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Fig. ·a.
Fig. 1.-Sketch of Small Model Electro-Motor complete. Figs. 2, 3, 4.-Detalls of Field Magnet and Block. Fig. 5.-Armature Shaft complete-A, FlyWheel; B, Bush or Washer; c, Brass Bearings; D, Position of One Bnsh; E, Commutator ; F, Yoke ; G, Armature and Coils. Fig. 6. -Shape of
Brush. Fig. 7.-Face of Commutator. Fig. 8.-Armature showing ! in. limit. Fig. 9.- Brass Bearing. (Scale for Details, full size.)

SMALL MODEL ELECTRO-llOTOR:
SIMPLE AND EASY TO MAKE.
BY J. BROX.
INtRODUCTION-FIELD MAGNET-WINDING-ARMATURE-COMMUTATOR- BRUSHES- YOKE FOR
ARMATURE-SHAFT BEARINGS-STAND,BLOOKS,
E'J.'C.-FIXING-FINAL R EACARKS.

I nt·rod-uction.- There are many who like to
say, after they hav~ made a model, "I made
this all myself." T.hls little model, it is
hoped, will fulfil this remark as far as pos;;;ible ; there are no castings to be made, and
for those who have no lathe, the whole can
be made without any turning at all.
It is also within the reach of the younger
branch who read this paper, who have
tny idea of w:;ing a few t ools, ancl have a.
little ingenuity and patience about. them.
l'he little thing, when complete and judi~ iously picked out with sucli simple things
ts red sealing-wax varnish and brunswick

black, looks a .very presentable little article,
to say nothing of its use in illustrating the
laws of electro-magnetism. Last, but not
leasthit will go, ap.d go well ; this can be
vouc ed for, · as I have made one the exact
counterpart of this. It can be driven by two
'small bichromate double carbon cells, or
more, if you should be so disposed.
Te dispense with any lathe work, the
commutator is a little bit novel-at least, I
don't remember having ever seen one like
it; but that matters not as long as it works,
and the words "no lathe" are fulfilled. I
t!'ust no one will think that I am against
the use ·of a lathe, b~t there are so many
who have not ~ot one, that I think it may be
a help to descnbe· a motor where the use of
one is :not needed.
Field ¥agn:et.-Get a piece of t in. round
wrought iron 4t in. long, as soft as possible,
and bend it intp the form of ~ horseshoe,
with the ends t in. apart on the inside ; go
·- .
-- ~ · - -·
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over it with a file to take the rough oft' it.
and then file up the two ends true and
square one with t he other. Out a long strip
of paper-newspaper does Yery well- } in.
wide, and paste it well, and wind it round
the horse-shoe until there are three or so
thicknesses on all over, except within k in.
from the ends ; paste the outside all oYer,
and go over it with your fingers to get it as
even as you ca.n ; when this is dry give it a
coat of brunswick black.
Winding.-As this magnet does not require any bobbins, we can go straight on
with the winding. With some No. 28 silkcovered copper wire-don't use larger-begin
winding, just short of the edge of the paper
cover, with a half hitch, eavin&' about 6 in.
tag; wind the wire on close auct e\~en until
you come to the other end, just within the
edge of the paper, then begin to gQ backstill winding the same way, of course-0\·er
the first coils, but mind it does not slip, or
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S.MALL MODEL ELECT.Ro-lW oro'R.
that the seconJ row does not sink down
between the first.
When yotl have gone ba<'k about ; i n. or
so, hold the end tight, either by giving t wo
or three turns on the opposite end or any
other wa.y you ea n think of, and give the
whole magnet anothet· coat of brunswick
black; let this get dry (which does not take
long), and go ahead again, doing t he same
when you get to the ends always, which you
should turn one coil short each time · if you
are careful in turning, and repeat tll~ brunswi<'k black, you will find that there is no
slip ping.
W hen you have made the winding, ~ in.
about, more Ol' less, in diameter all over, you
can stop, finishing off the other end from
which you began by tying a piece of thread
cl?se up to the finish, leaving another ta~,
G 111. or so, and, winding the thread in different directions, and knotting, see that the
fiat ends ., are _nice and bright, and put it
a way. (See F1gs. 2, 3, and 4.)
.A1·nwtu-re.- T ake a small piece of soft
\.\TOught iron, 1~ i n. long, ~ in., or a little
more if you like, thick, and ~ in. wide ; file it
nice and smooth all O\'er, and take off the
edges on the sides ; then get a short strip of
paper, ~ in. wide, and paste it round the
exact middle of the iron until you have
three or four thicknesses on. G ive the paper
a coat of b runswick black, and let it dry.
Now begin to wind with fine wire : I used
)fo.36 silk-covered copper wire; ta.ke as much
care as you can in winding the armature,
turning backwards and fonvards as with the
field magnet, giving each layer a coat of brunswick black, and wind on as much as ever you
can get ; the more nea.tly you do it the more
you will get on, and the better the results ;
finish off the same as the other magnet, 'vhich
in this ease will be in the middle, and don't
forget the tags : each about 2 in. will do. You
must see that your coils a re not more than
~ in. ncro~.-> in front, or the magnet will cut
t he armature coils. Fig. 8 will show what
is meant. You can also, while you are winding the armature, try it in different positions
against the magnet, and see that tlie armature coils are quite clear of everything, for
if they touch nothing while the armature is
against the magnet, you a rc quite safe after.
Comm1ttator.- This part of the model is
really nothing more than a t wo-part commutator, the only difference being that the
brushes work on one face, and not on the
rim. The reason this plan has been adopted
is that you are supposed to have no lathe,
and that to true up an even face on the fiat is
easier than on a round surface ; in fact, the
latter is next door to impossible without a
lathe.
'E'or the body of the commutator take any
piece of l1ard wood a.bout i in. dia meter (not
less), and cut off, quite square,* in. of it. A
piece of an old round ruler does very well
indeed ; true up both faces, and carefully
d rill a hole in t he exact centre ln.rge enough
to take tightly a good t hick knitting-needle~
2~ in . of which will make you a very gooct
steel shaft.
Out o r a piece of sh eet copper cut a disc,
the !;ize of the wooden body, and screw it on
with four small wood scre ws, and countersink them (see J.i'ig. 7). Cut the copper right
through the centre w ith a file, and saw down
through the wood for about in.; the thickness of a saw cut (small) will be quite wide
enough for the slits.
There is a proper angle at which to set out
the slits, but in such a small model this is
not nccc!;sa.ry ; but if you like to go so far,
you willlinrl the nngles set out for you in
Mr. Boum·y'~ p:~pe r in WoRK, Vol. II.,

*

No. 92, pages 643 and 644; you can apply
the same rule for a flat surface as well as a
round one.
Having gone so far, take off the two pieces
of co.pper, mark them so that you can put
them on again in the same way, and cut a
nick out of the middJe of each, as in Fig. 7,
to prevent any chance of contact with the
shaft ; screw them on again, and glue into
each side of the slot two neat little pieces of
boxwood or bone, so that they stand just
above the co:pper ; then file up the whole
face, bone stnps, screw-heads, a nd all, to a
true and even face as smooth as you can, and
square to the shaft hole.
B ntshes.-These are sim ply two thin copper strips, 3 in. long and -r."'- in . wide, bent to
the required shape, with a :hort piece of silkcovered copper wire about 6 i n.long soldered
to each, and having a small hole drilled at
one end of each to take a small wood screw, ·
as shown in Fig. 6.
Yolce for Armature.- Out of some brass
sheet, -h in. thick or so, cut a piece 1t in.
iong and l in. wide, and bend it into the
shape shown in F ig. 5, so that it will touch
t he ends of the armature and enclose the
coils on that side; perhaps you may have to
cut it a little longer : it all depends h ow
19uch wire yotl managed to get on.
In the exact centre of this yoke drill a hole
to fit the end of t he steel shaft (your bit of
knitting-needle), then carefully place the
yoke on on.e side of the armature so that the
hole for the shaft comes exactly in the centr.e_
of the armature and coils; tie this t here with
a bit of twine to prevent any chance of its
loosing its position, and solder the two ends
of the yoke to the two ends of the armature.
Now place your st eel shaft into the hole
in the yoke, see that it is perfectly perpendicular to the face of the armature, and solder
it in, taking care not to drop any hot solder
on to the armature coils. Don't forget that
in fixing the shaft in there is not much
chance of truing up afterwarda, so try and
get it plumb.
Shaft B earinas.- These are four pieces of
brass cut from the same piece as the yoke,
or a little thicker if you like; two about ll in.
3 '
s ·m., an dtwo a b
b.JL'
b y 16
out "m.
y 16 m.,
drilled, as shown in Figs. 5 and 9, to take
four smaU wood screws each, a nd drilled to
take the shaft. The best way to drill the
shaft hole is to fix both pair of bra.sses o.v.
to any spare piece of wood j ust as they are
to go on to the frame, only close together,
side by side, and carefully drill right through
both at once, square and tru~; then before
you take them off mark them all, so that
yotl may be sure of getting them to fit in
their places when they are fixed.
Stand, Blocks, etc.-The stand and blocks
you can make of any wood you like, and the
form does not so much matter, except the
top of the field magnet one, which should
be made as shown in Figs. 2, 3, and ~The block for the shaft can be a simpl~
square if you like; the only thing is, they
must both be of such a height that the centre
of the shaft is ou a level with the centre line
of the field magnet ends. You can glue them
on the stand after you have set out their positions, or you can screw them on through the
bottom of the stand, or you can do both.
You will want four little binding screws
for the stand, as in Fig. 1, which is~ sketch
of the model complete in its simplest form,
b ut to no scale.
Fixing.- Y on can now slip th e commutator on t he shaft right up to the yoke1 with
its copper face away from it, and the hne of
the slits paraUel with the length of the
armature; if you drop a little strong glue in

..
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on each side, between the yoke and the.
wooden back of the commutator, you wilL
find that it will hold it quite tight enouJdl,.
especially if the shaft hole was not too large.
Now bring the ends of the coil, one on.
one side of the yoke, and the other oa the
other ; cut them just long enough to reach
the edge of t he copper face of the commutator, but don't let them p ress against the:
yoke ; bare the ends, and solder them to the
rim, one to each segment, taking care that
no solder runs on to the copper face.
Having fixed the field magnet in its seat,.
and screwed it tight by means of the buttou
on top- ·previously having wound a little
silk nbbon round the coils, to prevent the
wood cutting them- you can then ;put the
brass bearings on the other block m their
proper places, the one farthest away from
the magnets being flush with the side of
the block, so that a little brass bush orwasher can work aaainst it. This is shown
at. B in Fig. 5, which must be soldered on t()
the shaft.
Then cut a sma11 disc 0f stout lead, whieh
you can easily do with a strong pair of steel
compasses, solder this on t he end of the
shaft in such a nlace that it balances the
armature, commutator, etc. , and ~ut it on
true to prevent any "wobble.'' 'Ibis little
disc has two uses: it makes the modeh
r un easier by means of its balancing power,
and also helps the armatul'e over the two.
dead points.
Put your shaft, etc., on, and screw up the
bearings; now unscrew the button of the field
magnet, and adjust it so that the armature
w'ill run free, as near as you can get it, without any chance of touching. . Then screw on
the brushes, one on each side of the shaft,
and between the bearings ; mind they touch
nothing · bu~ the wood ; set the armature
opposite the ends of the magnet, and bend
the brushes so that the little bends at the
other ends each press very gently on the
wooden or bone strips of the commutator.
The dotted lines in Fig. 7 show the position
of the brushes, but you will find their best
place when you set the model going.
You now bring the ends of the wires from.
the brushes to the two first binding ·screws,.
and the-two ends of the field magnet coil to.
the other two. With four binding screws you
can make all sorts of combinations with
your battery: you can drive the model baokwards or forwards, connect it in series or
parallel, or any other combination you can
t hink of.
Final Remarks.-! am sure, now, that if
anyone follows these instructions with a
little care, they will have a small model
electro-motor, the only expense being the
copper wire, four small binding screws, and
some small wood screws ; you can use almost
auy kind of wood for the stand, but, of
course, a good close-graine? wood makes the
best job, and you can put m to the work any
degree of finish you like. All the rest of the
stuff you could almost get out of an old scrap
heap, such as the iron, odd bits of copper,
brass, etc.
I have ·also endeavoured to use the least
number of tools that I should think could
turn out a small motor, and have kept my
word about the lathe. I have a lso dispensed
with any screwing tackle. Of cour~e, there
is the expense of your battery to dnve yo'!lr
motor · but if I am allowed to do so, I will
at so~e future time add a short paper to
t his showing h ow you can make your own
battery carbons and all, in the easiest and
simples't way. But this will depend very
much on the d esire of readers of .WoRK to
have such a paper as I have mentioned.
•
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WIRE-WORK IN ALL ITS BRANCHES.

