon). — Your inguiry for the method of
“making a good frame for wheel making " requires
a longer reply than can be given conveniently in
*shop.” I have much pleasure, therefore, in say-
ing that provision shall be made to meet your re-

uirement in the form of a paper with illustrative
3mgmma. which, I hope, you will find helpful to
you.

Plasterers’ Work —C. L. (Uxbridge\. —This
subject, in common with the work of othuer trades,
will receive mention at any and every opportunity.

Violin Scroll.—T. D. N.—The instructions for
mum& violin scroll would require much more
= uoe :.L_cuuld be devoted here.hhuttzrtjcles on
vi making are in progress, when the subject
will be fully dealt with.—B. w

Vieolin Cramps.—E. P. W.—Please accept latter
part of answer to T. D. N. on ** Violin Scroll™ in
reply to your queries on violin' making. A joiner
would not be likely to have wood screwing tackle
small enough (! or { in.) for making violin cramps.
These can ught from either Latleur & Son,
Green Street, Leicester Square, London, or J.
Scheerer, Covered Market, Leeds.—B.

Treatment of Gold Rings after Soldering.
—DEAN FOREST.— Afler soldering wedding rinygs
and keepers, drop them into a mixture of sul-
phuric acid 1 part, water, 10 parts, and leave till
the borax is dissolved. ‘Ihey must then either be
EII‘. or “Polishﬁd; wedding rings would do scratch-

and burnished, but keepers would require
to be gilt, and if required to look as new, also
lapped.— A UROLECTRIC.

or cement used is sure to show through even if
the surface is otherwise unaffected. If the tracing
is for show, put a strip of coloured paper over the
part atfected by the glue, and so form a border. A
sheet of white paper under the tmil;ﬁ shows it
up to advantage. Above all things avoid damping
or wetting. Tracing cloth wet is practically
spoilt, and I believe any solution you might try to
regain the lost gloss would only add to the mis-
chief. The Aladdin remedy, new lamps for old, is
about the only way to etfect a satisfactory issue.—
JOACHIM MILLER,

Bunsen Batterles.—H. D. (Harverfordwest).—
(1) Porous cells for guart Bunsens, td. each. (2)
Zinc cylinders, amn.lﬁmnﬂted, 1s. 3d. per lb. Both
procurable of any dealers in_eleciric sundries,
Here in London, of Messrs. H. Dale & Co., 26,
Ludgate Hill, E.C. (3) One cell for electro-plau
a sm
shocking coil, or small magneto-motor. Two cells
in series for working larger coils, magnets, or
motors. Three cells in series for electro-coppering
and nickelling and lighting a small lamp. Four
cells in series will light two small incandescent
lJamps. (4) Although I mentioned electric lighting
as one of the kinds of work suitable to the Bunsen
battery, I am not favourable to this system of light-
ing by means of a battery. There is too much
trouble, and mess, and expense attached to it, 10
make it pleasant. See reply to H. S. on this
subject. () The cost of a Bunsen battery will be
about 3s. per quart cell, complete, Acids will be
exira cost, of course., That is about the cost here in
London.—G. E. B.

Internal Resistance of Battery.—G. W,

(Lirerpool! ).—All conductors of electricity oifer a

resistance to the passage of this force. This differs
with ditferent conductors. Its nearest equivalent
in mechanics is friction. The internal resistance of
a battery is the total resistance of the conducting
fHluids and elements within the cells. This is

ascertained by balancing against it the known re-

sistance of certain coils of wire and instruments,
The coils are known as resistance coils, and are
equivalent to electric weightss. The balance beam,
20 to speak, 13 named a ** Wheatstone Bridge,” and
the 1ndicating instrument is named a ** Galvano-
meter.” The resistance of wires is ascertained by
the same method. Electrical measurements and
measuring instruments will receive our attention,

