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A MITRE BLOCK AN)) JlOW TO 
M,\KE IT. 

DY DA VID DENNING. · 
• 

INDIFFERENTLY known as the mitre trn.p 
or mitre block, the useful appliance which 
forms the subject of the l?re:o;ent article is 
just one of those things wluch mny be made 
by the user quite as well as by a. specinlh;t 
in tools, if indeed it cnn be cnlletl a tool, fot· 
it is mther o.n aid to the successful use of 
those things which come undet· the com­
prehensive nn.me of tools thnn one itself. I 
da.resn.y mitre blocks are to be bought in tbo 
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to say thn.t n lar~o pmportion of nmntcUl' 
wood-wtwkers havo ncvca· seen or heard of n. 
mitre hlock. ....\nywny, its u~dulncss is so 
gt·eat to nny ono who has oecasion to form 
mitres, thnt no npolt1gy is ncces:;ary f t ll' its 
mention in these page::;. It may bo n.n old­
fashioned coutrivu.m.:c, but olLl ot· new, 
nnything which cn.n in nny wa.y fucilitnte 
operations i1:1 deserving of attention. 

With re~anl to home-mado m·ticlcs, it will 
genemlly ho fnund in C\'ery npplin.uce, mnde 
by a worker for his own USl\ that there is 
some character uhout it - the maker knows 
what he wants, untl has his own idcns nbout 

[ P HICE 0 !'\B PENN Y. 

how you may mnke n. goou u ~:~c fu l one of suit­
nblo si~e for oruinn ry Plll'(lll~Cs, hut do nllt 
suppose thnt nny tlepnrtme from dimelssin••s 
m· oven mode of construction wil l neccss:nilv 
be n. fn.ult. lf you nre in doubt, or d ll ll

1t 
know anything nbout a. mitro block, follow 
tho direct ions n:~ closely n~ tlcsirecl, but, ol 
course, incorporate nny improvements which 
mny su~gest tbcmsd vcs, nud if you hit on a 
gout! pro.cticnl ideo., pus::; it on fo r the benefit 
of both nmn.teu1·s nnd profe!'l.o;ionnls. 

As the construction of the mitre block 
is under consiucration nt p1·csent, its use 
need only be iucidontnlly n.llmlcd to, as those 
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l'tr. 1.- Pront Elevation or Mltre Block, ahowtng Hand Screw. Fig. 2.-Elevn.tlon or Right-hand End. Fig. s.- Elevatlon of Left-hand End. Flg. 4.­Plan.of Frame. Fig. G.-Alternative Mode of Fastening Parts of Frame together by Screw Nalla. 

ordinary wn.y of trade, but they frequently, 
I may say generally, are made hy those wno 
use them. This 1s not surprising, as nny 
cabinet maker or joiner can make one if he 
pos!!esses sufficient n.bility to work accurately 
m the way of squaring up, etc., nnd unless 
be is able to do this he would be a. very poor 
craftsman indeed. Nor will the n.d vn.nced 
amateur experience any great difficulty in 
constructing e. mitro trap when it is dij­
acribcd to him. He hns not the same 
opportunitr of knowing how to mn.ke it a.s 
hut profeas1onal co,ifrl>re, Cor the l1\tter is sure 
to have at least some shopmute who can lend 
him one to copy from, or improve on n.ccord· 
ing to his own ideas. The n.mo.teur, however, 
working mostly alone, is to o. greo.t extent 
dependent on other eourcos for his informa­
tion, a.nd I don't think it would be too much 