be bound; although, as will be seen, it is really
not necessary that more than four pairs of
BY JAMES SCOT'f.
conBectionsbeused-or, more properly speaking, two at each of the four sides of the top
HE~-A~D-CHICKENs' CooPs : THE FRAMING-POTframe, securin~ respectively the sides and
TING TOGETHER- FOLDING 11'IERIT-00MPANION
ends of the article.
BOARD- THE ENTRANCE- DOOR SUPPORTFolding .Mer·it.- Wire-workers are in the
PEA GUARDS: STAY· WIRES-THE ENDSPEA H o ROLES: THE MESH.
habit of sending these coops home in n.
Hen Coops.-Tbe manufacture of hen-and- folded state, for obvious reasons; and it is
!
chickens' coops is, in several wire-working sometimes bombastically claimed by dealers
establishments, a source of large profit; that these articles possess the advantage of
a.ncl this is hardly a truth to create wonder being folded : from which customers might
when it is remembered that .the possession be led to suppose that they had been speciof fowls is a fact with so many householders ally desig.n.ed for the purpose of enabling the
owners to stow them away in a small comand others.
The pattern shown in Fig. 185 represents pass ; whereas ~he truth is that the "obvious
•
the commonest kind of this class of goods, reasons" are the cause of them being so
and it is my impression that it is one of the constructed. As a first reason, they are
most useful for its special purpose. My more conveniently made thus than they
amateur aspirants will find their progress could be were the framework in one coma comparatively simple matter if anyone plete pie~e ; and a second reason to adduce
IS that the makers themselves prefer that
to
try
his
hand
among
them
should
decide
'
at making one of these articles-provided, they shall fold, irrespective of this merit
of course, that he is fully acquainted with being advantageous to anyone else, in order
r ;
the practical details of "putting together," that they may occupy less space while in
'' turning over," etc., described in former transit to their buyers' warehouses.
When once rigged up, little necessity will
numbers of WoRK.
Why they are constructed of a greater arise for one of them to be folded, for :ln the
. width at the bottom than at thE! top I am event of an owner of many fowls possessing
not in a position to reply to satisfactorily ; one. or more, he will find continual use for
. it certainly cannot be to allow the rain to one or all; and if a person owns but a few
escape when a shower envelops the articles, of these creatures, and requires only the
as is the reason for building sloping roofs to occasional use of the coop, he can as well
houses ; for. the most unintelligent of my stow it away in its complete condition in
readers will at once perceive that no resist- the fowls' run or elsewhere, where it will be
none the less liable to rust or spoil, or be a
• ance would be offered to the rain. · 'l'he
· • shape of the fowl, too, cannot be tendered as seurce of inconvenience, than would be the
a reason, as I have always understood a case were it in a folded state.
· Corrvpanion Boet?·d.-These are sometimes
fowl to be as wide at the top of its body as
1
at its under part. Perhaps this is the reason: secured to a board by means of staples
supposing that the articles were made of driven over.the bottom rods, and often they
the same width at the bottom as at the top, are merely stapled to the ground. Fig. 190
-the bird would have much less room to pick ~hows a board with staples for use in the
off the ground than it would, as in the pre- former case. It is plainly apparent that a
sent case, if the bottom were increased in hen which chanced to occupy a coop which
' width. If the coops were tall, then I should was merely stapled to the ground would
give it as my opinion that the bottoms were run an extremely greater risk of catching
wider than the tops in order that there some complaint from the damp of the space
might exist less chauce of them being toppled within which it were confined than would
over. However, let it remain ; but it is cer- be the· case if the coop were stapled to a
tainly true that as they are made now they b0ard, when tbe dangers would be lessened,
demand the exercise of more troublesome . if. not wholly avoided.
The Enf!rance.-At one end there will be
labour than would otherwise be the case.
The Framin,q.-The top and two sides a flap door This is attached to a small
are usually of exactly the same size as each frame, the latter of which is fitted on to the
other in every respect, but the ends are meshes, and the wires with which it comes in
generally an inch or so narrower at the tops contact turned over on to it. 'fhe end of
than at the bottoms, as before remarkied the coop in which the door is to be placed is
upon. The frames forming the top and the at first in all respects the same as the opposides are of ordinary construction ; each site end, but the wires enclosed within the
having t~o stay-bars secured to _it, with space to be occupied by the frame over
knuc1~les mwards. The ends r~uue some which will hang the door must not be
touchmg upon : thus, there a.tle :five s~parate turned over, but left free, as in Fig. 186.
frames.
When the· remainder are turned over, the
It will be understood that the wid,th of shears must be brought into action by
each side will e":'ceed .the depth of tl).6" ~nd~, cutting the necessary opening ; the result
as the latter bemg w1der at the b0tt0m, tlie being as in Fig. 187.
side rods thus formed are longer t.l:lan they
There it will be noticed that portion of
would be were they quite vertical ,; theref0re ~hose wires whose ends are shown protruding
the sides will each be in width. equwl te the in. the front of Fig. 186 are severed. It
length of a side rod in the ends.
·
.m:uat be borne in mind that the area of the
Puttin.r; To,qetker.-The top an~ side,e are vaca;nt space in Fig. 187 must be rather
fl:!-ste!led t,ogether first, eith~r by: t~ng 0r · smaller than 'the area of the framing which
i bmdmg. rhe latter operatiOn COD$;J,ats. ef' ·wiftl receive the door. This is in order to
twisting a piece of thin wire sev:era;1 times give al.lowance for sufficient length on the
j around the bars of the frame whe'J:!~ ·they ·ends of the wires around. the space to be
come in contact with each other, thus e)ll~ tunned0:ver on to the frame. The frame to
bracing two bars or rods, as in Fig. 19L The :6:~ ~:ver thi~ opening is m~de ~Y bending a
binding wire must not encircle· the~e~ Jratl& JIIC'C~~ of wire, as shown m F1g. 188, and
too loosely, as in this eveRt there .wQW:'d~ be fortnmg the ends into small hooks. The
a liability of a rickety job being e@Jtstriltl-t~d~ knudkl6;C! ·of these wires should be towards
'fwo or three bindings only: wi~l 'bl§ •ne·ce~ the 'i nside of the work.
flary to keep all frames fi,rm.ty t@.g~tketf..
'!'he Deer."-The door is made by bending
Wherever one touches an.otheF, there it tn~igfit· : a wire in a similar manner to the small
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frame (Fig. 188), of a size large eno.~~gh to
hang con venicn tly over the latter. .b tg. l 8H
shows the door. When it is fully com pJetecl
it is fastened at tile top of the small frame
by having the hooks, which a.re shown, properly SCJ uee:1.ed clown.
1Joo1· S7tJ'I'ort.- 'l'l.Je door can/ be kept
open by numerous m<::thods, one being that
shown in l<'ig. 18!1. 'l'hi-; i:; but the simplo
device of a short chain, with n, hook attached
to one end. The chain can be pcnna.ncntly
fastened tO either tJtC floor 01' t.Jw enu }II'Oper
of the coop, the !took hciog at t he loose enil
-whichever may be the conrsc adopted. If
thonght nece:;sary, t he door, when down,
could be safely securcu with a. Jladlock, or
for ordinat·y purposes a wire bu tton would
answer.
Pea. Guards. -The articles whi t h aro
made to protect those delicacies - peaswhich are usually associated wi th other
delicacies in the shape of lamb nncl young
ducks., are called Ilea guards. In Fig. l!J2 ono
(or what some wonhl term a lJOrtion of on<:) is
shown. As most people mn.y be aware, they
are driven into the gronnu end to eml, to
cover that part.icular portion in which a rc the
peas or their seetls, thereby being a preventative a.gainst the natural onslaughts of
birds and other kinds of life. It is nee<lless in such case::.. for the hideous scarecrow
to despoil the view of human ken, wh en
their eyes travel in that direction, uncler tho
plea, nseless or otherwise, of frightening the
timid but mischievous "dickies." The end ~
of the combined lengths are then enclosed
with end frames (Fig. 19:3).
'l'he original appearance of each guard is
shown in Vi g. 1!J4. '1'hese frames contain
two end rods, each projecting on either ::;icle
to a distance of a few ir.ches from the mn in
portion of the work ; and two side rods
turned over on to t.he latter. The pieces of
work secured to the~e frames are usually of
the mesh represcuted in my diagrams, of
which I speak more fully at the beginning
of my papers on " Wire-'\Vork " ; but it m nst
be obvious that there is no eompulsion
enacted as regards the particular pattern
of the mesh used. as it may with equal efficiency be of the diamond cla::;~.
Stay- Wi1·es.-'l'he next operation is the
fixing of stay-wir~s, which tend to strengthen
a job, across a guard, as in Fig. 104, turning
tliem over on to the frame, and tying them
at their junctions in addition to at short
intervals on the under wires. It will be
noticed that there are four wires used in
relation to my last remarks, each couple of
which crosses each other, and have their
ends either in direct contact with the end
bars of the frame or wit.h the opposite pair
of stay-bars. They are then bent around a
cylindri€al surface.
The Encls. - One end of a pea guard is
represented in Fig. Hl3. It is simply a rod
bent half-circular in shape, fastened to a.
straight one, the lat.ter of which extends at
each side beyond the cods of the former,
with a piece of work turned oYer on to
them. When they arc joined to the main
part of the guard, on e projection is pas::>ed
through the guard at one corner from the
inside, and the ot.her end through the opposite corner, when they a.re then bent round
towards the front of the end, and 1ina1Jy
squeezed flat up against it, the straight rod
thus being in reality doubled upon itself,
and all superfluous m:\terial clipped off.
For further security they are tied here ancl
there round the bent portion to the guard
frame.
. It is not such a· difficult task as it ma.y nt
first sight appear to fasten an end to the
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even more ends to such a number, or may be couples of hurdles which meet at those
points when placed in a row consecutively.
less.
Pea Hurdles.-Pea hurdles, as perhaps The side rods of these articles might be
all are aware, are used as guides and sup- carried in length to an extent of several
ports for the plants when they show above inches beyond the bottom bar of each ; but

porti0ns of a guard, and no illustrar.ions nor fnrthcr written uetails will be in
any way helpful.
'l'he projections at the ends of the rods on
the m~~in frame are, as lately told1 for the
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Fig. 185. - Hen-and-Chickens' Coop. Fig . 186. -Door End with some Wires left tree. Fig. 187.-Door with aforesaid Wires cut free for admission of
F-r ame, shown in Fig. 188. Fig. 188.-Frame for Door. Fig. 189.- Door. Fig. 190.-Compa.nion Board for Coop. Fig. 191.- Coop Hinge. Fig. 192.:Pea Guard. Fig. 193.- Pea Gu ard End. Fig. 194. -0rlginal appearance of Pea Guard. Fig. 195.- Pea Hurdle. Fig. 196.-Plan of Bottom Wire m
F~g. 193 when turned round upon Guard, when fitted as in Fig. 192, s upertl.uous Material to be clipped off, allowing but sWJlclent to hold fast .
F1gs. 197, 198.- Plan and Elevation of Shorter Rod Ends, Fig. 195, which a.re drawn to smaller scale tb8.1! other Diagrams, except Figs. 197, 198, an<l
199. Fi6. 199.- Diagram showing Mod:e of turning End of Vertical Rod over Horizontal Rod.

}Jlll'PO!'e of enahling the guard to be fixed to
the ea1:th .. It must be ar?parent that w~en
tltt:l :~rtiCle 1s bent these pomts are protrudmg
do.wn.wards.
I t m tl';ual to snpp1y two ·ends with every
dozen of the individual g uards, but, of
cou•·;3e, personal requirements may demand

One is shown in Fig. 195. It is
• usual, ~believe, ~o drive stakes deeply into
the ground, at d1stances apart equal to the
separate lengths of the hurdles, atlowing a
sufficiently long portion of each to protrude
to nearly the height of a hurdle, and to
attach to them the ends of the various

1 ground.

'
I
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so secure and firm a hold is not to be oJ>tained by these means as by driving stak~
into t he soil at various points, as is customarily done. Again, if merely the e~tended
side rods are adopted, each hurdle wlll have
to be bound to the next one at t he end which
touches it, thereby necessitating equally as

•
•

'
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il1AKING TEE

B EsT

OF A

BAD !-lousE.

This window i:-; abo11t li ft. broad uy :~.~ ft.
, hip;h. 'rite leaded lights, witll iie:-. l;at·:·,
1 etc., all reacly for fixit1g, co::;t lilt~, if I n ...
member rightly, about 4fl:->. I fixccl tltctn
myself. I h)ok the p recaution to dr:tw a
full-:;ized cartoon of the lead Ii nc:-s of lhv
central anll of olle of the ~idc light:;, for lhe
guidance of the ·workman. J\ l::.o .f drew out .
to full size on tracing paper the iPitial:> ancl
one of cal'h of the La<lges (the wyvc•nt tmtl
the columlnne) for the use or the glasspainter. li'or the tinted portion I sckcted
patterns of the glas:::, numhcre1 l tltcm, :tllll
, indicated a.l l :melt pa.nes <\,.; were to be of
, those tints by cOlTt·:;poncling nnm bor~-; on
the (;; 11' lOOl l.
All
JHIS!'5 i1Jili ty of tni:->1<l.kc:-; i 11 <;olom wa~.;
1"11 u:- g un nlud ug-ai m ;t.
'l'ltc suhduetl <Hill
ltarmo:t ions dl'uct ul'
tltis window lw~. l
think, been vmi:;uc.l
Ly all .i ud g\~~ i11
matters or taste wliO
ha.ve seen it. The
only po:-.itivc colom
contained i-n it- if
that ca.n so be callctl
-is the gold ground
of the plat1ucs, etc.
There are no strong·
l'CUS Ol' g reens, and
no blue whatever.
:J'Itc Window Cornice. - 1'he opening
to this window wa:;
bare and ugly, there
heing ~10 wootl work
rtmud 1t. 1\lo::;t persons would, .l suppo:sc, hn,ve masked
it by <1 large Ctll'tn.ir\
pole nn<l hea.vy curtains ; but this wonld
uot have n.~reed
with
•
my scheme of clceoration. 'l'h e il.lustrat.ion (Fig-. Ul) giveJ>
a fair idea. of th('
plan adopted. 'l'ltc:
carved pi liar:; which
fiauk it. are tltc fot)L·
posts of thn.t :-alilt'
Fig. '19. -Window of Dining-Room.
de mol i::;hcd four- po-;t:
·
bedstead of the old schllol of wh!clt
mention has already been made 011 ncorc
...
than one occasion. 'l'h ey have clustered
sha.fts, ~ud are beautifully can·cd iH
dark mahogany, in the style of a ltnntlred
years ~ince. The complete l>nd::;tead cost
:UAKIXH 'f UE DES'.r OF •'- BAD
me, at an auction sale, 20::;. 'l'hc:$e pi lla.rl-1
JIOUSE.
were indeed so good in tltci r way t.hn.t [
Fig.
21.
Section
Fig. 20.-- Sect ion was glafl to bring them into n., position when~
BY MARK MALLETT.
of Cornice showof Cornice showt hey would Le 1nore seen tha.n iu n beding Dog-Tooth
ing Shiel d.
THE DlNTNG - ROOM : THE WINDOW-THE W IN- Ornament.
room. '!'he comice it;-;elf is of ebo 11i ~c( l
.oow COilNWE-TH~J CORNICE ROUND CEILING
pine; the shield;; wltic:h ckcomtu it arc 0111 - )>''I N'l'l N(l AN 0 PA PI.:UING-CONCLUSION.
nately, enable me to show the pleasing effect blazoi1etl in their proper 1ttH't'l.lt1ir tincttu·<.>:-: .
'1'/u~ JJ·inin;f]-Roorn : 'l'he Window.- This of colour produced.
1'/i.e Ceitinrt CorJtit·f'.- 'l'ltc 11ppcr Jltll"tit l~t
room l1a<l lmt a single window but it
As regards the t wo outside lights, their of this window comi~.:e i ~ of the :-;anw tli Oi tld was of :-;uch a. size as to admit abundance upper two-thirds were of plain white glass, ing as that nsetl O\'Cl' the door in the ktll ;
~>f ligl. t.
r~ had orig-inally been divided except the two plaques bearing heraldic in the present ca;;c it il:i coutiuue\l as n, reilJld.o tlt1·c;c . ltght:i hy handsomely wrought badges near tbe top. These plagncs were ing comice ronnd the entire roout. l t j,.:.
stcme lnulliOH~, but these had disappeared of white cathedral, the charges on them ~eet~ in _sel.!t~vn in b'.igs. 20 and :ll. I t.s j'''o:wd sq uar<.: w~1odcn upright.'3, 2 in. wide: drawn in brown matting colour, and the Jectton 1s 2 111., and 1ts dcpt h mn.y be :;ltg 1tly
hn.d trLkCll tl:el t' r•laces. They were in the background, or " field," washed in with gold- more. It has au effe<'ti w llllllmv i H iL;.:
• i~ht, sitnationx, !-IO I di<l not remove them stain.
middle. Bv the hundred f,'t'i run it. r.osl
a.-; [ ha.d tJ1oxe in tlte study but used
I? the central light, as is indicated, t.ltc I me, 1 think: alrou t ::z:~s. Citl. Of C<'lll'SC', r had
tltcJn on the c;<;lltn:s of t he handsome mul- P.lam !'bite glass is nrmnged in combina- . t.o cbc~ni;:;e and poli::~h it .mr;-;ul f. 11 :-l\.ing
lion:-~ whi eh a.p]Jear in the illustmtion (Fig. tton w1th low-toned coloured glass of the ! fued 1t ronnel t.ltc room, J. al'taehctl t.o 1t a
I H). 'J'Itc l(;aded Iights were of much the same kind and tints as below; and instead ! ~e rie::; of :-;uiclt1:-, a:; in the section, Fi~. ~~ >.
~rune character as tlwse ·i.n the !-ltndy, and by of t~e plaqu~s .a~ top I introdncccl. panes j They were of th~ fo;nme size .a:; thc,. :;uta.llcr
no l~tc~am; worth prcserv t ng. I proposed to beanng my 1mttals, brought ont m tltc ones on the wntdow corn we {L•tg. 1!l).
}Jut. m new ones, aml, a.<; I wa!-1 not now com- same manner with golU-:-;tain.
namely, fl} iu. high. They \\ ere t'rtL froH\

lUuch labour as would be entailed by fastening them to stakes.
.
.
Ilte Jf.·.<k-A small mesh IS not reqmred
tor ,;uch articles as are receiving attention ;
therefore it is needless t o use more material
than is essential to obtaining the necessary
'>trengtb. ..:-\.s this is the case, crimped or
corrugated wire may or may not be used,
altbou,,h it is far preferable, on many accounts: to use perfectly straight stu~, and
tie it at its various junctions, as m the
manner shown in my introductory remarks
in my first paper on Wire-work (Vol. III.,
?'/o. 105, page 8).
· ·
For the frame five rods will be required.
It is preferable to
have the shorter (i.e.,
the end and middle)
ones with forged or
flattened ends. This
can be understood
from Figs. 197 and
198. The longer rods
are severed at points
flush with the outsides of the ends of
the work when completed, over which
ends are squeezed
the flattened parts
of the end rods,
while the ends of
the middle rods are
also turned over
them in a similar
manner, in contrast
to the method shown
in Fig. 199 in relation to hen-andchickens' coops.
The wires in 'this
instance will be
turned over on to
the frame in precisely the same WHY
as they are in any
and every other case.
With this I must
bring my instructions on Wire-work
to a close. I am
obliged to leave
much unsaid that
might be said, but I
have no more space
at my command, and I am t herefore reluctantly compelled to take lea-ve of my
rcadet·s at this point.

pelled to economise every ra.y of daylight,
I indu.Igecl in more ornamentnl glass tltan in
the former room.
This window looked directly into the
village street, and it was desirable that the
glass in its lower portion should form a
screen. In designing my lights, therefore,
I arranged that the lower third should be
entirely in coloured cathedral glass, but of a
very low and quiet tone-tlle prevailing
tint being green, varied with faint reds and
yellows. No glaring colour was admitted.
The illustration in which I eau convey t.he
arrangement of the lead lines, and merely
hint at variations in tone, does not, unfortn-

I
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AN ANTIQUE DUTCH CHAIR.

[Work-February 27, 1892.