and be weated of in future numbers of WORE.—

G. E. B.

Glazier's Diamond.—N. T. (Leyton).—Superior
diamonds will cost about 30s. ; from is price
downwards for a good tool to 21s. You may get a
fairly good one second-hand at a pawnbroker’s shop
for 10s. 6d. ; but second-hand diamonds may be
damaged or out of set. To use a diamond, place
the sheet of glass on a cloth-covered level board,
measure off the dimensions, lay a straightedge
along the intended line to be cut, hold the tool in
the right hand, with the steel holder close to the

straightedge, find out by trial the cutting edge of

the diamond, then draw the tool along in this

sition to the end of the line. You can feel and
iear when the diamond is cuifing the glass, then
keep the tool in the cutting gmnlmn all the
line to the edge of the glass, but not over it. The
pressure on the tool should be only enough to kee
it in cut, but must be uniform hout.
course the tool will wear out, but will last a life-
time with good care. If the diamond spark is in-
ured or torn out of its setting, it must be reset.

ool vendors will get this done.—G. E B,

Electric Lighting by Battery.—H. S. (Bebi
fon).—Four quart Bun:e{:l. cells in series will

up two s incandescent electric lamps. These
lamps are small glass globes fitted with platinum
wires altached to a thin filament or :Hﬂ-l'-

bon. The globes are exhausted of air,
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One wire of the battery is hooked on to one of the
platinum wires on the globe, and the other battery
wire to the other bit u% platinum, then the carbon
filament gets white hot and glows, emitting a soft,
white light. Proper holders for the lamps are
supplied by those who sell the lamps. avin

tried lighting by batteries on a small scale, an

experienced the cost and trouble, I do not advise
any other person to follow my example, save only
as ér_.nEexﬁeriment to see what can be done this way.

small Dynamo.—A CoTTAGER.—Small dynamos
are preferable to batteries for lighting up small
electric lamps. I am trying to arrange for a few
paperson dynamo building. Before you decide on
electric lighting for your cottage, you must arrange
for power to drive the dynamo. Have you a gas
engine, steam engine, or water motor ?—G. E. B.

Circular Saws.—A READER.—You ask for a
“sim Ele rule to calculate the power, not nominal, 1t
would take to drive a circular saw of any diameter
up to 60 in. to cut, both soft and hard wood the
depth it will reach,”—For every square foot of hard
wood with a 60-in. saw and }-in. kerf 2-horse power
—actual, not nominal—is required to drive saw only.
To this must be added, say, 1-horse power for shaft-
ing, etc., and the result doubled to provide for con-
tingences. You would, therefore, require about
6-horse power actual. Itis always best to provide
a good margin of power, so that when the saw is
working at its full capacity, the engine shall only
exert at most about three-fourths of its full power.—
OLLA PODRIDA.

Power of Engine.—A READER.—You ask what
would be the real horse power of a **semiportable
engine with two 11-in, cylinders, 2i-in. stroke, and
from % to 100 strokes ger minute :” and ' what
pressure of steam should steam gauge indicate to
get full power ; and how to calcuiate the power of
the above, or of an engine with one cylinder.”—In
finding the horse power of an engiue, each cylinder
—when there are more than one—is treated and
calculated from separately. To do this in any case,
the mean pressure of the steam in the cylinder
during a revolution must be known. In practice
this is ascertained from indicator diagrams. You
do not give the boiler pressure, nor do you state the
cut off of slide valve, both of which govern the
power also. This information being absent, I can-
not give much more than the method by which the
horse power is worked, and in doing this will
assume that the boiler pressure is 40 Ibs, per square
inch, and the slide valve cuts off at three-quarter
stroke. This will give approximately and prac-
tically & mean pressure of 30 lbs. per square in, on
the piston. The actual horse power of an engine
1s found by multiplying the area of the piston in
square inches, the mean Eressura in lbs. during the
stroke, the length of stroke in feet, and the number
of revolutions per minute together, and the result
by two ; which total, divided by 33.000, will give the
horse power. Taking your case, for example,
where the diameter of piston is 11 in., stroke 2 ft.,
and number of revolutions 100, the mean pressure
being 30 1bs., we have as follows :—

B e Horse power.
(95 x X xIl]ﬂ}:-rE:H,ﬂ?