its construction. Ono mnn t.h in kR ono way 
best, nnothor fancie~ thnt ::;ome li ttle nltom.­
tion will rowlcr the thing lllore conven ient 
or servicen.blo. Hence, in thc::;o nppliances 
which n.ro mnue with n. full comprehension 
of whn.t is wuntcJ , ntul nn equn,l amount of 
facility in mn.n ipuln ting the mnterinls of 
which they arc formed, one lincls thnt they 
n.ro st.ampou with nn imlivilluulity which is 
not, indeed, cnnnot be, seen in Ol'tlinnry pur­
chnsnblo tools. Now. I tlon't wish you, for 
whom I speci~lly write, to tt·y ":nu lin.d out 
some foatut·e m the block J oscnbcll, sunply 
with the intontion of impressing your own 
individunlity on it, but if you think you eau 
improve on it in any littlo ueto.il, nnd so ren­
der it mot·e servicenhlo for your own ~pecinl 
class of work, by nil menus embody your 
ideo.s wbon making up the block. I toll you 

who know whnt o. mitred joint is will 
require few directions how to use the block 
when they hn\'O mndc one. l ts n.dnptnbility 
for its work will be evident, but in o.ddition 
to the nid it affords in cutting mitres, ot· 
rnthe1· in fini~hing t.hem, it mny be snid thnt 
if mn.de a.s directed, it will ntford n. ready 
means of sqmuing oft' ends of riuces, such ns 
door rnils and styles. Inueed, to give tho 
thin~ its full title, one would be justified in 
describing it o.s n. mitroiug nnct squaring 
block ... ,The illu~:~tmtions, Figs. l, 2, and 3, 
show the block. -Fig. 1 represents it in 
fmnt olovution, ot· by moroly imagining tho 
omls reversed, n~ tho back, and Figs. 2 and 3 
the ends. A nnd u nre two blocks, both pre­
cisely alike in size nnd shn.pe. The one at 
tho left-hand onu is fixed to the fmme, D1 to 
which the other is so secured, that it co.n be 
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moved by the screw working in c. As will 
be seen from Figs. 2 and 3, one face, i .e., the 
front of A and B, slopes at an an~ le of 45 de­
grees from the top of D, forming the ~uide for 
mitreing, while the back is perpend1cular to 
the top of D, or rather to the tripli<·ate bed of 
which D is a member. 

H aving said this much on the outline 
of a mitre block:, let us now consider its 
construction in detail. In describing this, I 
take the various parts in the order in which 
I fancv work may be most readily intelligible, 
for it can easily be understood that in making 
the block it is of small consequence which 
part is made fi rst. Before go in~ any further, 
let it be said that of whatever kind of wood 
or woods the thing is made, the material 
must be p erfectly dry, so that there may 
be no subsequent twisting or casting. lf 
the trap is to be of any use it must be 
accurately made ; somethin~ near exacti­
tude will not do, so that 1t is necessary 
not only to make and fit it correctly, but to 
use no wood which will not remain true. 
If there is the slightest suspicion of the 
wood being damp, place it in some warm 
place, and let it remain till all moi:Sture has 
been got rid of, or to borro'v a very expressive 
word from the workshop, till it is almost 
"baked," before attempting to finish any of 
the pieces. 

Suppose we start with the frame. I should 
say perhaps that the measurements and 
other details are described from a block 
which lies on the table before me. They may 
therefore be taken us accurate, but minute 
fractions are not noted. The frame, or 
bed, is 16 in. Ion~ by 5} in. wide, and is 
formed as shown m Fig. 4. It is of birch, 
but any hard wood will do. The two out­
side p1eces are lt in. square, the centre 
piece 11- in. by l in. ; the three of them being 
conne~ted ~y four oth~r pieces l·i'" i?· deep 
by 1 m. th1ck, and 3~ 10. long. t IS most 
essential that the open spaces which form 
the guides for the movable block, A, should 
be perfectly true. It would never do to have 
them wider at one end than the othP-r, or in 
o.ny way irregular, and, of course, accuracy 
will depend on both sides of the centre 
piece being parallel with each other and the 
mner edges of the outer rails. If these 
points are attended to, and the pairs of con­
necting blocks are equally correct, the result 
must be satisfactory. tfhese parts may be 
fastened together by glue, and by wooden 
pegs running through all of them, as shown 
by the dotted lines on Fig. 4. If this mode 
be adopted, it will be more convenient to 
bore tlie holes in ea.eh piece separately 
before gluing up, their positions being 
accurately marked: For the pe!!S, ordinary 
dowel stuff will do very well. If on fasten­
ing the pieces together it should be found 
that the top and bottom surfaces are not quite 
level throu~h the holes not being accurately 
bore~, the m equalities may be reduced by 
planmg. . 
. .A. somewha~ easier and simpler method of 
JO~nmg the p1eces together, and one which 
will probably find more favour with most 
readers, is simply to screw the pieces together 
as suggested in Fig. 5. The short pieces are 
first scr~wed to the centre rail, and then the 
vuter rails to them. The heads of the nails 
ahould be well sunk, especially those into the 
middle piece~ in order that they may not 
interfere witn the glue acting properly. 
Glue alone might do, but I am inclined to 
think dependence on it would hardly be 
advisable, especially as the use of a few 
screws does not ent&.il much trouble. The 