·------------------------------------------------------------------------------------------------------------~

in. pin e lHXtrd, and emulazoned with
JH'Opcr h eraldic t.inctmcs~ their sides being
c honi:-;e~.l liku the moulding on which
t.lwy li~. At the comcrs of the room the
U l opCI' ptH'tiOOS Of the shields touch ; at
o: her places t.hcre is a space of about 2 ft.
b dween each two shields, and in the centre
of this S}H\Cll i.'$ a square dog-tooth ornn.ment,
cut fro m ~ in. pin ~ and gilded. How thi:;
i:; arra.nge~.l i::; seen in section in Fig. 21.
'l'hus the shields and omaments alternate.
Being som.ething of the ~enealogist and
h erald, I charged these shtelds with t.he
arm s of n.s many different families as I have
r easons for supposing to be connected with
my own, by blood or marriage. 'l'hcy thus
form a sort of fttmily history in brief, as
well ns t encting to brighten up my walls
wit.h their gilding and brilliant colours.
Pa-intin.? and J>a;>e1·ing.- The skirtin..,.
b():-trd::, the door fram es and architraves, and
t he do or~ themselves, their pan els only excepted, I p::tiutcd of a d ead black ; the
Jl;m els I colonrcd of a d eep Pompeian red.
l\1 nch the same sy:Stcm of colouring was also
adopted thron ~ho ut the hall and study. I
am much of Mr. ltuskin's opinion as to the
s uperior artistic effect of self-colours over
graining, if arranged with judgment. Cert ainly for the anutenr they are much to be
preferred. Atwone of or<finary intelligence
c.m soon pick· up t he knack of laying on
s~.M-co l onr.s properly, whereas graining dem a nds Ycry consiclern blc skill. There is no
graining in my house. The papers used
ou my dining-room walls were such as
showed only dltl'c rcnt shades of brown.
At thi$ point I m~ty fairly bring my remark:; ou thi:; subject to a close, ha dug
hrou~ht nndcr the re:lder':S notice the most
pron1inent of the various steps I took in
"mabug t h e Lest of a bad house,'' or, in
other words, what I did to convert bald,
h:ue- looking, and unpromising premises
into a place which at len.st had the merit of
satisfyin g the eye, c,·en of a hypercritical
o b:'el'Yer, in gcucral arrangement, form,
and colour.

ll\' ('l l.\lU.E:5 KEL$EY.

h

(

Tr:CIIll ' Cl rt)X - Tr! F. Src r.pn· n E Cornucnrr A cl'
·- ll ··n:o;ITJO~ lW SC\'l.l'1't: Rr.-,\·onKS MUST
J)J. 0 J: l(;t:\.\ L - llow 'l't) s~:Ctil: E C OPYIIlGHT]) :: F t :o.tTto:o~ o~· l' ' ' l:t.r<' ·' TW:\-Do nA nox o~·
<'•wn:tO H1'- At·rw::-: 1-'0lt 01'~·~:::-~c&s- CoN-

Intro:luctinn.. -·Tlti~

pn,per is written M a
seqt~ t· l t:o the. artir.les on the Registration of
Des 1_g11 ~, wh JCh hn vc recently appea.red in
vYoHK. It was noted in those articles that
senlptnrc wn.s expre~sly excluded from the
oprrat ion or th e Act which governs the
reg-ist.rn,tion of d esig ns; and as in some cases
· -!:mdt, f'or in~tnn ce, as s mall statuettes-it
:is <l i fli cn l t., "·hen protect.ion is required, to
d c.cide .\\' h ich i:; tbe better comse to pursue,
tbt;-; bn<:f ~t:ttrmcnt of thP. law as to sculpture <:opyright hn.s been written.
1'/tl' Sndpl.m·r C''P!f?'iylt.t A ct..-Copyright in scu l pturc is governed and regulated
hy t.he provisions of the Act of Parliament
kno,Yn a-; the r,-t (: eo. IIL, ca.p. 5G.
'l'ltis Act w:ts passed in A.D. 18 14, taking
t he pi:H'c of nu older Act (:3R Geo. III., cap.
';'1) passed in A n. 1i !)3, which was found
fau lty i n practit·c and r equired amendm en t.
.
'l'hi ~ exi~ting Act, th en, mu~t be exa,mined
for infonnntit)IJ nml guida.n ce.
lJqtim:tion of Sculptm·e.- The first point

to determine is the d efinition, for copyright
purposes, of the t erm "sculpture."
'I' he term, as generally used, means statues
and the like, carved in marble or stone.
Cast statues in bronze aud similar m etals,
carvings or castings in alto- and basso-relievoi
are also included. The Act covers al
these, and also takes in other things which
are not now usually considered as being
sculpture.
The term "sculpture,'' for the purposes of
this Act, includes : Sculptures, models, copies, or casts of the
human figure, whether treated singly or in
groups, whether nude or dra.ped, combined
with animals or otherwise. Also portions of
the human figure, including busts.
Also sculptures, models, copies, or casts
of animals, or portions of animals, whether
treated singly or in groups, in combination
with the human figure or otherwise.
Also any carvings or castings, or models
in alto· or basso-relievo-i.e., high or low
relief-and any other subject, being matter
of invention in sculpture.
Also casts taken from Nature-such as
casts of the human figure, or animals, or
portions of either of them, and casts t~en
from any other natural object.
--·
This definition is wide enough to cover
works in marble, stone, plaster, metal, wood,
i very, ·bone, pottery, terra-cotta, earthenware, clay, wax, or any other material in
which such works can be, or usually are,
executed.
Wo?·!cs must be 01·igi1~a.l.-It should be
noted that these works, to be entitled to
protection, must be " new or original,''
meaning, evidently, thereby the original
emanations of the brain and art of the
sculptor, and not mere copies taken from
previously existing works.
.
In my fir:St paper on the Registration
of Designs (Vol. III., p. 564), I dealt with
the same terms, which appear also in that
Act, and those remarks may usefully be
referred to, as further illustrative of this
point.
,
llow to secu1·e the Copyrigltt.-The process of securing the copyright in any such
work is a very simple one. No registration or payment of fees, as is the case in
d esigns, is required; the sculptor is only
required to put upon all and every such
sculpture, model, cast, etc., issued by him,
his name or names, and the date of publica·
tion.
Defim:tion of Publicatio~n. - ''Date of
publication " would apl?ear to be the date on
which such sculpture Is issued, sold, or exhibited in public. It does not necessarily
mean the date of completion of the work,
for it may remain in the private studio of
the -sculptor for a considerable time before it
is exhibtted to the public. This same term
has been dealt with in the papers relating to
d esigns, previously mentioned ; and in the
case of designs the tet·m " publication " has
been held to include such an act as showing
it to persons for the purpose of securing
orders. Probably a similar meaning wou!Cl
be held to apply to the term :l.S used in
reference to sculpture.
JJuration. of Uopy?"ight.-.The copyright so
acquired lasts for a period of fourteen years
from the date of publication ; during that
period the sole right and pro~erty in such a
work is vested in the propnetor. He can
sell, or assign, this ·right to any other person
at his pleasure.
If the original sculptor is still living at the
expiration of the first term of fourteen years,
a further term of copyright for another
fourteen years is vested in him. If he is
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dead at the expiration of the fir!>t term,
the private copyright ceases, and it becomes
public property.
.Actions /01' Offences.-The Act also says
that any action for any offence against this
Act must be brought within the period of
six months next after the discovery of such
offence, .and not afterwards.
Gonclusion.-..13uch, in brief, are the provisions of the law regulating copyrizht in
sculpture ; and this information will be
interesting and valuable to those readers of
WORK who practise the arts of carving,
modelling, and plaster-cast making, a.s showing them how to secure copyright in their
works.
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AN ANTIQUE DUTCH CHAIR.
BY :REX MAGNUS.

IN the tumble-down hut at Zaandam, in
Holland, which is shown to tourists as the
resting-place of Peter the Great, while resident in that town for the purpose of learning the "schipmaaker's geschaft," there is
no furniture to be seen other than a table
and two or three old chairs. These latter
are of little artistic merit, but are eminently
quaint, and, in the opinion of the writer1 are
very suggestive to the amateur cabmetmaker, offerin~ great scope for amplification
or ornamentat10n. Fig. 1 shows the general

I
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Fig. .3.

•

Fig. 1.
Fig. 1. -Dutch Chair of

SiXteenth Century.
Fig. 2.-Plan. Fig. 3.
-Side Elevation. .

,Fig. 2,

'
'

construction of such chairs, but as it is · '
drawn from inemory, is probably inexact as
to the turnings of the legs, which look like
anachronisms. Still, there is nothing to
prevent the would-be maker from selecting
his own particular form of leg-P.robabl~ th~
plainer and severer, the more "m keepmg
•
the result would be. Oak, of course, would
be the wood to use if one had the choice,
but beech or elm would look· equally well
when sta.ined up and l?olished. . In the
originals the seats are stmply tna.ngular
boards, Without the least attempt to "shape,"
as in moderu wooden seats. But a very
handsome article of furniture might . be made by padding the ~e~t and upholstermg
ip. leather.
In the orlgl.Dals the workm~n
ship also is a.s crude a.s the accomp!inymg
drawings, which I hope will. be sufficient ?f
a guide to anyone attemptmg to make 1t.
Instead of adhering slavishly to conven- _
tional models, amateurs sho';lld stu.dy t~e
Swedisb, Norwegian, or Damsh destgns m
common us~ for taoles, chairs, stools, etc.,
•

•

.
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AN

EASILY-MADE CHEST OF DRAWERS.

aU of which will be found well worthy of
attention. It is surprising that our technical
jollt'nals provide us with so few such, as
they aTe, for the most pa.rt, ea.sy of construetion, while admitting of any amount
~f :Qrnamentatioo.

AN EASILY-MADE CHEST OF
DRAWERS.
BY DAVID DENNING.
UT1UTY-0RIGI~ATION

OF NAME-SIZE-MATERIAL - ENDS - TOP BEARERS - B OTTO:UDRAWER BEARERS RUNNERS - GUIDE DRAWER SIDES-FJlONTS-BACKS-BOTTOllSM ouLDINGS.

•

As a receptacle for stowing away not only
dothes but sundry articles of all kinds, it
may be questioned whether any piece of furciture is so generally popular and conveni-ent a.s what is known as a "chest'' of
.dra wers. Even in the wardrobe- which,
when of large size, to a certain extent super.sedes this useful piece of furniture-a con":Siderable portion is generally devoted to
what may be called an enclosed chest of
-drawers.
As an explanation of a combination of
<lrawers being termed a chest, it may be
.interesting to note that, as is no doubt well
known to the majority of readers, what is
:generally understood as a chest-i.e., a box
- has only a lid to close the top. Chests, of
·which many old specimens are still extant,
.at one time formed the storing accommo·<lation for clothes, etc. These old specimens
.generally stand on legs. Well, by degrees it
·became customary to put a drawer, or
·drawers, under the box bottom-the con·venience of a drawer, especially when shaldow, being, no doubt, readily recognised. The
.uext development Wa.\1 to have two tiers
o0r rows of drawers, with what was, to all
jnten.ts, the old· fashioned chest with lid aboYe
them. By degrees the chest contained no·thing but drawers-the lid was done away
with. The old title of a chest of drawet·s has
.stuck to the modern article, however, and
,probably at the J?l'esent time there is no
.one in Great Bntain or the sister island
who is unfamiliar with it.
Instead of being a chest, the outer partthat iu which the drawers are enclosed-:is rather a cupboard without doors, and with
,rails on which the drawers fit ; and if the
.young or inexperienced maker will bear this
1n mind, I thiuk some of his difficulties in
~l evising elaborations of a simple chest of
·drawers will be lessened. It is, however, not
Jll Y intention now to explain the construc.tion of anything but a simple chest of
.drawers, and tliat, too, in the simplest
man0;er, so that anyone almost may t1ndet:.tuke .1t, .even though he has little or no skill
in drawer work.
However simple in theory and easy to the
.expert, every novice who has tried it knows
that a considerable amount of care and
.n.ccu ra~e. workmansh~p at·e wanted. The
.doveta1hn€: bothers h1m especially.
Now, I m tend to show those who for a.ny
.reason, do not want to make draw~s in'the
•usual way how they may mEiike a good useful chest, wi~hout m~re than a very ~mall
11\mount of skill and w1th few tools, by a very
~aw method.
The size I must leave to the convenience
()f the .maker, but it may be sa.id that a.
"four foot" if! usually regarded as the «tMl~ard, and.the arrangement shown in Fig. 1
1s the ordmary one:
. It may b.e aaaumed that pine, or American

white-wood, which is now obtainable occasionally at about the same price, will be the
material, and the only thing which it maJ
be necessary to ment10n is that, if pine be
chosen, it should be free from kn0te. The
other seldom has any.
It stand$ to teason that the first thing the
maker has to do is to decide on the size of
the chest, and general arrangement of the
drawers. He will then be able to joint up,
if necessary, to get 'the requisite width of
plank for the top and ends. The thickness
of stuff for these parts, it may be assumed,
will be 1 in. Less might be managed with,
but then it would be almost impossible to
dispense with lining up, and this would entail not only more labour, but would require
greater skill.
In actual construction the first proceeding
will be to connect the t wo end pieces. This
may be done by nailing the top and bottom
direct to them ; but if such rough-and-ready
joinery will do for any reader, I may as well
say that he surely can hardly require directions. It will be better to take a little more
trouble and do the thing properly by connecting the ends with bearers, at any rate at
the top. The top, or cover, will then be
fastened to. them. The bottom ends may be
treated in the same way, but very little
more skill will be required to fit in.a solid
bottom.
For the top bearers two pieces at least
should be used : one at the back, and the
other in front. A good d eal depends on the
width of these pieces, as well as on the
width of the chest, whether one more, in the
centre, will not be advisable. They should
not be less than 3 in. wide, while if they are a
good deal more it will not do any harm ; for
their J>Urpose is to rigidly connect the ends,
as well as form a vehicle to which the top is
fixed. In thickness they'should not be less
than 1 in. stuff.
The ordinary way of fixing these would be
to lap dovetail them in, but it will be sufficient
to sink them into the ends. 'fo manage this,
mark their thickness on the inner side of
the ends, mea.surino- from the top edge.
Then cut away, say, half, or a little more, of
the thickness of the ends down to this
gauged line for a sufficient space to allow
the ends of the bearers to lie ·within them,
with the upper surfaces of the bearers and
the top edges of t.he ends exactly fiush.
·
The front edge of the front bearer must
also be fiush with tlie front edges of the
ends. That this may be managed without
the unsightliness which would be caused by
ths bearer showing through into th.e ends,
cut a short distance back on the ends of the
bearer, making them narrower where they
fit into the spaces cut for them, as represented. in Fig. 2. The back bearer may as
well be s.et entirelY. about ~ in. within the
ends-..,i.e., these wlll project that distance
beyond its hinder edge, thus affording sup}?Orts for the top ends of the backing to be
fixed on afterwards.
The bottom may. be made in the same
way1 but it will be almost better to make it
soha.. A little more material will be reguired in this case, but then there will not
oe. the labour of fixing runners for the
bottom drawers. To fasten the solid bottom
in, it is only necessary to cut two or three
·tenons on it, as in Fig. 3, and corresponding
soe~ets as at top for them.
Naturally, thts form of construction <;loes
not bind the ends so securely as dovetails
would, but ihen th& requisite degree of
&tvength can he got easily by the use of glue
81Dd.na.ils. The former, of course, does not
h~ld well on end grains, but still, if properly
The Work Magazine
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used, it has some power. The nails - nothing
is better for th e purpose than the ordinary
French or wire uailli-should be of a ~ood
length- say, 2 in. or 2} in.-and be drmm
in slanting in opposite directions.
Before the pa rts rf• ferred to can Le fixed
finally, it wil, however, be n cces~ary t u
arrange and fasten the pieces on which the
drawers run. 'fhese piece:: ~.re th e boarcrs
between the dt·awers, and by which they are
supported in front, and the runners extending from back to front for the edge~ of tho
drawer sides to slide against . The bottom
drawer, of course, requires ncitl1 cr lJeare1·
nor runners below it, a.s the solid bottom
serves for both.
The other beareril should he the samu
thickness as ah·eudy mentioned, a1Hl it '"ill
be noted that they are required in front
only. They mnst be cut back like tlw top
front bearer, and sunk into morti:-;t•,;, or
holes, prepared for them in the entls. A nail
into each, driven in slantingly fro111 tile uack
ed$e, should hold them sccme enough ; for,
bemg tenoned iu, they will su pport any
weight the drawers will hold. If, howen·r,
the mortises are too large, anq the t enons
obviously fit too loosely, these mny ue fastened tightly in by what is called " foxing"
them. To do this, slightly split the ends of
the bearers, and insert a small wedge or two
pat't 'vay. As the tenon is forced home the
wedge will be driven further into the split,
and consequently force the inner edge;:; o£
the tenon wider apru-t, and cause a tight fi t.
'l'he runners now demand attention. 'l'hey
should be of exactly the same substance 3.$ the
bearers, so that both on the upper a nd llliUC l'
surfaces they may be tlush. It will also be
necessary to see that they are fitted square
across ; for if all, ot· any of them, incline
upwards or downwards, the drawors th emselves-however well-made they may bewill be sure to fit badly. The width of the
runners may be anything, bnt in thi:-; ca~e it
will not be necessary for them to he more
than an inch, while nanower~any thing not
less than the thickness of the drawer ~ide
might suffice. 'l'here is, lwwcver, no object
in having them as uarrow as they might be.
Now, to glue them ou to· the ends may seem
to the novice an easy way of fastening them,
and, so far as the actu~l fi:-.ing is concemed,
it might be satisfactory enough ; lJttt the
result probably would be t o cn.nse the end:;
to spltt by interfering with the natural
play of the wood. 'l'o go into the reasons
for this would require to0 much space, and it
must suffice to say that the ends must on no
account be bound, as they would be were
the runners to be glued along .their ent.ire
length. It will be better to du;pen~e wtth
glue entirely for them ; but if any i:; considered necessary, let it be just a touch at
theiL· front ends. One ot two nails dri\·en
straight through, thongh, about the same
place, will be suli1cient, unle::.s the drawers
haYe to contain an unusual weight, and,
in any ca.-;e, screws will probably suffice.
'l'he hinder end of the nmncrs should be
fastened by one nail, d riven in part way
only, on the slant from hehind. as shown in
Fig. 4. By this mean ~ the end i~ allowed to
contract without splitting.
The upright fitttn g- lwtween the two top
drawers is so simple that it is unnece:;sarr
to explain it -in detail. T here must ho another runner behind it, anrl this nmtwr.
having to support two drawer sides, must be
wider than the others.
To prevent these drawers "wobbling"
sideways, a guide mm;t be fixed on the
runner of exactly th e thickness of the upright. It may be either glued or nailed on.
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The main portion of the carcase being
rc.uly, 1h0 t('P may be fa stened on at any
ti me. [t will be f<1stenetl on by a few •
~~-rcw.~, driven in through the top bearers,
:md ~·dlllnltl ba.rdly be lest; tluw of 1 in. stuff.
Til e <·ar,·nse will ei t.her be fastened on to a
plinth- -..,·hich is nothing more tha.n a frame
,,f, s;t~·. .J in. in depth of 1 in. stuff-or, as is
Fig 2.
oftl'n d ont"l, on turned stump::;.
The con::;trnction of the dra,vers may seem
the mo~t formidable portion of the work,
!1ut little difficulty will occur if the following
m ethod be adopted. Dovetailing will be
dis\1en,.ed with, and nails be used 1nstead.
lhc drawer sides-of thin, say } in., stuff
- sh ould b e got out first, and ~acli be accuratr.ly fitterl to the ph-tee it is ultimately to
Fig. !\,
o~cnpy. To prevent mistakes, they should
Fig. 4.
all be mm·kccl to show what part they are
intended for, as it. will be Yery accurate
workmanship if they are all of exactly the
:-ame sizE', and consequently interchangeable.
The drawer front.s of 1 in. s tuff, instead
t,f, as is usual wjth dovetailed joints, occupying the whole of each opening, must be Fig. 2.- End of Bearer. Fig. 3.-End of Batten.
shorter by the thickness of the two sides, Fig.4.-FasteningofRunners(A)toEndSection(B).
for these are to be nailed on to the ends of
t he front. 'ro nail the front on to the side, close to the lower edge, and extending
sides would be very bad joinery ; for in- from the inside of the front to the back.
.;;i ead of pulling the dra·wer out when Above each strip, leaving a sufficient space
wanted, the f ront would very likely come for the thickness of the bottom1 glue anaway. An easy way of fitting the fronts other. Between the two there will thus be
will be to place the sides in position in the a kind of groove, within which the bottom
job. thus giving the exact size to which the will be held. It may be glued to the drawer
fronts sh ould be cut.. It may be well to front, t.hough it will be preferable to have a
note that at this stage no attempt should be similar groove there, too, but on no account
made to give the drawers an easy fit. On use glue in the groove or anywhere else.
the contrary, all the parts should fit very The drawer back fits above the bottom,
tightly, as the completed drawer can be which should be left projecting tin. or so.
$Ubsequently sufficiently eased with glass- If necessary a brad, or, far better, a screw,
pape!·, or even, if necessary, by l1aving a may be. driven into the back through the
::;havtng or two removed by the plane. If bottom, though, if this is glued in front,
made ea~y fitting n.t first, they will probably there will be great risk of its splitting as it
be too loose afterward:>.
contracts.
The drawer backs
will be 0f the same
length ac; the front:,:,
but it is usual for
them to Le narrower,
not onlv to allow of
t he bottoms being
under th<:m, but to
he a little lower nt
t he top tlw n the
~id es nre. .L ike the
front, the sides will
be nailed on to them.
J~e fore fixing these
part!> to~et her, the
drawer bottom fittings should be attended to. The bottrm~ ~ might be nailed
rm, lm t n. far better
wny will be to devote
<l. ·1 itt le more time,
nncl proceed in a
more workmanlike
manner. 'l'hose who
have a plough plane
may prefer to make
the us ual slips for
fi tt iug the hottom
i 11 t(l : bn t for the
l,encfit of others anotll t·r fi.ITang-C III CI'It,
·whi1· h a nswe-r:-; ex- ·
ad ly t hr M\.m tl purpo~~. is g i\·e11 as fol--- --0
-·--lows : (line a. f.:quarc
•
•
:;trip of wood - say
{ i 11. sq nnrc-on tit e
iuucr face of each
Fig. I.-Easily-made Chest of Drawer!! : Perspective
0