33,000

for one cylinder, and 34'5 for the two cylinders. As
to the FI‘EESI;II'E which steam gauge must indicate to
et full power, I can give no information, not know-
ng what boiler and engine were designed to work
at. If you do not know what pressure to work
your boiler af, get it surveyed at once by a com-
petent authority. If you neglect this, and go on
working in the dark, as you evidently are, some-
thing serious may happen. If you will describe
your boiler, giving its age, gitnation, method of
seating, length, diameter, thickness of plates in
each part, and general construction, I may be able
tﬁnﬂ%i;fn.{nu snme idea of working pressure.—OLLA

Standard for Porous Pots. — BATTERY. — The
question of the Buit.a,blhtfnuf porous pots need not
cause you any. trouble, ractice, the eye alone
guides one in the choice utp pots.
are those mentioned in my article on the
baitffrg'tu t
wishe put up a perfect series of cells, all havin
the same resistance. Any cell may be use
whether hard or soft; but the best are, of course.
those of medium porosity.—G. E. B J

Organ and Harmonium :Bnl-lding.—H. B
(Glasgow).—In reply to your letter, arrangements
for papers on the construction of the instrument
known as the American organ are now in progress,

Circular Saw.—J. B. (Poole).—I do not s
I can well add to the escri:?tinn of the :ﬁ.ﬁ]ﬂ;
saw noticed in WoORK, No. 4 (page 61). You ask
:* Can you give some idea of its capabiliti

) es? Wi
it saw inch boards lengthways and across? Iulilil:.
?rpperlf finished, and it saw mitres true? Has
t ‘ continuity of action?” As to capabilities, the
amount of work that can be done by and with the
eaw is indicated what was said of it in the
dencriﬂ;iun_ It certainly saw wood one inch
thick both with the grain nng across the grain. It
is well finished, and will saw mitres true, provided
you keep the edge of the wood you are cut well
ainst the fence, so that the saw may enter it at
the right angle. As to *continuity of action,” I
can only say that the saw will keaf ing 48 long as
motive power is apimiﬂd toit. I ?: intended for
small work ; but with somebody to help you, and

The r:-nlﬂv tests ’
! unsen
These were rﬁlvan as aids to those who

Yard,” by Bowles & Carver, ﬁ

trestles whereon to support the board, you might
rip up boards of any length. The fly-wheel is heavy
enough for the saw. Rapidity of motion, of course,
depends on the amount of power applied. You
will find it a useful little saw for all ordinary pur-
poses and light work; and by following the prin-
ciple of construction and adding means of working
the saw by hand power, and using an 8-in. saw
instead of a 6-in. saw, you might easily construct a
bench saw as an adjunct to your carpenter’'s bench,
which would do heavier work than you can get out
of the saw in question, You cannot expect a boy
to do the work that a full-grown, able-bodied man
will get through, and it is pretty much the same
with large and small machines of the same class.

Casting in Plaster.—MoULDER.—I know of no
good work on casting in plaster: but I may say
that in time the fullest and clearest instructions on
this subject will be given in Work. Meanwhile,
you shall have brief instructions for taking a
pllﬂster cast from the figures you have modelled in
clay.

New Imvention.—W, J, P.—The cost of obtain-
ing provisional protection for nine months if you
go to the Patent Office direct is only 30s. If you
will send me a sketch of your invention, or, better
still, a working model, I will submit it to a man in
the trade to which yourinvention applies, on whom
I can rely implicitly, and he will advise you as to
its merits and value. That being settled, 1 will see
what can be done towards helping you to secure the
benefit of your invention, if yon cannot help your-
self to the extent first required. You see I have
given no clue in my reply to the nature of your
invention. I might have answered you direct by
letter, but I have replied through *“Shop,” as you
requested, on much the same principle that Ad-
miral Byng was said to have been shot—namely, “ to
encourage the others"—the **others” in the present
case being those who may happen to be in the same
gredicament as yourself. 1 hope and trust, by God’s

lessing, that WoRK will prove the meansof hringing
help to many a man who may have inventive an
creative brain power, but lacking the means to turn
the products of his thought to good account,