· frame is further braced with two pieces of ~ 
.stuff fastened on underneath. The width of 

these is the same as the block, B, which, of 
course, must be screwed down before the 
piece at the bottom ca.n be fixed as it is with 
screws. 

The same may be said of the other end 
piece, but before considering it further, it 
will be convenient to describe the blocks, 
A and B. They are of mahogany, faced up 
on the sloping side with !-in. rosewood, 
which is glued t o them. If the work of 
facing should be objected t o, it may be dis­
pensed with though it is advi&'l.ble to face 
with some l1a rd wood, if not absolutely 
necessary. However, whether faced up 
with another wood or not, too much care 
cannot be exercised in making the work 
true as already stated. The fittings of the 
sliding block, A, are as follows: Two pieces of 
equal '"idth and thickness with those con­
necting the main portion of the frame are 
screwed to the bottom of A, and work within 
the open spaces of the frame without either 
stifrness or side play. They must, of course, 
be so fixed that the sloping face of A is 
perfectly level wit h t hat of B1 for if not, the 
mtention of the mitre block will be frus­
trated. Another piece of rosewood, the same 
size as the others, must also be screwed 
under A, but this time instead of fastening it 
t o the frame, it is fastened to the movable 
block by screws driven into the sliding pieces. 
By this a rrn.ngement, A is free to move back­
warlls and forwards along the frame, but in 
no other direction. 

We may now proceed to consider the 
screw and block, c, which, however, hardly 
call for any special remark. The face of c 
must be on the same slope as those of the 
other two blocks, to allow of the plane being 
used, and, of course, the back must be square. 
The shape of the top of the screw block is 
merely rounded off as shown, for the sake of 
appearance. It may b e suggested that so 
long as hand screws are to be obtained as 
cheaply as now, there is small reason for 
incurring the expense of having a special 
screw and block prepared. That, however, 
is merely a. detail which has not been 
enlarged on, as the great thing is to have a. 
screw with tapped block. Screwing up will 
force the block, A, towards B, but unless some 
arrangement be made it 'vill not d raw it 
back. The simplest and most natural way 
of causing the screw t o pull as well as push, 
is to have a small plate of metal with a hole 
in it for an ordinary screw nail t o revolve 
freely in it. The nail is driven in to the end 
of the wooden screw, just as if the pla te 
were being fixed to it, but not tightening it 
up so much that the plate cannot revolve. 
This plate is then further screwed to A, as 
indicated in Fig. 1, when, according to the 
direction in which the wooden screw is 
turned, the sliding block is either pushed 
forward to or drawn away from B, so that 
~nyth~ng placed between can be gripped as 
m a v1ce. 