0

0

-
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It will be noticed that the end grain of the
sides shows in front. If this is objected to, as
it probably will be, it is only necessary to
fasten on a simple moulding, mitred at the
corners, and carried round the dra\ver front.
This gives a handsome appearanee to the
whole, and the unusual construction of the
drawers can only be detected by an examination of the sides when they are pulled,
out.
Such matters as locks, handles, ~d method
of finishing the work, either by staining>
p ainting, or any other means, may be safe!;y·
left to the consideration of the maker. If
he follows the suggestions given., he may
rest assured that he will have a · chest of
drawers which, for appearance and solidity~
will compare very favourably with those of
ordinary construction, and not be any less.
useful.

STAG E CA.. RP E N T R Y.
BY WILLIA:i\{ CORBOULD.
ROLLERS: How TO li'IAKE, FIX, AND WORK THEMTHE FIXING OF THEUl ROPES, AND HOW THEY
SHOULD WORK, ETC. ETc.

MY intention in this paper is to explain, by
diagrams, the way in which to make three or
four different kinds of rollers or t.umblers~
A certain amount of skill is required in oneor two of the rules, which I shall explain as
simply as possible. The first will be a solid.
roller, which would do for a small cloth,.
such as 15ft. by 12ft. In choosing a piece
of ti.m ber for this purpose, let it be dry,
"straight," and clean, free from knots as_possible, and about 3t in. or 4 in. square. First
plane off the four corners (see Fig. 1), which
brings it to an "octagon," after which you
go on planing off the eight corners until yott
get a nice round surface. Rub it over with
a piece of coarse glass-p_!).J>er, and you have a
simple roller ready. You may now tack
your cloth or scene·
on to it as it is, taking care that you
tack · it perfectly
straight.
It would
be best to draw a.
line on the roller by
the aid of your charcoal line, and tack
to it : this will ensure the cloth rolling
up straight. The way
it should roll will
be explained further·
on.
Another good
plan is to saw your
ro l ler straight
through, placing the
cloth between the
t wo sections (see Fig.
2), tacking it on theface of one section.
Afterwards place the
two sections together, ..
and put two, thr~e,
or more screws m
them, t.akingcarethat
the beads of the ,
screws are level with
the roller, or they will'
soon spoil the scene ;.
countersink the wood
a bit, so that the '"'
screw - heads are a
little below the surface. Afterwards fill
them with a little
hard stoppmg o~ glue
•
and whitmg, With a.
View.
0

•
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little boiled oil.
When dry, paper off you have worked it round and "smoothly" the same way for large buildings on the
smoothly. This is a solid roller.
as you can get it, make some strips of canvas, stage, either interior or exterior, which must
We now come to rollers that are what about 2 in. wide and 6ft. long. Commence be light in structure, one man often having
I will call'' built." It is obvious that solid at one end of your roller by first well gluing to carry one on and off the stn.ge, where the
rollers, larger than the first one I have it all round for about 18 in. ;. take a strip I scene has to be shifted quickly. The first
made would be too heavy. When a roller of canvas, hold it slanting ways, and roll it I thing is to prepare the cores, the diameter
reach~s the dimen,
,
A
varying according to
sions of more than
/
',,
the size of your
3 in. or 4 in. in diatumbler or roller.
They are made of
met er, an d, Say, 15ft.
,
or 18 ft. long, it
',,,
/
e·
elm or beech.
should be
made
'
/
Fig. -4.·
~
2'/w wa.?J to p_et
hollow. There are
'
Rolle'r out. - 'Y ou
several ways of mak.Flg. 1
A }\
S I 8
must not have the
ing these. I will de1
·
piece of wood less
scribe the two simE.tg S
""\
than 1 in. thick. We
plest. Suppose we
willsupposetherollm·
to be 9in. in diameter.
are making a roller
6 in. in diameter, or
Square out a piece of
thereabouts.
First
9! in. with your comhave a piece of tirol'ig~ 5.
passes, strike a circle
ber about 5 in.
9 in. in diameter, and
square and 4ft. or 5
saw this all round :
ft.long; plane off the
this is the solid disc
four corners, bringor core. Should the
ing it to an ·" octalaths or battens you
A
4 2.
a_
are usil).g to fm(ake
gon," the same as
Fig. 1. You now saw
the skeleton o · see
tqis into pieces about
.
Fig. 6) be 1 in. square,
6 in. long. These are
strike another circle
the cores which you
on the core, 1 in.
--------·----·-····· ···-·a···--· ·-·-·--------- ...... .....
from the edge (see
build your roller on.
0
0
Fig. 7). Now divide
You have now six•
•
• ----------------· ------ ----· · ·------------- ·---- ----- •
teen slating battens;
·
the core into as many
bevel off two edges
parts as you intend
with the plane, mak·-·------------------·--·-· --· .... -------·------·-------- -·
the skeleton should
ing them somewhat
.Fig. 7..
be made-that i!'l,
· wedge - shaped (see
as many battens as ·
6
Fig. 3). When you
LE:.~ ·
you intend should
9
Fig. .
form the circle to
have finished all of
them, cut four in half,
·
carry the outer skin
whichgivesyou eight
or covering of profile.
6 ft. and eight 12 ft.
D
Now at the corlengths. Take first
·
ner of each square,
a 12 ft. length; dibore a hole either
vide this equa.Uy
with
gimlet
or
with five of your
centre - piece, large
cores (see Fig. 4),
Fig'. a.
enough to receive
taking care to have
your profile saw (see
the one at the end
._
Fig. 7). Cut out all
(A, Fig. -4) divided in
the squares. These
half, so that the next
C.
square-cut holes, as
length will rest on
..:.~ ·--=- .
you no doubt see by
the other half to butt
-· ~ '
this time, are to reor slope against the
ceive the inch square·
12 ft. length (see B).
'-· ~
battens (see dotted
"( v
/• ,
lines, Fig. 6). You
This would be a 6 ft.
length. Put a brush
will want a core·
of glue between your
~
..,_~
about every two or
cores and the battens;
·three feet, according
nail them down with
to the size of the
1~ in. nails. If you
·
.- - - o.P.
roller you are mak~·SIDE
SIDE
ing. \¥hen you have
now go on alternately altering the
,
ascertained that, aucl
lengths by placing a
made them all, you
12 ft.length alongside
Fig: .10.
~ 'E '.
commence putting
the 6 ft., and a 6 ft.
your roller together.
by the side of your
You must divide yom·
12 ft., each time you Fig, 1.-Mode of shaping Octagonal Block. Fig. 2.-Rounded Roller cut in two, with Cloth (C) battens, as explained
tacked on Part A .before replacing Part B. Fig. 3.-La.th with Edges bevelled to fit on Side of in Fig. 5, in the mak. will see that you
break the joint (see
Octagonal Block. Fig. 4.-Lath with End bev:~lled at A for overlap by next Lath, as at B,
ing of roller No. 2 ;
Fig. 5). When you
na.tled along Series of Octagonal Blocks. Fig. 6.-La.ths tacked to Blocks so as to break Joints.
and where they join~
, have got all your
Fig. &.- Skeleton View of Large Circular Roller. Fig. 7.-End, etc., formed by naillng ~aths dovetail them toto RlDg. Fig. 8. -Dlsc notched to receive Laths. Fig. 9.- Method of Ropl.Dg a. Roller. Fig.lO.
gether (bevel 011 B,
lengths together, you
will find that the
-Oleat fol' securing Rope.
Fig. 4).
Fig. 8 represents the cor~ when cut an.~
roller 'Yill be an 18 ft. one. You might reund, just allowin~ the canvas to touch the
extend_ It to 20ft. or 22ft., but it wo~ld ~ot edge of each turn. When you have got as finished. The square hole m the centre IS·
be advisable to go beyond that. Get.it now far as y0u lra-:ve glued, go on the same as for the purpose of a batten passing through
on your bench or two tables, solid. AB you before; and when you have finished, well the whole of the cores. In fitting the
have to plane off your eight corners to g~t it r.ub dowp, witp: a wet ra~, the sat;ne war, battens into the cores, use your glue brush,
as .r~mnd as possible, alwa,ys remember, when as explamed m the makmg of " Profile ' putting a fine inch and a half nail through the
naihng, to have your nails in the centre of (see Noj 140, Vel. HI.).
battens to the core (A, Fig. 6). We will no"·
your battens, or you will not beableto_pJane
New for noller No. 3. This may bo made suppose the skeleton complete, and ready
It round, let alone spoiling the plane. When to ahy llize o·r lefigtb. Columns are made in for the outer covering of profile. The profile
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honnl:: ~trl! bill on, aud bont round to the
:;kclc-ton. To do thiil, you must lay the
board fh\t on your bench, and make a chalk
linu, about 2 in. apart-that is, divide the
hoartl its whole len0'th, commencing 2 in.
from either side. A !) in. bonrd might have
four lines. Take yom tenon saw and cut
a.hont hnlf through the board, covering the
wltelu of the lines. You will see now that
you can bend the boards round easy enough.
Hnse a good straight-edge to your boards, so
rhat they m<1y butt well together. .Mark your
Jirst board where the cores are, so that you
may know welt where to nail to in the
linishing. Should the profile boards be
~tout , you must ha>e more cuts in them, or
the roller would not be round. You may
<.:over tile joins of the profile with a strip
of call\·as, well rubbed down.
Ifuw to R ope a Roller.-To the amateur
r,hi.s is a difticult thing t o do. We will
l'>uppose you were about fixin& a cloth
"18 ft. wide and 20 ft. high to tne rafters.
Forty-eight yards of rope would be required,
one double and one single block. Fig. 9, A, is
the single block; B the double block; c, c, c
are the 1·opes nttached to the roller running
through the b locks to the hands at D, which
r•n.rt we call the fall, because as you haul the
;;cene or cloth up, the ropes pass through the
·hantls and it fall:; to the ground. When the
cloth is right up, the ropes are fastened off 0n
"tt belaying-pin or cleat (see Fig. 10), fixed to
any .convenient spot opposite the cloth, nnd
dear of the head. It is usual to have them
arranged in a row, where two or more cloths
:n e hung together. The rope is attached to
the roller eit.her by a staple driven in the end
o f the roller at E E, the rope being passed
·chrough, and a nrm knot tied in the end to
'jn·event its slipping through, or the ends are
·Mdled with clout nails, about 1 in. When
·the rope is fixed, it mus t be passed round
-the front of the roller, so that the part c is
always at the back. vVe have the rope forty·~ ight yards long. First fasten atE, O.P. side :
1•n:;s the other end through the single block,
·'· taking it through the back sheaf of the
.Jouble b lock, B; then pass the end through
t he front s heaf of block B, and fasten it on
the roller, E, P. side. Put about fourteen
1 nrns round the roller at each end, pull up,
·a nd when it goes all right, having two turns
•Jn the roller when it is up, roll up and down
··,.wo or three times. To make sure, you may
1;nt the rope at F, which will keep the coiling
ont of tile ropes, allowing it to work right.
•: is the centre deadline, helping to keep the
doth straight, and free from ba~giness. B , H
.uc the two side deadlines. .tSy the term
·" de;tcllines" is meant all lines that are fixed
~ lllcl do not work.
T o the reader who may not know, I will
m;:pl<tin what a profile saw is. You purchase
t he handle, which has two screws in it to
l10lcl the saw, and insert a saw blade at
pleasure. The saws nre very narrow, after
t he s t.yle of a keyhole saw, or compass saw,
.tnd cost about :3d. each. Of course, the
hnnd le will la.s t for y ears; it costs about 2s.

SHORT LESSONS IX WOOH-"\YORJHNG
FOR Ai\L\TEURS.
UY

D.

A.

ll A X TER.

WonK INYOLvnw Cuitvi~D LINES.

H.J-rm:UTO we have considered work with

Arnight lines only, cxce~t the stuck or
a<l<lr(t d ecoration of mouldmgs.
Wo will now try to combine curved lines
with the straight ones. 'l'be simplest form
-of curved surfaces presents itself in those
.cases where the larger surfaces are flat, but