Wood and Machinery for Fret Sawing,—A.
E. G. (/pswich).—You ask me to tell you *‘ the best
firm for all kinds of wood for fretwork, saws, and
designs, ete.” To begin with: every firm of dealers
in these articles consider themselves to constitute
the " best firm.” Suppose you were asked to de-
clare whom you might think to be the prettiest and
most charming of a dozen young ladies, and you
were rash enough to do so. You would certainl
offend eleven, and, perhaps, not make any decide
advance in the good graces of the twelfth. Now,
unwittinglLi, of course, you seek to place me in
precisely the same predicament with the firms, I
will tell c'iruu some good firms from whom you may
get wood for fret sawing, and apologise to all who
may be omitted, on the plea that 1 am either not
acquainted with their names and addresses, or
have forgotten them in a brief spell of temporary
insanity, induced by your gquestion. In London,
wood may be bought of R. Melhuish and Sons, 85
and 87, Fetter Lane, E.C.; Henry Zilles, 23 and 24
Wilson Street, Finsbury; and Charles Churchill
and Co., 21, Cross Street, Finsbury. In Liverpool,
of G. Busschotts, Park Lane. In Bath, of Fritz
Collins, In Settle, Yorkshire, of Harger Bros. In
East Dereham, Norfolk (which is about the nearest
to you, failing any dealer in Ipswich), of J. H.
Skinner and Co. In Dublin, of Booth Bros. Of
saws, there is a good German make with a thin
rounded back and narrow blade to be had of Mr.,
H. Zilles; and there is an equally good kind of saw
imported from Italy to be had of Mr. G. Busschotts.
The Griffin saws, and the Star or Hibernia saws,
are also good. Of fret machines, the best nun.
doubtedly is the Britannia Company's No. 8 fret
BAW.

Advertisements in “Work."—AN AMATEUR.
—As I have said before, the appearance of advertise-
ments in WORK does not interfere with the utility
of the magazine. You must try to persuade your-
self that the value of the information you derive
from WORK outweighs considerably that which
may possibly appear to yourself and others to be a
detriment and disfigurement. At all events, your
suggestion shall be taken to the proper quarter for
its consideration.

II1.—QUESTIONS BUBMITTED TO CORRFESPONDENTS.

6. Steam Siren or Fog-Horn.—H. T. C. (Ley-
tonstone) Iwishes to know *‘how to make a steam
siren or fog-horn. Working drawings required.”

7. Old Coloured Print. - W. H. (Liverpool)
asks for “instructions how to remove old smoke-
dried varnish from a coloured grin]} ‘The Farm

t. Paul’s Church-
rard, London,” He adds:—*Can you give me an
dea of the date, or tell me how I can get it?
The size is 34 in. x 22 in., and it is printed on two
pleces of paper joined down the centre.”

IV.—QUESTIONS ANSEWERED BY CORRESPONDENTS.

Cutting and Polishing Stones, ete. (See No.
2, p.t {.':'lﬂﬂh—gf i%u wﬁtti-ea :—"]'d[li3 hEEH.I‘ will find a
ﬁ:ath . on on polishing processges in

ird volume of Holtzapffel ni
Mechanical Manipulation,’” e ele g wd
Address Wanted. — CHARLES S. WHITING

lin) will oblige b di
ﬂEﬂituruthrEr:x. ¥ sending his full address to
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Trade Notes and Memoranda.
o

SOME Torics oF THE HouRr.—Conditions of Ten-
dering.—District Surveyors’ Fees.—The Condition
of the National Portrait Gallery Pictures.—Com-
pressed Air Systems.—ltegistration and Education
of Architects and Surveyors.—Water Waste.—Im-
{JI_I'GE‘EC[ Processes for Tanning,— Artificial 1llumina-

ion.