It wm now be seen that on a piece 
of wood being laid on the upper surface 
of the bed and held fast between the two 
blocks, the end can either be trimmed off 
to form a perfect mitred joint~., or squared up 
as the case may be. It will oe understood 
that the block is merely used for the finish­
ing of the surfaces, as it is not a mitre cutter. 
Consequently, when using the plane, care 
must be taken not to injure the block itself 
by taking any shavings from it. The 
remaining piece of wood at the bottom, 
which has not yet been mentioned, is merely 
for the purvose of allowing the trap to 
be held by the bench screw when mitres are 
being worked, and for fastening to the top of 
the bench by hand screws when the trap is 

wanted for squaring purposes. Though 
simple in construction, few who have much 
occasion to use one \vould care to be without 
it. If properly made on the lines laid down 
anc~ properly used, su~h ~ mitre trap as de~ 
scnbed should last a hfetime, though it may 
be necessary t o true the surfaces now and 

• agam. 

PRACTICAL HI~TS ON MOUNTING 
OBJECTS FOR THE MICROSCOPE. 

BY A. T. SillTR. 

TRE microscope has of late years rendered 
such signal help to the cause of science 
and the secrets wrested from nature by it~ 
aid are so many, varied, and of such vast 
importance, that . almost every scientific 
worker finds it necessary at some time or 
other to turn to it for assistance ; but apart 
from t hose who make use of the microscope 
simply as a means to a n end, there are a. 
large number of workers who make the 
microscope and microscopic research their 
special study. 

The members of t his fraternity are aptly 
named "microscopists," and the family may 
be readily divided into two well-marked 
va:rieties, easily distinguishable by their 
special peculianties. · 

The fi rst variety, comprising all those who 
devote their energies to the study of the 
microscope as a work of ar t, and confining 
their attention almost entirely to the in­
vention and perfection of apparatus, with 
very l ittle regard to the wonders revealed 
by their favourite instrument, may be briefly 
described as the "brass and glass,, variety. 

The second, including those who spend 
their time roaming the country exploring 
fields, h edgerows, sandhills, ponds, ditches, 
etc., etc., in search of fresh objects of in­
terest for examination and preservation, ma~ 
be briefly described as the '' bug and slug ' 
variety. 

Thourrh both var ieties are necessary to 
ensure the due perpetuation of the speCies­
the former being more ornamental than the 
latter, which is, perhaps, the most useful- we 
will for the present confine our attention to 
the wants of the B. and S. variety, which 
also, perhaps, boasts of the largest number of 
disciples. 

The acquisition of the technical know­
ledge and practical skill required to success­
fully prepare and mount an object for ex­
amination under the microscope, is one of 
the great desiderata aimed at by every micro­
scopist ? and it is my desire t o ~ve as clearly 
as possible a few practical hints gathered 
from my own experience as to the best 
methods of prepa.rmg_ and mounting objects 
for t he microscope. I don't pretend to say 
that all that follows will be absolutely 
new; on the contrary, I expect that most 
of what I have to say will probably be old 
news to expert microscopists, but. I live in 
the hope that what I am writing will at 
the least repay perusal by novices. 

.Microscopic objects may be divided into 
three classes, according to the method of 
lighting employed in their examinations : 

1. Opaque objects, which reguire to be 
examined by direct or reflected light. 

2: Transparent objects, which are· best 
seen by transmitted light ; and, 

3. Semi-opaque obJects, which may be 
examined either by transmitted light alone, 
or in conjunction with reflected or direct 
li ht. 
~amples of these three classes will readily 

present themselves to the reader. 
It may be well to premise for the 

• 
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information of absolute tyros, that nearly all 
microscopic obj~t.s ar:e now p~epa.rec! on s!i ps 
of glass measunog 3 m. x lm., w¥ch slips, 
with the edges ground, may be obtamed from 
most opticians at prices varying from 4d. to 
Is. 6d. the dozen, accord in~ to thickness and 
quality. The cheaper slips are cut from 
pretty thick glass of a coarser quality than 
the dearer kinds, and they are apt to con­
tain air bubbles or streaks on the surface 
or in the interior at inconvenient plaees ; 
however, they answer quite well enough for 
mounting dry objects. 