the edges are cut in various curved lines.
OUR GUIDE TO GOOD THINGS.
:Many examples can be seen in legs of forms
and stools, wrought barge-boards, finials • • • Patrnteu, manufacturer&, t~nd deakrs gemrally are r eqwsted to send. )"l'rOsptctuus, &a~, etc., o/thei.r ~U
ornaments for staircases, pierced and shaped
ties in too~. machiMry, and '11m"k$hop appli4nets to tM
balusters, canopy boards, the shaped legs of
Ed.iUrr- of WORK for not~ in "Our Guilk to Good.
console tables, etc.
Thing&." It i8 dul.rablt that speci?Mn~ ahouZd bt aent
for exantin.c~ion. and testing in aU cau.s wMn this can bt
However these are cut when large numbers
dcne without inconvenience. Specimens thua -reaived
are required, the amateur will cut those he
will bt returned at IM tarliut opportunity. It muat be
understood that werythi719 whicl~~ i8 noticed, il not!ud
wants with either the bow saw or a compass
on iU merits only, and tllat, as it i8 in tM power of any·
saw. Now, the use of the bow saw depends
one who . has a 1~[td articU /or Bale to obtain mention
on one very simple condition, which, howof i t in this ckpartmrnt of WOBK 'WUhout charge, tM
notices given partake in no way of tM nature of cutvsr.
ever, is not easy to obey. The saw should
tiscments.
.
be held so that its blade is at right angles to
the board being cut. It is difficult to explain
115.-'MANUAL !KsTRUCTION IN WooD.
how this can be done, but consideration will
work before me purports to be ''A First
prove that it is, and must be, the eondition THE
Year's Course of ~!anual Instruction in Wood,"
of accurate sawing. It may be needful to arranged for the use of teachers and pupils of
use the saw somewhat higher than is usual elementary schools, by Joseph H . Judd, :M:ember
in wood fixed in the bench-screw, but some of the Institution of Mechanical Engineers
little practice will soon show the way, if the (M:.Inst.M.E.), and H ead Master of the Brighton
practice is corn bined with an effort to do the Technical and Manual Instruction SchooL It is
best~ and a knowledge of the conditions to illustrated with numerous engravings of tools
be observed. Sometimes it is difficult to see and technical procedure in wood-working, and
the line~.,. because the saw is in the line of contains· a useful appendix in the form of " Lecvision. 111 that case, shift the position of ture Notes on Soft oods in Common Use." ·
A glance through this pamphlet, which, I
the wood. The cleaning-off of these curved
edges will be done with a spokeshave, which . think, would have been better and more comfortable to handle had it been produced in ordinary
should be kept sharp, and used with a con- book
form and not in the sha.p e of a small, oblong
stant reference to the most favourable way drawing-book, is certainly all that its author
of the grain. Whenever any roughness or claims for it, and may be regarded as carrying
tearing results from the use of the spoke- out the .principle embodied in it, and its general
shave, reverse the action, and better work aim and scope-D.ftmely, that of a first year's
may be expected. For large curves, a com- course in wood-working-in a most satisfactory
pa.ss-plane may be procured, but amateurs and efficient manner, and is none too much fo1·
will not generally need it. Other curved any conscientious and intelligent student to acwork likely to be re~uired by an amateur complish in the first twelve months of his traininclude shaped mouldmgs for the ornament-. . ing, provided that he haa the will and time to
ing of cabinets.
In such cases it will obtain sufficient practice in ear.h lesson before he
be best to cut out the outline as above, proceeds to that which immediately succeeds it.
exerciseR, · so called, are t\"l{enty:.four 'in
making the joints either in a vertical or a The
number, and the first deals with the Use of the twohorizontal plane, as may be required, and, foot rule for drawing and mar.lcing. off material.
by the aid of a template, cut to the profile The exerci!!es, it should be· ~aid, are mostly in
of the moulding; carve it with chisels and three partR-namely, (1) Iit;roduction ;· (2) :Pegouges, usin~ the chisels first to obtain the scription of Tools; and (3) Instructions. · Exermembers whteh chisels can form; then those cises 2 to 6 inclusive are devoted to "~wing to
that need a gouge-hollow curves; then n line " (along the grain), and the use of -various
chisels to melt the hollows, where needed, tools that are chiefly used by the beginner, thus
into rounds ; finally using scrapers made to making him acquainted with the nature and uses
suit the whole or part of the moulding, of the tools he has to deal with, and what is to
according to the size required. Many curved be done by their aid. The remainder of the
forms are made of thin wood bent round a exercises, from No. 7 to No. 24, is devoted
strong-shaped mould. These offer a diffi- to · a consideration of the "\'arious modes of
jointing, and includes many that maY. never
culty that is more one .of method than of have
been heard of uv some of our amateur
workmanship. Curved work is sometimes . wood-workers, and wh.ich have certainly not
-indeed, I may say frequently-built up of yet been touched on in the pages of WoRK.
pieces of segmental .form, but this chiefly For the benefit of my readers I will append a
occurs in pattern-making, which is rather list of these exercises, so that if any of them are
out of the amateur's province.
unknown to them, they may supply themsel\"es
T hus in making a semi-circular heading, with the book itself, which is published by the ·
say to 3: wooden garden arch, or the arched author at the '.fechnical School, York Place,
entrance to a trellised porch, the amateur Brighton, and is sont by him post free to any
will find it convenient possibly to form it address for l s. To return to the joints described,
ont of three thicknesses of wood, put to- . they are : simple halving joint; dovetail,halving
(first method) ; half-lap joint; dovetail halving
gether as segments of circles instead of (second
method) ; notching; cpgging joint; bri~le
sawing it out of the solid.
joint; stop bridle; . oblique bridle : simple mortl.Se
Mouldings can often be bent round curved and tenon; haunched mortise and tenon; obli9-uo
edges, sometimes without, but often with mortise and ienon ; tuck tenon ; bevel and m1tro
the aid of sawing. This sawing is needful joints; and rebated and stop·chamfered frame
only when the curve is of small radius, or with combination brid.J,e and mitre joints. The
the moulding is thick. I nstances can often method adopt;ed in describing eac~ mo~e of jointbe seen in staircases, on the edge of the ing is particularly good, and runs m th1s manner:
skirting next the wall, an4_particularly in Firstly~ the application of the joint is shown, and
the case of winding stairs. When these saw- the purposes for which it is adapted, and the u~es
kerfs are necessary, glue should also be used, to which it is put in practical work ; th~ m structions for making the joint itself are g~ven
as well as fine nails or brads.
due order, enumerating the vari?us .steps to be
I do not think I have said that the spoke- in
taken in due order from the begmmng of the
shnve must be sharpened entirely on the work to its 1inish. Thirdly, an equally us~ful ....,
inner ed~e, which is inconvenient but obli- step is tali:en in recapitulating these operations
gatory-mconvenient because of the two very briefly in due order of :procedure, so as ~o
tangs which hold the blade in the h andle; give as it were a bird's-e;ye vtew of the whole m
obligatory because the flat outer ~ide of th~ tabu'lated form; and lastly, a ~t is given of ~e
bla.cle forms the guiding surface of the tool, various tools required and used m the construction
and therefore should not have its accuracy of the . joint under consideration. Mr. Judd'a
book is l.llidoubtedly a good one. TRB EDITOR.
diminished by the use of the oilstone.
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SHOP:
A CORNER li'OR THOSE WHO WANT TO Taut IT.

•.• ln consequence of the preat pressure upon the
"Shop" colun~ns of 'VORS:. contributors are.
requested. to be brief and concise. in all future
guestions and ?'eplies.
ln a71S'1Deri-n.g any of tM "Questions 8Ubmitled to Corre--

3pondents," or in referring to anything that M.s apptaTtd
i ·n. "Shop," writers are Tequestea to Ttftr to the -number
ana page 1)/'lt.Umbtr of W ORK in. which the 8U~ect un<kr
cmuidtrati.cm appMTtd, and to give the luc.ding of tM
paragraph to wkich Tefe1·ence is made, ana the i.nitia:ls
and place of rtsidence, OT tM 'M!ll-de·plumu, of the writer
"!:Jy whom. tM questiolL Jw.s bun asked or to whom a. Teply
1uJ.s been. already g£ven.

I.- LETTERS li'ROM CORRESPONDENTS.
Short Lessons in Wood-working.-J. C. K.
'(Lon.clon, N. 1-J'T,) writes :- "In column 2, line 15, p.
567, No. UO, Mr. Baxter says, ' See that these are
(parallel.' The pieces or their position when placed
i n relation to ee.ch other l " l'bese pieces are to be
placed across the work, one at each end, • etc., as
below probably.. If placed by hazard a little oblique
to right angles to piece A, the 'winding sticks,' c, B,
may show trnth, yet A may be 'winding.' How
.about the middle of A at o 1 this m ust be tested as
well as the ends.''-[The
A
words " see that they
·
:
c
; are parallel" refers to
.-c
winding strips. If
6 the
my polite critic r eads
Tast Stick s.
the sentences before the
words quoted, he will, I
llope, understand. I may be allowed to humbly
point out that the effort to plane two pieces so as
.to agree is advised, and precedes the mention of
the winding sticks in my paper. J . C. K. may
be informed that it is just possible that t wo surfaces agree, and yet nei ther be perfectly fiat.
~rile winding sticks are introduced as another
step in the beginner's effort to attain the mastery
-of the plane. " The pieces are to be placed
across the work at ei\Cli end.'' J. C. K. ma.y, if
11e chooses, use o. try-SCJ.Uare to test the exactitude
-or the position of the wmding strips ; then when he
:views them they will not appear foreshortened,
.and the test will be slightly more decisive, but the
:Accidental deviation from a cor1·ect position will
not matter to the young beginner. I take the
word across to mean roughly at soiDething near
right ang~s. or to include such a. meaning. J. C. K.
.ought tti ,halve ,read the whole of the shoti lesson,
and .'he woqld have found- " When some facility
)1as been obtained, the blade of a 12 in. square or a
straight-edge should be erulJloyed to test the accul'a.cy or the want of it." I thmk this is sufficient for
a beginner, if not for a critic.-B. A. B.]
Spots for Emigl·ants.- DISGUSTED writes :·"For. some time past I have been turning over in
m y: mind whotber I should not resort to emigration
wtth the view to obtaining more regular work and
!better wages than are open to me in the old country.
]Yiy chief difficulty is where to go to, and it has oc-eurred to me that much service might be rendered to
many similarly placed to myself were you to open
ifOUl' 'Shop' columns occasionally to a few suggest ions from your readers who either are already or
w ho have been abroad,and can speak with authority
on the requirements for,a.nd prospects of,the districts
they know about. The labour market of England
is overstocked, and I can do better out of it, if I can
get my WoRK."-[If you are disgusted with the old
-country, you ought to emigrate, but be sure and
·continue your allegiance to WORK wherever you
.are. ·we shall be very pleased to have the views of
<mr home and many foreign readers about the best
spots ior emigrants.-Eo.]

t

U.-QUESTIONS
ANSWERED BY EDITOR AND STAFF.
.
Harmonium Rceds.-GAMlltA.-From what you
tell us, there is nothing to be done but to put new
reeds to the instrument. '!'he old ones are evidently
worn out. and do 110t ott'er Lha.t 1·esistance to t he 11-ir
G~cessary to produce the sharp tone you require.Ornamental Carved Stools.-J. W. B. (R ttddersfield).-'l'ry an advertisement in WORK. ·
Graining a.ud Marbling.-E. S. C. (Gravesend).
- Your letter has been detLlt with by our _specialist.
I.n case you l1ave missed it the name of W. K irby,
46, Clipstone Street, Great Po1·tland Street, London,
ia known to us u.s u. ~ood grainer o.nd marbler. You
had better question him yourself as to whether he
t eaches the o.1·t.
Drinking Fluk.-J. J . (Trealaw).-We cannot gi vo Lhe ml\ke1• of this a. free ad vertlsement in
WORK by quoting his address. Any stamped Jotter
allo.ll be forwarded.
. Campho:r Blaok.- WOR"KI'l'E.-Camphor black
1!1 not mentiOned iu the leading colourmen'e lists in
J,ondon. It was doubtless derived from o. French
or American list. us a term to signify alipedor black
pigment. 'l'u kill the yellow tinge in clay blue
llOt black, is used to be most eff'eetive.-J. C. K.
'
Softening Dressed Rabbit Skina. -ALLEN.You can 1·ender them soft by rubbing. If, all you
say, they are now eo ho.rd o.s to be liable to crack,
~ou can mo.kc them more mellow by first x·olling
m a damp cloth. Draw them backwards and fot··
WMds ovet· a. blunt m etal odge, such as a door

scraper or through the handle ot a drawer. The
softening may be helped by. working some mellow·
ing substance into the skm, such as soft soap,
grease, or oil. Ki<;l skin.s aro softened for glove
making by saturating w1th yolk of egg, and then
drawing them to and fro over a blunt .Knife. The
skins brought from South Africa owe their exquisite
softness entirely to patient. rubbing between the
hands of native women. You propose buying the
back numbers·of WORK. I n them you will tiiid in·
formation on this subject in various places, notably
in Vol. II., pp. 291 and 830 (Nos. 70 and 10-1).-M. M .
Pautograph.-G. H. (London. fV.).-A description of this appeared in WORK, No. 42.
An Artist's Studio Easel.- D. S. R. (Cambus·
lan.g}.- This subject was treated in No. 143 of
WORK.
Window Frame. - LEAti.NER.-·window-frame
making has been treated in WORK, Nos. l35 and 139.
.Buy the numbers of your bookseller.
Battery for Medical Coll.-C. B. (Old Street).
- The exciting paste in your dry batter;f was
probably a paste of sulphate of mercury. If you
clean the zmc and carbon rods and the cell, nnd
r echarge it with this paste on blotting-pape1·, the
battery may be restored and put in working order.
'£he Electric Stores Oo., Cannon Street, E. C., have
now some good things in the way of dry batteries,
some of which are very s!Dall and powerful, and
would, I think, just suit your small coil. I am glad
to hear of your success with electric bells made
from directions given in WORK, and also your
achievement with a coil made from bits of information picked np in "Shop." You will be interested ih knowing_ that something better in the way
of coils is in the Editor's hands. The superiority of
the pictures in WORK o~er those ot some other
journals is due to the fact that Messrs. Cassell & Co.
have an art department, employing skilled artists
and engravers, who work up authors' rough
drawings into a presentable form before they are
published in WoRK. '! 'he journal you name merely
transfers a. copy of a rough aketc:h to a zinc plate.
and prints a facsimi le of a contributo1·'s rough
drawi~g. hence th'e scrawls or w hich you complain.
-G. E . B.

Electric Belts.-C. V. (Bristol).-! think the
flexible wire cords should be soldered to the insides
of the zinc disc.'!. If put on the outsides, they would,
as you remark~ be liable to chafe the skin, and this
must be avoiaed by all means. It would be an
advantage to have t wo or three r ows of discs in the
width or a belt, but the discs should be small to
avoid overweight of the belt. The number of discs
is immaterial- about a dozen i n a row, divided into
four sections of three in each section, would be
enough. Connect them by flexible wire cot·d, not
by wires only. A great interest is being t:;aken in
this subject just now, and sevet·al persons have
written to tell of the benefit they have derived from
wearing these belts.-G. E. B.
Medical Battery.-J. R. (Glas{JOtlJ).-I suspect
you mean a medical coil, although you have asked
for a medical battery. Any galvanic battery will
serve as a medical bnttery if you have cells enough
in series to generate the necessary pressure or
E.M.F. to send the current through a body. 'l'his may
be done with a small medical coil and one cell of a
battery, so I suspect you want a. coil. I have not
space a.t my command here to describe one, but
there is a series of articles on the subject in the
Editor's hands, and a full description of such a coil
appears therein.-G. E. B.
Electric Belt.-N. S. (Cambridge).-So manydifferentelectric belts have beenandareadvertised that
I am unable to say how the belt is made to which
you refer, as you only give the price of the belt as
a clue for my guidance. I have seen several methods
of making these belts, and all agree in. t.he material
employed for the couples. 'l'hese are discs, plates,
or strips of zinc opposed to discs, plates, or strip:>
of copper. Discs of metal from the size of a penny
to tho.t of a crown are generally employed in preference to plates or strips. In some belts the two discs
are riveted together through the belt, with the zinc
discs inside. I n another form they are linked
togethet• by links passing through the belt. I n
another, the row or copper discs on the outside is
made to overlap the edges of the zinc discs inside,
and the two are connected by clasps on opposita
edges. In some the rows run up and down across
the width of the belt ; in others the discs form
parallel rows running the length of the belt; in
others the 1·ows are grouped as shown in your
sketch. "'·hen grouped as s hown in your sketch,
the generated current will not pass around the body.
The zinc discs must be inside next a ftannel protection, and separated from the copper discs by thin
flannel. The zinc of one couple must be connected
to the copper of the next, and this is done by means
of flexible wire cord soldered to the discs. '! 'here
·has been much about these belts in the third volume
of WORK. Kindly get the index about to be publidhed and seA.rch for yourself.-G. E. B.
Coupling Transformers.-NED.-As you have
a spare transformer of the "same size and make"
as that now i n use, your course is quite clear.
Couple the two transformers in parallel, and ta.ke
current from both for your incandescent lamps.
There need be no fear of burning anything up, as
tuansformers of the "same size a nd ma..Ke " are
'destined to run in pa.t·allel, and, therefore, do not
dili'er in the direction of the winding. H you cannot
deterllline how a transformer is wound by examining the wirea and connections, you may do so by
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noting the direction of the induced current. If this
differs from that of i LS companion, thl!n it i:i
probably wound in an opposite direct.ion, a.l way:;
presuming that you connect boLl\ to tlto source ot
current by the right terminals. Jf you lind the
current from the second transformer goinl{ in t.he
wrong direction, altet· the connections and send
the direct current from th<} dynamo in the opposite
direction. .But if you are going to suppl)• current
to a new set of lamps in another ci1·cuit, the di rection of the induced current nectlnot be taken into
consideration, since incandescent lamps will hurn
equally well when the cunent is sent tllrO\Igh them
in either direction. '!'here will be no ditlloulty
w hatever in connectin~; the voltmcLcr to them by
means of branch circuits controlled by switches.
Merely put in a looped circuit as for an extra 11\mp.
and have a switch in the circui t. in the orclino.ry
way. 'fhc pressure will be the sa. me in all bt'(lnche;g
of the same circuit.-G. 1~. 13.
Enamelling Electro-Plate.-E. A. (.Shc(fichl). I think you must meu.n lacqueriu>e clcr.LI'Il·Pialctl
articles, not enamelling, s ince the )Jrocc~s or
enamelling proper woullt injut·o the elcctro·pln.tl'fl
surface. Electro-plated surfaces nre protected.
from injury \;lY giving th!lm u. c~at of ~ •:u.ns parcnt
lacquer. 'fhts may be tmtcd WJLh urullllc dye to
any colour, and the coat will then 1·escm ble cnatncl.
I have found the transparent lacq uer namelt
Kristaline, sold by Messrs. J. ll:. lftutlcy & Sons. :~
very good lacquer for the purpo~e. It rmty be
applied with a soft varnish brush on the JWC\' iousl~·
warmed electro·plated goods, or these uu.t.y be
dipped in the lacquer, then hung- up in a dnsL·proor
closet, heated to 90' ~'uhr., to d1·ain and dry.
Electro·plate thus protected is almosL lmtarnishablt;,
a.nd may be exposed to the fumes of gas or damp
sea air without ·• going off colour."-G. K l.l.
Recharging Elect ric Bell Battery. - OLn
BOAT. - From your desct·iption of the baLtery I
infer it to be a Lcclanchc battery. 'l'hc inner cell,;
are of porous earthcnwarc, filled with a mixllll'o.:
of manganese and carbon }Jebl>les packed closely
around a central plate of carhon. '£he ~lass cell.-;
arc to be charged with a sa.Lumtcd solution of sal ·
ammoniac-that is, as much sal-ammoniac as wili
dissoh•e in enough rain·wate1· to nearly fill the cell~.
'l'his will take nearly ~lb. of su\.ammoniuo. and will
cost about 6d. First till up the jars with warm
water, and add about n. tablespoonful of spirits ot'
salts to each. Allow the porous cells anrl zincs t(>
soak in this for half an hout·, then brush them with
a hard brush, and rinse in clean warm wate1·.
Clean the screws with emery·oloth, and clean th<.:
ends of the wires from the zincs, f;O as to ha Ye clean
wires clipped by clean screws. Con.nect the zinc in
one cell to the screw of the carbon 111 the next cell.
and connect the zinc of tbi~ cell to the hell wire.
'l'he other bell wire will go to the carbon in the·
other cell. Charge the coils to wit.hi1~ 1 in. of thcil'
tops with the mixture of su.l.ammomac and watet·
mentioned above. The sl.ult' llH\Y be got from a
druggist, or a. drysa.lter, or a.n oil-tu\d-colour shop.G. E. B.
Consumption of S team.- G. B. (A1·madale
Station).- \Ye arc unable to give our correspondent
the information l1e seeks, inasmuch as he does nor
furnish us with the two most important point i
needed to enable us to ascertain the facts. and thes1:
are-first, how far the steam is allowed to follow
the piston in the cylinder before it is shut ott· from
tbe boiler - i.e., ·what is technically termed thl'
point of cut-oft': and next the number of strokes per
minute in the single·actin~ engine, and the nno1ber
of revolutions per minute m the other, und whether
there are one or two cylinders to this engine.
'When we have these particulars, we shall be happy
to settle the question.-C. E.
Compressed A ir Engines.-S!i:MPER FIDEC.IS.
- I t is only for special purposes, where a ,-err light
motor is required, or work doue in places dittlcult or
access- as in mines and tunnels-that compressed
aA· can be recommended fo1· COl\\'Oying powet·.
'l'he origimll power is supplied by an air compressor.
and the air becomes heated when cotnpressed; the
heat thus generated, in part or entirely. passes a war
in waste by radiation. Yon can no doubt comprcs.:;
air by a windmill working air compressors, but it
would be far more economical to store t.hc power
by pumping water into !ln nccumnln~or and driYc
your lathe or other maoluno by au orcltnatr l1ydran·
lie engine. An air con~p1·cssor for hi!;h pre.ss~u·c
is not easy of construction e.x(~Cpt by ~~ speoJUhst.
On this subject I think you mig-ht get information
from Messrs. John l•'owlcr & t.:o., Leeds . li'or
p!).rticulars of hydraulic engines sou mi$ht appl.r to
Messrs. 'l'angye & Co., llit·min~ham.-.F. C.
Roller for Ma.ugle.-AMNCEUR 'l'un:-am.-Anl·
wood turner would supply rou with t.his: or write
to auy maker of mangles-Kent & Co., 1:-li:.<h Hotborn, London. or Harper 'l'wclvett·ecs, Finsbu1-y
Square, London.
Lathe WheeL- GAl\DrA.- Your best plnn woulr\
be to sell the weights, and buy a metal whel.ll wilh
the proceeds. I sometimes get c:\St-iron mowin;.:-·
machine wheels for ls. or ls. lid. If pHI hnrl n small
wooden cart-wheel, you could wClg-ht its rim br
boring holes at i utet·\·als and pouring mcltPd lend
in. Whether you couhl bcaL the clocl<-wci~hts into
shape depends upon their prc~cnt fo1·m, l.lu r pro·
bal>ly not. It would be 111 uch Ct\sier to melt the
lead and cast it in a. mould.-SJ;LJ.o'-lh:r.P.I!:U.
Baud Saw.- DOBRA.- Your quc$tion in reference
to grinding a hand saw at home t'n.thm· surprise>~
me, as the simplest foro1 of grinding mu.chine would
I
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clea! mM e t hn n :1. good hand saw ; therefore
iL would not pas you to ei·ect such<~ machine merely
to c; rirul one ;;n w. It wonld be t'm· beLterfor you to
pni·cha::;e n sn " ' of the 1 hickne:;s rou require. A saw
mnr be ~romhl thi nner by placing it between two
griiHist one::<. each s r.onc reYol vcrl in an opposite clirccl'ion. 1he :<tou.:s lJ,•mg- rcvoh·erl by toothed wheels.
Bur. en•n ,;uch a simple device would cost you more
than scn•rn l n e w hand saws; and after the saw
had been g-round it would require gla~ing to gire it
a tine surface. This wonltl nrld to t.he cost. My
nd,·icc to ,-oH i;: 10 abandon the ide<t of grinding
Yom·
hancl ~~\ w tll inncr.-A. R.
•
Repairi ng Heels.-J. B. (Dalton-in-F'urness).Bv what I can g-lea.n from your question I see no
reason why you ~:Shou ld take the heel down and rebuild it. It is not quite your fault, for it should not
l1axe gi veu war there unless you knocked it about
without. regarding it as a shoe. But the best thing
t o do now is to bore two holes, each large enough to
admit of a screw passing through, as at .A in the
<'o~r :t