THE Westinghouse automatic brake is in future
to be the standard brake upon the trunk lines of
Switzerland.

AN American writer recommends red ink in

which gum arabic and washing soda have been dis-
solved, as a suitable solution for making legible
alterations on blue prints. The action of the soda
15 to decompose the blue matter of the print, leavin
the white paper exposed. The gum arabie is acd.i.:
as a thickening solution to prevent the ink irom
flowing too freely from the pen and spreading on
the paper. Ked ink is simply used as a colouring
agent. If the soda alone is used, the lines show
white, Caustic soda is recommended as being
better than washing soda.

TIMBER in Guatemala is abundant. There are
forests of mahogany and pine with a great variety
of other woods which are capable of being used
for manufacturing purposes. The balsam tree
grows wild. There are forests of the indiarubber
tree, beside the textile plants, such as the maguey,
the saltwort, the sort rush, the soft aloe, all capable
of becoming the bases for remunerative industry.
Ilesins, gums, and balsams are met with, such as
the liquid amber, the copal tree, the turpentine fir,
vegelable wax, ete.

AT the Central Institution of the City and Guilds
of London Institute, Mr. T. Bolas is delivering
a course of six lectures on photography, on
Wednesday evenings, at 7.30. ectures 1. and
II. will deal with the use of artificial light in
photography ; lectures IIl. and 1V. with photo-
mechanical printing methods ; and lectures V. and
¥V 1. with direct contact printing methods.

WORK

is published at La Belle Suuvage, Ludgate Hill, London, af
B o'clock every Wednesday morning, and should be obtainable every
wihere throughowt the United Kingdom on Friday at the latest.,

TERMS OF SUBSCRIPTION,

3 months, free by post - .
6 months, ! o « 385, 3d.
12 months, ,. sl  an «« G8 Ga.
Postal Orders or Post Office Orders payable at the General
Poet Ofice, London, to CASSELL and CoMPANY, Limited

. 18, Ad.

TERME FOR THE INRERTION OF ADVERTIBEMENTS IN EACH
WEEKELY IBEUE.

£ g d.
One Page - = - = - - = = - 12 0 0
Half Page - - - - = = = = = Bl 0
Quarter 'age - - - . =« =« =« . 3P B
Eighth of a Page - - - = - = = 117 &
One-Sixteenth of a Page - = =« =« =« 100
In Column, per inch - - - - - - D10 O

Prominent Positions, or a series of insgertions,
by apm:ini arrangement.

Bmall prepaid Advertiscments, such as Situations Wanted,
Exchange, ¢te., Twenty Worde or leeg, One shilling, and Ono
Penny per Word extra ifover Twenty.

#4% Advertiscmente should reach the OMce fourteen
days in udvance of the date of issue.

Patterns,—ico Fretwork, 100 Repoussé, 200 Turning,
joo Stencils, 1s. each parcel. Catalogue, 700 Engravings,
3d.—CoLLins, Summerlays Place, Bath. [2s

Banjos, Strings, Fittings, Vellums, Pearl Stars
and Dots, and every requisite supplied. Photo of Banjos,
4d. List, one stamp.—WINDER, 16, Jeffreys Street, Kentish
Town Road, London. [1s

Model Engine Castings, Parts, etc. Catalogue, 4d.
83 lllustrations. Screws, Nuts, Bolts, etc. List, Stamp.—
BuTLER Bros., Bentham Road, South Hackney, London.

(7R

'W. Gladstone supplies Slide Rests, 23 in., 27s, 6d. ;
3in., 38s. 6d. ; 24 in., 455. 6d.; 4 in., 70s.; 4% in., 8ss.:
5in., gbs. Tracing, 6 stamps.

W. Gladstone supplies Slide Rest castings accurately
planed, 2%in., 6s.; 3in., 7s. 6d.; 3k in., 10s. 6d.; 4 in.
14S. ; 4% in., 18s, ; 51n., 225, 6d.