The edges of the slips are prepared in two 
ways, ground either perfectly fiat or 

· rounded. Those prepared in the latter way 
are most generally used, but some prefer the 
former, because having a comparatively 
sharp upper edge, they are more readily 
picked up from a flat surface than the 
rounded ones, and not so liable to accident­
ally slip out of t?-e fin~i~ and get .broken. 
Covers of exceedmgly t glass, which ·may 
also be obtained from the opticians, of dif­
ferent sizes, and either round, square, or 
oblong, from l s. 6d. per half-ounce, are used 
to preserve the objects from contaet with the 
air and from dust. 

No workman can work without tools, but 
in this, as in most other things, the fewer 
and simpler the tools used, the better the 
result will be. Everything necessary for 
present purposes, in addition to slips and 
cover glasses named above, is compnsed in 
the following list, and of those named very 
few items need be bought, as will be readily 
seen:-

Two or three dic;secting needles; a small 
camel's-hair pencil; a pair of tweezers, 
curved preferably ; a few vulcanite or glass 
rings; a turn-table; a small pair of scissors; 
a. small bottle of japanners' gold size (to be 
obtained from the oilman); one or two 
bottles of various coloured varnishes made 
in accordance with instructions following ; 
a bottle of dull black varnish, and a little 
marine ~lue. 

The d lSSectiog needles may be made out 
of wooden pen-holders, as follows : After 
removing the barrel, wrap tightly round the 
end a few turns of strong thread or thin 
bouquet wire to keep the wood from split­
ting; then take a common sewing needle and 
pusli the point into the end as far as it will 
go, talri.og care not to split the holder ; now 
pull it out, reverse it, and l ush the head 
mto the hole just made, an the d issecting 
needle is completed. . 

It is · well to have the needle pushed 
in a good way, as it is not advisable 
for it to have too much spring, and it is also 
useful, instead of having all your needles 
perfectly straight, to bend the end of one 
to a right angle, and of another to an angle 
of about 46°. This is best done by heating 
the end red hot, bending it to the required 
angle, heatine- it again, and cooling suddenly 
by plunging m cold water or tallow. This 
latter operation restores the steel to nearly 
ita origtnal hardness. 
. The camel'a-hair pencil needs no descrip­

tion. 
The tweezers and Vulcanite rings (cells) 

abould be obtained from the opticians. 
A nn&U pair of ordinary scissors will 

au~er ~eeent purposes~ but if small dis­
ltiCtl.D4{ ICitaon are bougnt, care should be 
~keo m chooeing them that they will cut 
rjgbt np to the extreme point, otherwi:!e 
ttiey will be almoet useless for our purpose. 

All the reul&iniog articles tabulated can be 
from the opticians, but if it is pre­

to make the varnishes at home, here 
\Ire recipe. for them. 

Sealing- Wax Varnish.-)fade by dis- carried out, select a cover glass sufficiently 
solvin~ as much sealing wax (any colour) in lar~e to extend about halfway between the 
methylated spirits as the spirit v.ill take up. instde and outside walls of the cell, and clean 
If a few shreds of gelatine are put in the it carefully with a fine cambric handkerchief. 
bottle as well, it will have the etfect of ab- I say cambric, because if a silk handkerchief 
sorbing any water with which the spirit may or chamois leather is used, eltctricity is set 
be adulterated, and will cause the varnish up on the surface of the gla.s!'!, and par­
to dry with a good bright surface. ticles of dust a re attracted , which is not 

Z inc White Cenunt.-Dissolve half an desirable. 
ounce of gum damar in one ounce of ben- The cover glas:::, when cleaned, should be 
zine, and add white oxide of zinc until the taken in the tweezers, warmed , and carefully 
mixture is quite opaque. placed on the top of the cell, care being 

Japanners' Gold Size.-This may be used taken that the edges adhere all round. 
either by itself or mixed with Yarious col- The slide should now be placed on the 
oured pigments according to taste. turntable, and a thin coating of gold size ap-