D

Heel-RepairiD.g Diagram.
figure. ancl then make two small boles at B, just as a
lead for the screws, which can be about tin. or 1 in.
long. Now screw the two well into the heel from the
inside, as at c; then put it on the iron foot, and drive
a. long French nail in from the top just behind the
screws, as at D, and I think you will then find the
heel as solid as it was at first. Perhaps you may, by
putting in another screw, be able to dispen.se with
the nail. If so. so much the better, as nothJDg can
then be seen of the job from the outside.-vV. G.
Repairing Shoes.-J. B. (Dalton-in-F'urne.ss).You say you ha\·e soled a. pair of shoes, and when
you were takin~ off the old sole the under one came
awa.y. This bemg so, you should not have soled it
until you had first' repaired the damage you had done,
which should have been rectified in tile following
manner :-If you are repairing on an iron last, or an
iron-bottom lnst·, hammer the middle sole (the under
one) back into its place, first taking out a.ll the old
nails: then, supposing the line A A in the figure to be
rhe place where t he rivets will pass t.hrough the
middle sole when you have put the sole on, put a few
short. rivets or long t-ingles, according t o the sub·
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Sole-Repa.il'ing Diagram.
stance of the bottom, in through the linen B. These
dots show p retty well where the tingles should be
put. They s hould only just be long enough to clench
on tho bottom of the last.. If you are repairing on
wooden lasts, when this is being done you must take
them off and s lip them on the iron foot to clench
t.hem. for they must be clenched before the new
sole is put on. When you are putting the n~w sole
on and pat.ting in the rivets, put an extra long one
in her e a.ncl there, say an inch apart, and these just
long cntJugh to r;lench through the whole-that is,
t he new sole, middle sole, tops, inner sole, etc. 'fhe
long rivets should be brass, so tba.t when the shoe
is soled a)(ain t hese will draw out with the thin old
sole, arvl not disturb the middle sole again in so
doing. - W.U.
WoRK in t he Antipodes.- REv. E . C. I.
<Kunrtou, A l!Slralia).- G!ad to hear that WORK
reach<:,; you so promptly. As to your promising
wootl-can ' ing pupil, Brock et. you cannot do better
than write to J\oli'. G. A. Roget·s, ·wood-Carving
:::ichool, ::II::r.tlclox Street. London, or Mr. Hemms
(wood cnrn:r), of Exeter, Engla.nd. 'We slH~II be
very ple!tsed to !::ec the specimens of the work done
a.t you r schooi.- Eu.
Power of Model Engine, etc.-A. H. (Briclgcton).-The power of your· engine you can reckon
yourself if you will read the cxplnnn.tion oti p. 24 of
the present volume. I cannot put it any plainer.
The- area of 1} in. is 1·2 sq. in., and the area of
l ~ iu. is I'iG. ::iny you have 50 lb. pressure in boiler
and an averngc of 4.0 lb. per square inch on the

piston :-Area of It piston= 1'2 sq. in. ; area. of 1!
piston= 1'767 sq. in. ; 1·2 x :tO = 48 lb. on H piston ;
1'767 x 40 = 70'68lb. on H piston. Now for speed,
you can take.200 revolutions; piston moves 5 iu. at
each t·evolution. and 5 x 200 = 1,000 in. = 83 ft. per
minute moved by piston; 83 x 48 lb. = 3,98! footlb.; 83 x 70 lb. = 5,810 foot-lb. 'J'bus It diameter
may give one-man power, and H diameter half as
much again.
·
Hot· Air Engine.- F. F. (Homeland, Pollc
Cownty,.Ii'lol'ida, U.S..A.).-Your letter has been forwarded.
:Barometer.-W. B. R. (Westbury).-It is not
possible, by the method you suggest, to construct a.
baron\eter using either s-lycerine or any other liquid
except mercury. The diameter of the tube does not
in any way enter into the question. The same
height of column would be required whether the
tube were ~o in. or 100 ft. bore. As the specific
gravity of pure glycerine is about 1'2, the len&th of
the tube must be at least 30ft. Of course this lS out
of the question for an amateur. In order to make a
satisfactory mercury barometer,so many precautions
have to be taken that I should advise W. B. R. to
either refrain from attempting the manufacture of
one or else to purchase one direct from the makers,
who have every facility for the process.-J. G. L.
Nozzle for Wa.ter Motor.-R. R. T. (Frome).If you have a supply pipe running fulli tbet:e is ~o
reason why you should not use a. nozz e t m. diameter. I t would be an advantage to make the
floats con;:;ave towards the jet, so that its pressure
may be always normal. The running would certa.inly be improved by the introduction of a. flywheel. You do not mention the length of pipe
through which the water flows, so it is not easy to
determine the power; but if you have a pressure of .
150 feet, and only a short delivery pipe, the discharge throu~h a~ in.. adjutage will be about 90
gallons per mmute : so the work <!one by the water
would be 90 x J.O lb~:~. per gall. x 150ft. fall = 1~,000
foot-lbs. per m mute. The form of motor used mtght
give an efficiency of 33 per cent., or 45,000 foot-Ibs.
per minute. The corresponding horse-power is
!15,000 + 33,000 = 1·~ h.-p. nea.rly.-F. C.
Wire Gongs.-VERY ANxious.-Of the making
of these I ha.ve had no chance of observation or
knowledge. Therefore, rather than lead you astray,
I will ask those readers who possess the in.formation to respond as promptly and generously as did
those who replied to a. query concerning mole-traps,
which was as equally a puzzle to me. A set of dee:{lsounding chimes as .fitted to American clocks lS
what particulars are desired of.-J. S.
V en etian lron-work.-T. M. l'vi. (Bristol).-~t.,..s
far as I know, vV. vVhiteley, Westbourne Grove,W.,
is the only firm which keeps in stock the iron. strips
used for Venetian iron-work. At the builders'
counter in the ironmongery department of this
busi.n ess, you can obtain everything connected with
this style of work. The strips are to begottin., ,\in.,
and ! in. in width- any other width to order-and
they are 18 in. or Zi in. in length. They are sold by
weight, the price being lOd. p~r lb. The n~cessary
tools can also be got there ; those suffictent for
beginners can be purchased for some few shillings.
They consist of one pair of fiat snips, one· pair of
4?; in. fiat-nose pliers, one pair of 5 in. ftat-noselpliers,
one pair of ~ in. round-nose pliers, and one pair
of 5 in. round-nose pliers. Iron wire for attaching
is 8d. per lb. I feel quite sure that if you write to
this firm, they will forward you all the materials
necessary for your work. If you should, after all,
prefer to buy the goods personally, I think you can
Ol'der the strips from any ironmonger's, but it will
always take some few days before you will get
them. The strips are mainly cut from large sheets
of iron in "Zi-wiJ:e gauge quality," as the technical
term is : each sheet is 6ft. by 2ft., and the weight
is about 12lb. As you will see, there can be cut two
gross of strips, ~ in. wide, 24: in. long, out of one
sheet, the price thus being -!d. for each strip. The
black used for iron-work is Berlin black; it is kept
by all ironmongers: it is to be applied after the
work is finished, usually in one, sometimes in two,
coats.-J. N.
W eather-Glass Tube.-BAROZ.IETER, YOUNG
AMATEUR, and OTHERs.-The reason for using
such a long tube is twofold. (1) If a. short len!?jth
of tube, sa.y 3ft., be usedhthere is always a liability
of an overflow when t e barometer is unusually
low (high, of course, in the glycerine barometer).
(2) I gave 4 ft. as the length of tube, as this is a.
usual size; and by using this size a little latitude in
the siae of the bottle is allowed. One correspon.dent states that be cannot get the glycerine to rise
more than 12 in. In reply, I may say that if this
happened w ith an instrument made according to
my instructions, the reason will probably be found
in one of two things: either the barometer (mercury) was unnsually high -and h ence the air in the
bottle was unusually compressed-or, a.s I think
more probable, some mistake has been made in the
construction : possibly in the size of the bottle. In
reply to those correspondents who ask where glass
tn bes may be purchased, I may say, as I have already
said, of anJ:SCient.iflc instrument dealer, or, iudefa.ult
of these, .1:\.eynolds & Branson. Commercial Street,
Leeds, or Messrs. Philip Harris & Co., Bull Ring,
Birmingham.-H. L.
Incubator.- F . H. (Finchley).- It is a. matter of
choice whether evaporating tray should be fixed to
centre frames or not. It is not absolutely necessary,
but if des1red it ca.n be so fixed by a couple of lugs
or ears soldered to bottom of tray. As the lamp
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flue forms part of the evaporating tray, it must be
fixed to it with bard solder, as stated in the article.
The radiating disc need not be fixed. It is better if
loose and laid between the arms of tripod~ which
should be shaped as Fig. 1 herewith, ana which
should grip the disc tightly. 'l'he lines in drawings
on. p. 609 are somewhat blurred and do not show this
clearly. '!'here is no sheet of metal over centre
frames, as is clearly shown by reference to Fig. 3,
p. 609. How is regulator to be fixed 1 This is a
matter I quite overlooked. It should be fixed with
a small metal strap, as shown by Fig. 2 herewith,
the straight parts being slotted to slip o\·er screws
(round-headed) inserted in centre frames for the
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l'ig. 1.- Clip or Strap for fixmg
Regulator Tube. Fig. 2.-Armot Tripod Head
to :tamp Flue-A, Flat P.o J;tion for Disc to
rest on· B Rivet Holes.
' '
.
'
purpose. The· bole· in perforated zinc will fix the
short limb. If'the strap does not quite .fit the long
limb, a chip of wood pushed. in. behind the glass
will make all secure. The float or plung~r may be
turned out of bone or ivory, or may be a. cork nicely
.fitted, but if the latter is used, take care it d.oes not
get wet, or it will swell and bend in the tube. The
former is the best, an.d it should be about~ in. long,
and .fit the tube without any play. P.S.-In reply
to your ·second letter, please allow us breathing
time. There is great pressure on" Shop," and each
reply has to take its turn. Were it not so, it is a
little unreasonable to expect an answer within a
week, and in your case a. diagram has to be drawn
and engraved. Other correspondents please note.LEGHORN.
Microscopes. -CAN'rAB has asked three very
definite questions :-(1) "A short description how
to mount object glass for microscope?" If you are
purposing to use a. good object-glass, I advise you to
buy it mounted in its cell, and do not attem'{>t t<>
mount a. good one yourself, as they are costly things.
There will be a. thread chased on the cell ; a. corresponding thread must be chased in the nose-piece.
Supposing, however, you intend to expe.r1ment
with a. low-price lens, it might be worth yourwhile to mount it. Fig. 1 is perhaps the simplest
plan. A little cell is made to take the lens, which.
screws on to the nose-piece. Fig. 2 is a. better plan,
but more difficult, perhaps. (2) "The difference
between the eye-pieces known as A, B, c?" The

~9\lbator.