W. Gladstone, Engineer; Stafford, for every descrip-
tion of castings for amateurs. Price lists of tools, etc.,
2 stamps. [35

Patent Twist Drills, } inch, 4d.: % inch, 6d.;
% inch, 8d.; % inch, 1od. ; §inch, 1s. 1d.; J5inch, 1s. 4d.;
1inch, 1s. 7d. ; frinch, =2s. 3d. ; §inch, 2s. 8d. Add post-
age if per Parcels Post.—BriTannia Co.

Circular Saws, slightly soiled, none the worse for
wear ; 4 inches, 1s. 2d. ; 6 inches, 2s. 4d. ; 8 inches, 3s. 2d.,
post free.—BRITANNIA Co., Colchester.

“The Best Book on Lathe Work,"” explicit instruc-
tions for learners. 3s., post free.—BriTANNIA Co., Col-
chester. [45

Tools and Latest Novelties.— Cheapest house
anywhere. All amateurs, cyclists, and everybody write for
lists, free.—RICHFoRD's Novelty Stores (opposite Daily
News), 149, Fleet Street, London. [6R

Brass Door Plate, 9 in. by 4}in., free, 4s. 6d.

See Specimens and Testimonials,—GILkES' ENGRAVING
Works, Reading. [sr

Microscopes and Objects.—Slides for Exhibiting
from s5s. dozen. Microscopes and all requisives, List.—
HenrRy EBBAGE, 344, Caledonian Road, London. [z R

"
g‘.
£
I:. %
g
L
N




Work—May 11, 1889.]

A DVERTISEMENTS.

127

‘MeLuuisH's  PATENT  GOMBINATION
Tool. Joinery, and Carving
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OUR
FAMOUS TOOLS
PRIZE MEDAL,
TECHNICAL
SCHOOLS,

WITIH ATTACHMENTS FOR

DRAWING, WRITING, and PAINTING,

ALSD

READING STAND.

ADJUSTABLE

The wery highest excellence in every respect,
Desian, Construction, Finish, and Per-
Sormance, Simplicity, Ease for Working,
Usefulness, and Durabilety.

R% MELHUISH & SONS,

FETTER LANE, LONDON, E.C.

Prize Medal for excellence of

For all Workers in Metals, also Joiners,
Wood Carvers, etc.

We hold the most Complete Stock in this Country.

| - -
P | o B

For Infants and Invalids.

rME NOT FARINACEOUS.

Rich in Flesh, Nerve, Brain,

| ) o and Bone Formers.
‘ - i I is a fact that farinaceous foods cannot be digested by Infants. This is

the only food in which the starch has been

wholly changed into

soluble substances, which can at once be converted in the body mto living

blood.

the process of manufacture, the natural conditions of healthy and perfect digestion.

Lhis remarkable result is attained outside the body, by imitating exactly, in

MELLIN'S FOOD has Lieen examined physiologically by the highest Medical
Authorities, and tested chemically by the most distinguished Analysts, and has always

been classed by them A 1.
Exhibitions,

It has gained many awards of the highest merit at Public

No Food in the market can show such a vast collection of dond-fide testimonials, and

many of these allude in an emotional

4% FOOD has saved Baby from Death.”

USED IN ALL CHILDREN’S HOSPITALS.

Prospectus, Pamphiet and Sample, post free on application to the Inventor
and Manujacturer,

ﬂ
ESTABLISHED 1851.

ret sincere manner to the fact that “MELLIN'S

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

1884.
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R MELHUISH & SONS, 85 & 87, FETTER LANE, HOLBORN, LONDON.

MELLIN'S FOOD

WHELPTON'S VEGETABLE PURIFYING PILLS

Are une of those pure Medicines which for their extraor-
dinary properties have gained ar almost UNIVERSAL
REPUTATION. Recommended for Disorders of
the Head, Chest, Bowels, Liver and Kid-
neys; also in Kheumatism, Ulcers, Sores,
and all Skin Diseases—these Pills being
a direct purifier of the Blood.