Fig. 1

Fig. 2

Microscopic Object-GlaSses: Fig.l.-A, ~ell contajning Lens; B, Nose-Piece.scr ewed mto Cell,
r eta.intng it 1n its place. Fig. 2.-A. Cell with
the Lens bezelled; B, Projecting End of Cell
ca.rrtes a. thread to carry a doublet or treblet..
difference is simply one of magnifying power.
There is no absolute measurement, as the power of
an eye-piece all depends on the len~th of the power
tube. The difference is onlr relattvely. Thed ol?f
tician who supplies you wtth t he lens woul , 1
desired, supply did'erent powers. (3) "'YVben,!Day
we expect the promised article ~n Eye-p1~ces 1 In
this matter I can only say the Edttor IS supreme. and
he alone knows. Many others have ~ked th~ sa.m.e
question. I have no doubt at the proper time 1t
will be fo,rthcoming. I am pleased to know you are
working from my design. I have heard fro~
se~eral correspondents who have done. so, and d1t
has gratified me to leax:n that they have succeede ,
and are pleased with the·results.-0. B.
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wat-ching the length of your teeth for·the bite, which to swing without any part of it or its supporting
contacting with the posts. If the damag-e
oerweU).-First as to taking the impression and is seen by J?lacing your two models together on the irons
procuring model. To replctce natural teeth that back.· 'fh1s also is very important. You then put results only in the immediate vicinity of the pn.rts
have been extracted with artificial teeth, supJ)osing more modelling wax round the backs of your teeth, marked Din your sketch, then n. short cm·vc only
time has been allowed for the gums to heal, the sufficient to obscure the pins ; you then tl'im and will bo necessary. A gt·adual curve is preferable to
mode of procedure would be thus :-Procure a ~~ooth off with mo~elling tools. f~?r what_xour case an abrupt one, as with tbo latter the posts may be
Yal"iety of impression trays, also composition and 1S m the wax so it Wlll be when :fimshed. Your case somewhat weakenod.- J. S.
Inlaying with Fret Machi ne.-J. T. S: (Shef·
pure beeswax, to be obtainE\d at the dental depOts. is now ready for packing. More anon.-D:u:NTA.
field).I must say tlu1.t your present qucsLion is
Having found a tray to fit the mouth accurately,
Covered Strings for Plano.-T. s. (Boono·rlwhether it be for upper or lower, you take a porti<?n 1 presume some of your strings are covered with far from clear. What do yon want to know? To
of composition or wax and soften it by placing 1n white metal and the remainder with copper. I
say "inlaying with fret mach ino" g h·cs no clue. If
hot water. Be careful not to put any more C<?ID· prefer copper-covered, as they retain the1r tone your wish is to cut inlav with a ft·ci mu chine insten.d.
position in the tray than you want for your lm- longer than the metal, so you may have them copper- of with a "donkey'' (Lho machine idcnliticd with
pression. When it has become sufticiently soft, take covered throughout. I would advise you to send an inlay cutting), of courso you cn.n do so, although not
i t and knead it well in the palm of the hand, after inch or two of the tl.rst and last covered strings as so neatly ot· comfortably. The vcrHwr should be
which, while it is soft, you shape it to :fit the tray; to thickness, as well as the paper pattern, and write placed between two thicker boards tlur·ing the proand having placed it round the tray, you convey to on the pattern fifteen single and fifteen double notes. cess. I cannot say whcthct· any book on inlay
the mouth of patient. If for the upJ]er, you press The name of the ironmonger you require is J. and shows a "donkey," or deals with ma.d1incs, but
well up, for the lower well down, takmg great care J. Goddard, ironmongers, Tottenham Court Road. if you would like a sketch or one I would prcparo
that your tray is quite square and level in the You could get the strings made there if you choose. one for you in these pages s imilar to that I have
mouth. Hold it in this pos1tion till the composition The price of covered strings :fluctuates with the seen a professional ft"i cnd use with surprising case
llas become hard; then be very careful m with- price of copper in the market. As a rule they are and accuracy. 'l'he saw works horixonl!\lly, while
drawing it, which n1ust be done by raisin~ the tray 2s. 6d. J)er lb. If you had described your instrument the further end of the fru.me trn.vcls in u. :;wingiug
slightly by the handle, to allow air to .find 1ts way at I could have told you the weight you would require. pair of suppot·tcrs. -J. S.
the bo.ck of the palate, when it can be readily with- If it is a modern piano, about !lit. h~gh, I should say
Lenses: How to Grind them.- J. A. (T-Vands·
dt·awn. This requires great care, otherwise it will 4! lbs. would be heavy enough.-T. E.
wo1·th).-It is impossiblo to exactly say when tlrc
<lra.g and give a false impression. In taking this
Wood Imttatlon.-INQUmER.-The only school papers upon the above subject will make their
impression it is necessary that it should be correct, that I am aware of, at which the imitation of appearance, but !they will don htlcss appear us
for whatyourimpression is so will yourwork be when woods and marbles is seriously taught, in London soon as a :favom·able oppoJ'tunity occur:;. You
finished. This accuracy can only be obtained by conits environment, is the establishment at Fins bury should bear in mind that it is impossiulc to treat
s tant practice. Supposing our impression to be cor- or
connection with the Lor,lon City Guilds. Cer- everything at once, and something must wait. In
.rect. we then have to get a model from it. We take in
there are a few private schools- or, rather, the meantime. if you have <\ny special question, it
:plaster of Paris, the best to be obtained at the tainly
classes held by leading marbiers, etc., for learners- shall receive cYery attention. -0. ,\. P.
<Iental dep0ts 1 a nd mi."l: with water a little thicker but the fees are usually very high. I believe-and
French Grey Paint.- A H EA DF.R. - The inthan the conSIStency of cream, taking care to mix I speak from some knowledge and experience-that gredients
making about 40 lb. of best glossy
well to avoid air bubbles. W e then pour into the much more can be done by liome l.'tudy and practice paint for for
tinted to a French grer colout·.
impression sufficient to fill the trar. The remainder in these matters than by class lessons and studies. would be, indoors,
say,-} cwt. (28 lb.) f!Cnuinc white lead,
that is left in the vessel is mixed qmcklywith an addi- To make the forn1er thoroughly successful, how- 3 .Jb. best patent
dryers. about ~ gallon raw linsecct
tion of plaster, and is then placed on a flat surface ever, these things are necessary : patient determi- 011, and 1 quart turpe.nLinc.
up the lead nncl
to about the thickness of your tray ; then take your nation and continuous effort on the part of the dr;srers with a broltd stick toDrcak
consistency of a
tray and turn it over, so that the plaster may unite. student, and a good technical guide and samples by th1clt paste, using linseo<l oil. the
is to he tin tcd
When it has remained so for twenty minutes, you which to worK. 'l'he former you must yourself one colour, for Fl;ench grey addIfaall
ultramarine
may trim round with a knife all superfluous plaster supply, or "go under"; the latter ~u can get, in blue (so-called) and either a littlelittle
V
enot.ian
red or
beyond the tray. When it has become quite hardi good value for the cost, from Vol. u. of WORK, or common black. If yon want u. "warm" gt·cy,
add
you may take it from the board, which it wil
with
every
possible
ad
vantage
that
skill
and
red; if a cool, metallic tint, add 1 he black. 'l'he
I'eo.dily leave by tapping the board, and place it in coloured ~atterns can give by get-ting the "Ar t of the
ultramarine you can only buy in powder; well mix
hot water. Lctitremain until your composition has Graining' from Manchester (see advertisement in this
with a little oil before ad cling it to the paint ;
become quite soft, take it out, and the composition WoRKJ.-D:u:coRATOR.
the other colours you will easily get rcadr ground
will leave the model readily; then you have a. cor-·
Keeping Brushes Moist.-S. J". G. (London, in oil. Respecting the economical aspect of readyrect model, providing your impression is perfect.
mixed v. best paint, it cannot be expected that the
This procedure is precisely the same for plate work, W.O.).-Paint brushes naturally get hard and use- former,
sold as low as 3~<1. pet· lb. in some parts,
only that your model must be made deeper. less if left exposed to the air with paint in the can be equal
in value to the best white lead paint,
Supposing ou.r model to be correct, and we have bristles, since the very prop~rty that causes the especially as you
rnn.y haYe togive4d. perlb. for the
to mako a partial upper case in vulcanite, we paint to dry causes this hardening. If the brushes genuine white lead.
'fbe blue powdet· will probably
then have to obtain a correct bite. This may be are small and used very seldom, they should have cost about 2s. 6d. per
lb.. and you will require at
<lone by taking impressions of both upper aud lower the paint rinsed out with a little turpentine or
jn.ws, and obtainmg models from each. ·we now petroleum, and then carefully washed cltan with least ·} lb. of that. 'J.'he liquids lower the a vcrage
want to put. say, flve teeth in the upper jaw. We soap in warm water ; well rinse in cold water, and cost. per lb. when the qnantity is all made ready
now tako some composition, made soft by placing it then set aside to dry gradually. Don't use soda: for use; but when you consider the time required
:in hot water, and stretched to the thickness you it ruins the bristles ; and don't use hot water- it for making the paint, matching a particulnl· colour.
will require your vulcanite to be, and pressed well dissolves the cement that holds the bristles to the and theu straining the paint t,hrough musliu or tt
into your model, exactly where you require the handle. lf the brushes are used too often for very fine sieve, the price \tsually asked for such bes~
vulcanite. Then take toughened wax, made so by washing, the paint should be well scraped out, and paint-viz.. 6d. per lb.-is but f1tir value. Eight lb.
.adding gum mastic; say two ounces and a-half to then the brush stood in a ves.s el w1th sufficient of paint for painting the wu.ll of one room is not at
one pound of beeswax, with a little whiting added, water to cover the bristles, but not more than that, all a large quantity. For first coating on new
melted together, and poured on a plate or other flat since the string binding the brush gets rotted. plaster, you can uso nea.rly all linseed oil and a little
surfaceL_previously made moist, or the wax will Varnish brushes you must serve exactly as those dryers-,·ery liLtle lead. 'J'his will slop the suction
stick. When set, take pieces a nd warm them and used for paint, so far as washing goes · but if they of the plaster, and tben wiiJl two more good coats
1ill in places on model where you intend the artitl.cial are large brushes, and required often, they must be of paint you ?nay make a decent job; but, a.s a rule,
teeth to b~ •.taking care that the wax ~eres firmly carefully stood-not jammed- in a vessel contain- new plaster requires four coats to get a good surto compos1t10n already on model, havmg previously ing raw linseed oil, instead of water as with paint face. I am afraid you will find oil paint >ery costly
brushes. Scrape water, paint, and oil well out of for the house throughout. For tbe bed- and sittingshak~n a little French chalk all over tlie model to
rooms I should strongly advise you to tl·y "Alaprevent the wax sticking. In some cases bonds or the brush each time it is required and done with.bastine.''-DECORA'l'OH.
<:!asps are required, but we take it for granted that F. P.
Fretwork Mach1ne.-T1"RO.-Consult the inBamboo Canes. - G. R. E. (Origglcstone).the present case is to be kept up by suction. Now
dexes
to Vols. I. and II.. which can be had of any
Bamboo canes can be purchased in small quanti·
take composition and wax combined olf the model
and slightly warm wax only, either over sJ)irit-lamp ties, of all sizes and dimensions, and at very bookseller, at the price of 1d. each.
or by holding in a little hot water. You place it in reasonable rates, from Messrs. Eaton & Co., who
Safety Fuse for Electric Lamps.-H. 1\'I. T.
advertise
in
WORK.
Re.apecting
a
stain
for
bamboo
the patient's mouth while wax is soft, and request
(Oo1·nwall).-You may include a 25-volt, 8 c.-p. lamp
to give a walnut colour, I think the best and in a 50-volt electric lighting circuit if you place the
t~c patient to bite up slowly ; repeat this two or three
t1mes and carefully watch your patient's mouth and easiest \)lan would be to purchase some good hard- lamp in a branch connected with the main ch·cuit,and
see that the lips meet with the case in the mouth drying (or "Church") oak varnish. ThiS is a eo pal inse1·t enou~b resistance in the branch to balance
withou.t a~y effort whatever. Being satisfied that varnish, drying in about eight hours, and is then (together wtth the res istance of the 8 c.-p. lamp) the
your b1te 1s correct, you may then remove it care- very hard for handling. Ordinary oak varnish reshlta.ncc of the 50-volt lamps. In doing this you
fully from the mouth, taking care not to break it, does not dr_y sufficiently hard for articles of furni· will not reduce the voltage of the current (that is.
and place it on the model. Then you take yonr ture, etc. Bamboo will not take a dye like ordi- current pressure), but you will reduce the volume of
l o:wer model and place it on the upj)er, when you nary wood; the former is not nearly so absorbent. the current passing through that branch of Lhc cirw11l tl.nd that the indentations made in the wax I think, if you :QUl'Chase a little-threepennyworth cuit. Ohm's law does not tench you that you can
while in the mouth will correspond with the teeth -of best burnt Turkey umber, ready ground in oil, reduce the voltnge in a circuit by inserting a resist<>n model of lower jaw. Supposing the two models and then mix this with the above varnish (su.y one ance to the cunent in that cirouit. It teaches you
pint), you will get a stain and varnish combined that the volume of curr·cnt flowing in an electric
:!it accurate~Y. one with tp.e othert they are retained which
will work easily, /give any depth of colour circuit is equal to the total voltage, pressure, or
m that pos1t1on by placn1g an e lastic band round
them both to prevent them shifting. We then mix according to the amount of umber used, and will E.l\1.F., divided by the total rcsistltncc of all the con·
l>laster of Paris rather thick and pour on a flat sur- dry hard and glossy.-F. P.
ductors in that circuit, according to the formula,
face, to about three or four inches square and a.bout
T arred Wall.- RuFus.-The proportion of hot C= .!=. We will apply this l!l.IY to your case. 'l' he 25on~ and a-half inches thick. Having previously
R ussiah tallow. to be incorporated with limewash
Jlll.lnted the back ends of both models over with a as a coating for walls exposed to much bad weather voltn8 c.-p. lamp will take ·96 ampere of current to
JIOn·adhesive· liquid, obtained at the dental depOts
is more a question of economy than ounces. .AI· properly light it. or say nearly 1 ampere in a 2.3-Yolt
to prevent adhesion, place your two models ni though 1 lb. of tA.llow to the gallon of wash would circuit. \Ve will s uppose its rcsist.:mce. therefore.
the plaster on the board (front of mouth upwards) be sufficient for all ordi.n ary purposes (this would be to be 25 ohms. Now, if wo placed this lamp in a 50nud allow the plaster to set1 when you will be able about3lb.l;oa good bucketful), double that quantity volt circuit, the result would be for a moment,
to take them up, and witn a slight tap they will could doubtless be advantageously used in some inaeparate themselves from the back. You then take stances ; whilst 50 per cent. less than the propor· E ~= C 2 amp~res, the next moment darkness.
U.W!J-Y ,Your wax and composition and obtain your tion given would be sufficient to give a good, useful R .;,
IU"tlficu~l. te~th, having taken the exact shade of
body to the wash. I n every case the two ingre- Now, if we insert n. resistance of 25 ohms in circuit
your pat1ont s teeth, and grind them to fit the gum· dients must be thoroughlf mixed and incorporated with the lamp, the result will be ll!. 50- = C 1 am_.,
lathe and wheels can be obtained at dental depOts· with each other before bemg spread.-F. P.
R 2- +•r
'J.'hia, also, la ono of the things that requires great care
ChU4'8 Cot.- M. M. E. (Openshaw).-The only pere, the volt.age of the current being the snme in
and practice. Suppose we are using pin teeth you way in which I think you can overcome the nui- both. but the volume of the current rcduct\d to onel'Ough~n tho encl~ of both pins and turn them' Ollt- sance occaljioned by the ends of the swinging cot
half by the extra resistance. Include a safety fuse
wo.rd, t hus, 1 r. This must be done to P-revent them wearing t]\e supporting posts away, is, unless you in this resistance to protect your lo.mp.-G. J<:. R.
<h·agg!ng out when in use in the patient a mouth. You face the damaged posts w1th iron, to curve each post
Dry Plates Baclted.- M. E. (LeicestC1').-Pt'OCIII"C
thon.take modelling ":'ax sufficient to fill the place of on the side directly presented to the end of the cot: some burnt sienna. gt·ound in watet·,from the colourthe u~tended vulcamte. Having warmed it, you the oU»ve eJllbraoing the whole area aggrieved ana de!ll.er's, and mix it with <;qual parts _of m cl hylated
pt~ce 1t OT~ tl)O model aJ?d press well down, when it
ext~nding as close under the bearing as is possible
spll'ltand water to thccous1stence orlh1ck cream. 'l'he
wtll romo.m m t hat pos1tion. Then take your teeth witnout Weakening tbe post. The depth of eo.ch proportions are immotcrial. Add a litt.le carn.mel.
and place them in the vacant spaces, at the eame time curve muat, of cou1'Qe, be su.f.licient to permit the cot say 2 oz. to t lb. of the sienna, and t oz. gum al'll.bic,
Amateur Mecbantcal Dentfstry.-S. E. (Oam,-
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S HOP,_ ETC.
di3soh·ed in water . The whole bein~ thorou~;hly
mixed, a. hog--i.Jair brns b, charged With the. c~rn
I•Ounrl, is passed on~r the back of the plate, pamtmg
to within :tbout half an inch of t.he edges, and then
k c·p L in Lhe cl nr k to dry. A very small quantity of
th e pn,int is s urli c ie nt. The plates can be backed in
th is Hla!HHW und put in the dark slides whilst wet,
hu e if 1wy quantity have to be done it is best to let
t.h cm thorou ;.(hly dry in a warm room. Set on a
s helf, face to' the wall, great care being taken to
p t·cyen t lig h t g elling t.o the.m. Any plate-dealer
will s upply b:tckcd plates to order: they are not
us ually k ept in s toek.
III. - QUESTIONS SUBMITTED TO READERS.
• *• 1'/u; <l tlo!li•'lt l./llll Cfl·•lJl·'m l i on of ·r•'l!dcrs of WORK are
i 11 <i tecl ; or this section of ·• .Sl!OJJ."
R ubb ering Steel.-A. H. (Manningham) will
th mtk any reade r to g-ive him information regarding
··the best. me thod of covering a. steel ring with
inciia rn i.J bcr, not by \'ulcanising."
B l aclt Skin D ye.-}L T. LYcu:castle) writes :.. \\'ill a.ny reader kindly oblige wit.h information
as to what will dye a hare-skin black 1"
P aste D iamonds.-J. H . (Bu.ry) will thank any
r en-de r of W OHK to give him information how paste
diamonds arc made.
F ender D esigns. - N. E. R. H. (Xcwcastle-on.
Tyn e) writes:-" \Yould a.ny reader kin91Y tell me
wh ere I could g et desig ns for a large tender top,
say !J in. hkh by 10 in. broad, and 3 f t. 15 in. longor higher. if pillars arc required 1 Is there anything
n e w in pattern s~"
Screw Cu tting.- L.aTnE writes :-" I want to
k no w of the best book on this snbject. Replies will
o·olig e."
Sl eigh B ells.-4. S . (London. E . C.) writes:.. Ca n anyone tell m e, through' Shop' columns, how
to a lter th e ton e of · s leigh' bells (metal) so us to
mar eh wirh ot hers ~ "-t in important bell work the
general mcthocl for tuniug bells is by filing.-ED.]
Enamel.-,V. B. (London, X.) writes:-" I used
some enamel on n. brass ornament (which I pre>iOU$ly cleaned), a nd applied it in a warm atmosphere, but t he smell did not go otf for quite three
wee ks . and fa irly poisoned the a t mosphere. \.Vill
any r ead er kindly say in · ~.hop' what was the
cause or this, and how to pre\·ent it? I have a
eruet-stn.nd l \\'U.nt to apply it to, but fear the smell."
I n d iarubber . - J. \V. H. (Brackley) ..,.nites :.. H<tYing a Jot of old iudiarubber I should like to
utilise it. I should be glad if anyone could give me
t h e cnzTent price for o!d indiarubber, and the best
place or firm as a market."
M arq ueter ie or Buh l Work.- SunscRIBER
A. \V. wri tes:-" Can any of your readers give me
information respecting marqnet rie or buhl work 1'•
A ir P ump .-H. S. l\L (Ripon) will feel obliged
to any read er who will give him information as to
the .i.\1aw!;on &. Swan air pump.
Monuments a nd T omb stone Stains.-::.YIONU)lES'l'AT, Sc o r,PTOR writes :- " I should feel greatly
indebted, and I have no doubt many of my fellow·
craftsmen would too. to be informed of some solution that will remove diseolorations in marbles
sta nding indoors and in the open air, and which
solution w ould not destroy the mn.rble."
E l ectricity.-P. L. (Sclly Oak) writes:-" Wi!l
any reader tell me the price of a small, but good,
book on electricity suitable for a beginner~"
S often ing I n d iar u bber and Metals.-LuDoVICL'S write,;:- ' ' \V hat is used to make indiarubber
soft cnou~h to make rubber stamps1 .Also, which
is the easiest way to soften iron or steel as soft as
lead 1 "
M onogram.- 13. R . (Smulbach) writes:-" May
I ask if any reader of WoRK would kindly give me
a. monogram of the letters H. L. for painting OIJ\
gla."Ss, to be seen through, and to be illuminated 1"
Oil L igh t.- G. C. (Pcn<llcton) writes:- " Will any
read er of WonK ba\'C the kindnesfl to explain the
mct:hanism of the \Veils' oil light, or any other
s imil:tl' light produced from oil by the same means 1
Also if it cou lcl be ad ntntageously used on a very
small scale'? The light alluded to is used largely
among cou tractors and for out-door use."
Pip e Mouthp iec e Thread.-S. M. A. D. A.
(1'1tllb1'illr;c J·Vclls) writes:- " Can any reader of
'SliO!J' oblige by informing me how to make the
t hread in ~tmber mouthpieces for pipc31 I can drill
them, but noL get n. good thread for the screws."
E n gineerin g E x amina tions.-You~G E~GI
:"Ef: l{ writes :- ''I would thank any read~r to enlighten me as to nny public competition or exami·
nations in wh ich o.n eng-ineer student ma.y compete,
in order to lig hte n the cost too.. poor student seeking
to qualify as o.. U. E ."
Qua r ter H or se-power Gas Engine.-T. P. B.
( Nm£1,(o1·d) writes: "Will any r eader oblige by
tell!ng me how to make a* horse-power gas engine,
wht eh would, I feel certmn, be better adapted to
a ll home workers than a steam one, o.s it would not
l'cquirc ·~boiler? •·
L athe Outfit. - You~G T u RNER w1·ites :- " I
wa.nt to tak e up the lathe as a hobby, and should
f eel mu ch obliged to !LilY experienced turner if he
would inform m e the best kit to get, and where to
J1nrc hasc samt'. My age is ninct ecn."-LYouNG
l't' JDIER should consult the ad\·crtising P<\ges of
W ORK.]
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Gl ass Ce ment.-A.S. writes:-''! shall be obliged
if anyone will kindly tell me of an adhesive for glass
w hich will withstand continued wet."
Banner a n d Flag Palntlng.-BA.NNF.R CWvn·
ber(l, South .dj1'ica) writes:-" Will any kind reader
of \VoltK let me know where I can get a book on
flag and banner painting; also a firm for painter's
materials; also books on coach painting, etc 1 "
Bookc ase.-R. S. (Chorley, Lancashire) writes:" Would any reader of W ORK kindly give me a
sketch or some instructions of how to make a small
portable bookcase, which would fold up and appear
like a box, o..nd not have too much w ork about
it 1''
Micr osc opic Objective.- W.S. (Gosport) writ es:
- "I have an objective mount of the usual English
pattern, to which I want to put lenses for 2 in, foc!ls.
It is made for two lenses nearly together. I desll'e
the shape of lenses, and the focal length of each, and
whether one or both should be achromatic."
Lense s .- SCIENTIFIC asks:-" Can any reader of
WORK tell me how t o make and polish lenses. or
where I can get the necessary information 1 Also,
where could I ~'('et a good quality of glass for the
above purpose 1"

0ASSELL'S TECHNICAL MANUALS.
AppHed MeC!b•nlc.. By SL- R. S. DALL, F .R.S. a.
Brtckla:srera, Dra'liVIDe for. 35·

Bulld.lua Oouatructlon. •s.
Cabinet M&kera, DrawlDg for. :;s.
Carpenter• and Jol.Dera, Dra:wincs f or. 3S- 6d.
Gothic Stonework. 35.
HandraiJinc and Btalrca.atn e . :;s. 6d.
Ltnea.r Dr&'IIVIDC and Pra.ctlea.l Geome try. 2S.
Ltnear Drawing and Proj o ctlon, Jn One Vol., 3S- 6d.
Machinlat. and Enctneera, Dra.wtng f or. 4So-6d.
Metal·Plate Worke ra, Drawing for, 35Model Dra.wtnc. :;s.
Orthocraphlc&l and l a ometrlc&l P r ojection. :zs.
Pra.ctlc&l Perspect i ve. :;s. ·
Stonemaaona, DraWing for. Cl?th, 3S·
S:vatematle Dra'liVIDg and Sbadine. os.

CASSI!.LL & CoMPANY, LIMITED, Ludffat~ Hill,

Londo"~

Manuals of Technology.

Edited by ProL
AYRTON, F.R.S.1 and RICHARD WORMELL, D.Sc.h
M.A. Illustrated throughout. A List sent post freeW ool-Wlnder.-M. (Bishop Auckland) writes, in
on application to the Publishers,
reply to MART (sec p. 621, No. 143):-"Makeacross of ·
two laths half lapped together, of a suitable size for CASSELL & CoMPANY, LIMITED, Ludgate Hill, London~
the hanks of wool. Bore three or n10re tin. holee
in the ends, and fix four pegs in them !l in. long.
Make a stand of 1 in. board, 9 in. square; fix in tlie
centre of this a piece of wood 1 in. lligh, with a

IV.--QUESTIONS ANSWERED BY COKR.ESPONDEN'IS.
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Fig. L'

I'ig.
_.. 2.

Wool -Winder. Fig. 1.- Cross f or h olding Wool.
Fig. 2.-Cross fixed on Stan d.
wire in the centre. The stand should be weighted
with a plate of lead, to prevent it being moved.
'l'he cross is fixed on the wire, and the wool on the
pegs ; as the wool is wound the cross turns round.
Fig. 1 shows the cross; Fig. 2 the stand and cross
fixed upon it. There is another form which folds
up. If you want this, write agaiD, and I will send
sketch of it."
Luminous Paint.-F. S. (Leek) writf'S, in re~ly
toR. R. (Upholland) (seep. 637, No. 144):-"'Ihe
following is a ·good recipe: For orange luminous
paint, 46 parts of varnish are mixed with 17'5 parts
prepared barium sulphate, 1 part I ndian yellow,
1'5 parts preJ?ared madder lake, and 38 ;parts
lu.m inous calctwn sulphide. For yellow lummous
paint, 48 parts varnish are mixed with 10 pa.rts
prepared barium sulphate, 8 parts barium chromate,
and 34 parts luminous calcium sulphide. For ~reen
luminous paint, 48 parts varnish a r e mixed with 10
parts prepared barmm sulph ate, 8 parts c1tromium
oxide ~reen, and :u parts luminous calcium sulphide.'
Steel Sp r lngs .-A. DARWIN (Han'ison Street,
Hillsborough. Sheffield) writes to WING (see
p. 686, No. H7) :-" WING can be supplied with
these by writin~ to the above address, coiled or in
full length to coil himself."
M odelUng W a x .-EDDIFRA writes, in answer to
CARVER (sec p. 622, No. 143) :-"Use white wax,
melted and m1xed w ith lard. In working it, t he
board or stone is best mois tened w ith w ater1 to prevent it sticking. Dip t11e tools also in w ater. To
colour it, use dry colours.''
V. -LETT.&RS RECEIVED.

.
Questions
have been received from the following ~.orrespoudentt, and answers onty awnlt space in Ss or, upon wb lch
there is ,.reat pre~s11re :-F. (lltt<Wcrsflelcl); W. B. B. (Sal/or<ll·;
.A. c. (LeedRI ; J). C. (Kinro~s): EJ>IHl"llA: W. G: W . (Brut<m):
W. A. Y. (f'OO!e); N. W. (Camberu:cU); D. 8. (8/an~); J, I"
(Jlar~stol~): s. & .1. <Lhanbrv£W>; THonliHILL; A. B . (Bla:ck!mrnl; G. F. D.1 Vi cto.·iaBarrack$); .AHATEUR; D. L. <Sellg OakI;
W. E. N. (])ept/ordl; E. D. (London, 8-E..I: J. B. CLit:g1'pOOll;
F. & C. ~Liverpool);
O. (~lwbon); J . 8. (Wake.Jte.ld); W. V. E.
(DeriJy) • 1L S. l 11/ackburnJ, P. 8. cLon<ton, E.O.), A. P. C.L&na·
8iP'!t• ; W. F.,t1Vir~c/u1$tcr) ; J. n.E.\Conu_o_,s.• W• .A/rit:a~J E. W.
(Cimkl; T. E. A. (.llanc/u1$tcr); F. M. c.R,nqs ~n>; .1:1. G. P.
(lJri""tO>I) ; ~ORGAliWG ·s' YOUNG JOINcllln; o. s' 8. (Tenpbllpl;
(}, H. W. (lleu:sbrt'1/1: UDRCil!D&R; ALNR: TERO; , ,
r1Yitlti1t(lton>: E. B. L. <LeiusterJ ; F. T'. cNortl•wichl ; w. B.
!Northu:ichl; c. P. & Co. (Lcmdon, S.E.); B. M. W. tBootlel;
s. F. c. (.StokeNe.c;n(ltQit); G. w. s. 11/ydeJ; w. B. (Birminaha11~) ; YuUTJJFUL READF.Il: J. s. CGI£Uigmo); J. H. B. (Ma11chester): SliOPITE i Jl', !',B. (Q!WC116bllrj/ 1 ( ELEOTRIOIAN: G. S.
,.st1mgate>; Ovx~; w. E. D. <Belfast); s. A. L. (fortamout/1.);
lf.•J. tO:r/Ul'd) ; E. P. u. cPen(lo)b· J. fi!. (Bedford. Lewhl; CH!J'8;
w.B.r,.(0/dhan~>
P. (G/O$UOW);
It. J. B. ( ((bltnl; E. o. M.(Portadoum);
P.
; J, 0. (Ardt~'ick); W . B. \V. (Lambeth) ; .ANTI·
PnocnASTI~ATI ON; AllATEUJt; J. w. D. (Ohorletil; A. w. T.
cSh~orelctl : H. 1>'. iT<'rJiowl; c. s. l.'>eltcrnnh~>; llARKDOAnD:
J. W, T. llunti11pd4n) ; GUATKll'UL · CONS'rANT RRADSR; BONA
FIDK; CJliCK; E. H. !\!. JJlidefor·£1); c. B. T. 1Wigan); w . L.
<I<'itcllin); J_. .r::. (L'it-trf1oo_t• ; CAN OB; OI.DHAll ENGillllER ;
P. B. (Hartltllll; B. W. (lla/iJa~); B. s. (Dal8t<m Lane); W. W. N.
(Leeds); HOROLOGY.

w:.
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publuhe4 at La Belle Se<utlage, Lud{/2/.e Hfll, Lond4n. a&
9 o'clock everu 11'e4nudaymqrning, and sh&Uid be obtainab~e-v
. · where throughout the United Kinudcm~ on l!'ridall a& thelatut.
u
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TERMS OF SUBSCRIPTION.
s montbs, t ree by post
..
.. .• la. 8d.
G montbs,
..
..
..
.. sa.. Sd.
12 months,
,
.. •• .. 6s. 6d..
Post&t Orders or Post omce Orders payalJle at the General>
Post OWce, London. to CJ.66ELL and COHJ'A.liY, Li10ited.
:J:EBHS J'OR TB:E INBEilTION OJ' ADV:EilTISBIIBBTB l !i B~Oa
WliE!tLY JSSUB,
£ B. d.
One Page • • • •
•
• l2 o o
Bait Pag" • · •
• u 10 o
~uarter .Page •
• - • • • • • S 12 6
Eigbtb ot a. Page • - • • - I 17 6
One-Sixteenth ot a Page· •
• • • l o o
ln Column, per inch
• • • • o 10 o
Small prepaid Advertisements, such as Situations Waute.1
and l!:xcbauge., Twenty Worde or lesa, One Sbllling, and U D!I>
!'eDDY per Word extra if over Twenty. ALL OTHER Adv.-r-tlseurents in Sale aod Excbange Column are cba.rgell Ou&
Shilling per Line (&VCI'&IfiDg eight words>.
}'7-omi••ent l'olrit·• onsl or a serlee of inurtfons,
. bu qecia arral!fltmmlt.

••• AdYertlsements should reHcb tbe'O mcefourteen
day a in adYance ot tbe date of issue.

SALE .AND EXCHANGE.
Victor Cycle Co., Grimsby, sell Mru1-cart Wheels and'.
Parts.
LIS R
Lettering and Sign-Writing made ltaay.Also lull-size 9iagrams for mar~ing out eight alphabets,
only xs.-F. Co.OLTHARD, Darlangton Street, Bath. IooDeco.rators' Stencils (6o large sheets), 2s. 6d.
Fret, C~ng, and. Bepou.a~e P.atterus.Ioo of either, full-size, IS. ; 35 Fret Photf? Frames, IS, ; 30.
Fret Brackets, IS. ; IOO Sign-writer.~ Stencils, Is. ! 300
Turning Desig:ns, IS. ; -400 small Stenclls,.xs. :· 500 Shields,,
Monograms, &c., Is.; postage free.- F. CouL'NtARD, Darlington Street, Bath (late Bournemouth).
[.p;.
For really good. cheap, Mechanical, Electrical, •
Optical Chemical, Photographic Apparatus an~ Models,
consult 'CAPLATZt's nine 2d. Catalogues.-Chectes Street,.

W.C

·

[lo~

Castings, etc., Iron lLD.d Brass.~GoDDARD, Gos[IJ ~
forth, Newcastle-On-Tyne. ·
•
•
Plalies.-Special I,ine. T rying, ss. 6d.; Jack, 4s . j'd.;.
Smoothing, 35. 6il. Bead 11-nd Ra:~bet Planes, 2s. All .
others equally low.- MARSR'A'LL, Tool M ercllant, 238, Old.
·
·
[ I7 R
Kent Road, London, S.E.
Fretwork Destgns.-2s small, 4d. ; six large Animal.
•
Brackets, IS. Id., post free. Lists free.- TAY·LOR's Fretworkeries, Blackpool.
[I9
R·
S d
Picture Mould&- 15 to as per ceot. saved. en ·
for wbolesal.e list, one .stamp.~DENT!s, I mporters, Tamrtb
.
[J·R
WO '
__..j-•
,..,
t rtalS ~ Jl
Inexpensive. and Ar~'JDwO "":a e .
or a
classes of decorattons. Send ifo~ detallcA liSts.-W. T .
CRAIG .Witk.
[20 R'
-od
' el El
. ' eotrlc ' Ligh•-:.
Dltn.am
. as, Motors, Coils
.1.1&
"'"~
,
of every descr!ption ; 11ts? Si~m , ngm~, best ~ork_man·
ship only- a grand l;>argam.
Senc one stamp for pnce list.-:w. WELLS, Eng'ineer, Tooviesworth, Crawl~y.
Sussex. [ 1 s.
~.:..
Splendid 'foll..slJr:e ~ellow-tonVt& ~olo Vlolt.u.
-Su1t
· 1adyorgent1eman .or
" solo
_ or
.. concert• Complete- > w1th.
fi
good bow anil CI\Se, Warranted m perfect order, and fit or
any player, Will take very low figure, IS~· _tjd. A_ny~ne:
wanting' a genuine ·bargain should ser.ur.e thlS 1mmaed1ately.
.....,.
About 205 worth of' first-class music will ~ inclu ed free.
GRAU
A'I,
'colle-ge Bu'l'ldi. D"",
Ipswich.
[2 s.
n
n
.,~
Fretwor-k Patterns.-List and ~p~imen pattern.
firee ~• ·-~' -EA" ES Blendom House1 Wd lfngton Road,
• ~,..,.
~ ·'
· [ s
Ne-w Brompwn, Kent..
•
.
· .3
•
•
Water Motors, from rss. each; ·~ h.·p., ~n~e 2os.; !1st,
J 5 .,..-p,-WALTON,· ., Queen Anne St.., StoKe-on-Trent. I+s
..,...,
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