WHELPTON'S
HEALING

OINTMENT

Stands unrivalled for the Cure
of Cuts, Burns, Bruises,
Ulcers, Sores, and all kinds of
Skin Diseases. A Specific for
Eczema. DBSurns, Scalds, Cuts, elc.,
happen when lcast expecled—Be Prepared !

toth Pills and Ointment are sold in Boxes, price
Tid., 18. 11d., and 2s. 9d., by G. WHELFTON &
SonN, 3, Crane Court, Fleet Street, London, and all
Medicine Vendors at home and abroad. Sent free by
Post in the United Kingdom for 8, 14, or 33 stamps.

BIREBECK BANIK,

Southampton Building=, Chancery Lane, London.
THREE per CENT. INTEREST allowed on DE-

POSITS, repayable on demand.

TWO per CENT., INTEREST

on

CURRENT

ACCOUN'TS calculated on the minimum monthly balances,

Whi:ll It ||T.LW||: }ur:lrlw £]|:’_;{L

S1TOURS, SHARES, and ANNUITIES Purchased

and Sold.

1O

PURCHASE A

HOUSE FOR TWO

OUwW
F{ LUINEAS PER MONTH or A PLOT OF [LAND FOR
FIVE SHILLINGS PEK MONTH, with immediate | 15
o Apply at the Uffice of the BIRKBECK FREEHOLD LAND
T ] |‘rr|_ il Al Wi

HESSITN

The BIKKBLECK AILLMANACK, with full particiil

ars, post free

iplics ., ¥ i ¥ ¥ .
e Ll FRRANCIS RAVENSCROFT, Manager.

Sent post free on application,

CASSELL'S NEW COMPLETE CATALOGUE,

Containing particulars of wpwards of 1,000 Volumes
with a Synopsis of thetr Servial Publications,

LENSES, SHUTTERS, TRIPODS, &o.

HUMPHRIES" CAMERAS, 1889.
THE DRAYTON.— Most compact.

Every movement best workmanship. Highly
finished ; low price. Illustrated Lists free. —
W. H. HUMPHRIES, Photographic Apparatus
Manufacturer, 116, Highbury Hill, London, N,
Factory, 70, Elfort Road, Drayvton Park, N,

Weekly, 1d.; Monthly, Gd.

*F Lach Number now contains 24 pages.

L4 r T i . = i -
"When Messrs, (Cassell & Company promised to enlarge their SATURDAY JOURNAL,

claining that, considening -|1|;.|il1||..r ane quantity, it will be the

i produced."— S ke Tirmes.

Cassell’s Saturday Journal.

Hlustrated.

they must surely be justified in
best and cheapest pennyworth of popular literature ever

CASSELL & COMPANY, LiniTey, Lonoos.

]
Eon4]

The FIRST VOLUME of
Cassell's New Popular Educator.

NEW AND URVISED T KXT. NEW ILLUSTRATIONS. NEW
CoLorurp I'taTes.  NEW Tyrr, NEw Maprs N
Cornouvns, NEW SIZE. Is now on Bale, price B58.

CASSELL & COMPANY, LIMITED, Ludrate Hioll, London,

PURE AND PERFECT ARTICLE FOR

Teeth, Gums, & Breath.

dRILINE

A

REGISTERED

To0oTH-POLISH.

“PURILINE " will Purify and Beautify the Teeth with
a Pearly Whiteness ; Polish the Enamel ; Prevent Tartar;
Destroy all living Germs ; and keep the mouth in a
dehicions condition of Comfort, Health, Punty, and
Fragrance. Non-gritty and Absolutely Pure and Harm-
i€55 L0 use,

Price One Shkilling, in Handsome Enamel Box.

Of all Chemists, Perfumers, &c, Post free by

I'roprictor : A, WILSON, 422, Clapham Road, London, S.W.
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NO'I'ICE ’I‘O INVALIDS Men and women in search of Health
Strength, and Energy, shDu.ld know that

HARNESS' ELECTROPATHIC BELT will strengthen every nerve and muscle of the hody
It is also unquestionably the best known Cure for Rheumatic and Nervous 8
Affections, Liver and Kidney Diseases, Ladies’ Ailiments, &c.

HARNESS ELEGTROPATHIG BELT

Assists the Digestion, promotes the Circulation, stimulates the organic action, and imparts
NEW LIFE and V—IG’"O UR to the Debilitated Constitution.

BOOK of TESTIMO. "H’AIE Descriptive Pampf;fe! and Advice, free of charge on application to

The MEDICAL BATTERY CO., LTp., 52, Oxford St., London, w

NOTE DHLY M:I[:IHESS AS ABDVE. (Corner of Rathbone Mlace

Qur readers are invited to call and personally inspect the Delts before purchasing.

FRETWORK & CARVING.  [E&@ oS
Highest Award—Gold Medal for Tools and Fatterns | c B RAN D AU ER & c

5 . ' L =
MACHINES, DESIGNS, TOOLS, WO0OD, MIRRORS, HINGES ‘W I R c U LA R
. and FITTINGS, VARNISH, &c. A B

IFret-saw Outiit on card, with Instructions, =s. 6., free, . . | P 0 I N T E D

g gtk i v A i i AROTHER é‘l‘:“”‘“ DI eNAT:
ot want good hesien Caare o cling 1s LILION, Ty ouls, lor will AM FLE Enx . B M N
wi receive testimotals |.1[|._:|.
o S5ce our complete Catalorue, 64 [”n‘-i quarto, cont it 1“ the Lest varicky ﬂn- FGH 7 ETAM Ps el IR I GHAM {3]
of designs 1m' ]IL |, free for ¢ tm:] L22
HARGE R B R 0S., SETTLE. London Warehouse: 24, KING EDWARD ST., NEWGATE ST,

COTT’S EMULSION

PURE COD IL.IVER OIL
With Hypophosphites of Lime and Soda

Is three times as efficacious as the plain oil.
It 1s almost as palatable as milk.

5% It does not nauseate or produce a loathing for food like the plain oil.
9 — The Hypophosphites and Oil are so skilfully combined that they are much

78 - Mmore potent in building up flesh and strength than if taken separately, and it
g T~ 1sto-day the best remedial agent for the cure of

“%)ll° CONSUMPTION, CHRONIC COUGHS,
L BRONCHITIS, ANEMIA,

/@l | WASTING DISEASES OF CHILDREN,
- And GENERAL DEBILITY that exists.

. ’ I" » . o ‘t . : o i - . £ . = . a

[ Iwﬁ 1 Physicians universally preservibe it in preference to the plain oil, having seen
its remarkable curative effects.

Scott’s Emulsion of Cod Liver Oil can be bought of any Chemist at 2s. 6d. and 4s, 6d.

X/J;.ﬁ\\\ o o T ": 'i A Free Sample 4-0z. Bottle will be sent to any one who will write for it if they will pay carriage on receipt.
Al rum i fﬂr Address—SGDTT a.nd BOWH E, LIMITED 47 Farringdon Street, Lnndnn E C.
COLOURS—EX QOQUISITLEL. SURFACE—LIKE PORCELAIN.

Testimonials from the Queen of Sweden, the Marchioness of Salisbury, &ec.

FOR ALL SURFACES OF WICKER, WOOD, METAL tLASS, EARTHENWARE, CHINA, &c.

Made ; “Simply Perfection.’’— 7ke Queen.
ade 1 over 100 Colours. Sold in Tins, 41d., 1s. 3d., and 2s. 6d. For Baths (to resist Hot

Water), 1s. 6d. and 3s. Post free '7d 1s. 6d 3s.; 1s. 9d. and 3s. 6d.
READY FOR USE. A {Z‘Hﬂﬂ CAN :Hm I7.

LONDON, S.E.

COLOUR CARDS FREE.
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