BrunS'loick Black.- Ordinary Brunswick plied to the edges of the cover glass, and the 
black makes a very good varnish for finishing whole should be allowed to dry. When dry, 
slides. another coating may be applied, sufficiently 

Dull Black Varnish.-~Iade by mixing thick to fill up the angle between the edges 
lampblack with turpentine. This varnish, of the coYer glass and the top of the cell 
if properly mixed. should dry with a perfectly walls, and this again may b e mcely finished 
opaque, dull black surface. off with coatings of various coloured va.r-

The zinc white and gold size varnisheg are nishes, sealin& wax, or other fit substance. 
the most reliable, as the sealing-wax varnish All slides snould be carefully labelled as 
is apt to shell off when it becomes very dry soon as mounted, but it is often inconvenient 
and old, being too brittle, but it looks very to do this at once on account of the varnis h 
nice when ne,vly put on. not bein~ dry. -:-\. go~ plan is to write the 

The turn-table is used for causing the slide name of the obJect m mk on the back of 
to revolve, and so facilitate the application the slide. This can be cleaned oft' after 
of the varnish to the edge of the co>f:r the >arnish is dry, and a neat label affixed 
glass, and in choosing it you should see that at one end to the face of the slide. The 
the slide bolder runs true and re>olves freely. label should state the name of the object, 
A turn-table will co5J t from 5s. to 2ls., but where the object was obtained, date of 
you ce.nnot very well get on without one, mounting, method of pre?aration, l!-Dd name 
unless you are content to allow your work to of mounteT. 
look "botchy.:• Those having an automatic Various modifications of the above method, 
arrangement for centreing the slide are the to suit different objects, will at once sugge~t. 
most convenient. themselves to the careful observer ; for in-

Having procured the few nece1:saries men- stance, the object may be too large for any 
tiooed above, let us proceed to work, and as of the cells you have in stock. This difficulty 
opaque objects are the most easily mounted, may be met by cuttin~ a cell of a suitable size· 
and require the least preparation, we will out of a piece of carctboard of the requi:;ite 
commence with them and suppose we have thickness, and using a square or oblong <:oYer 
to mount the wing of a small butterfly or glass, instead of a circular one. Ag-nin, t ho 
moth. object may be of such a nature that you. 

Opaque objects are, as a rule, best ex- may wish to have both sides of it displayed. 
amined io their natural state, an1l without In this case you will, of course, proceed a~ 
any preparation except removal of all mois- above, but omit to blacken the mterior of 
ture ; and as they are usually of some per- the cell, but you must be careful to choose 
ceptible thickness, to avoid pressure they 

1 
a cell of the exact size required, as you will 

nearly always require t o be mounted in a not be able to use gold size to keep it in its. 
raised cell. place if it does not fit. 

To make a cell, choose a ring of vulcanite Sometimes the object is so thin that eJl 
or glass sufficiently large to enclose the your rings will be too thick ; this difficulty 
object and of the requis1te thickness; after may be met by cutting a cell out of paper 
carefully cleaning a 3-in. x 1-in. slip, cement with the help of gun wad punches; or a 
the ring to it at the centre with marine glue, I circle of gold size of the requisite width 
and when the cement has dried make the may be described on the surface of a glass 
inside of the cell black by applying to the slip with the help of the turn-table, and the 
surface of the glass and the edges of the cell object mounted in the cell thus formed. In 
a thin coating of dull black varnish. When this case, all that is necessary after placing 
this is dry apply evenly to the top edges of the object in position is to gently warm the 
the cell a. thin coating of japanners' gold cover glass, which will at once adhere, then 
size. finish off in usual way. 

The slide should now be put on one side If you have many objects to mount the 
for a few hours, under a glass shade or in a best plan is to prepare a number of slides 
place free from dust, in order to allow the by cementing cells to them beforehand i but 
gold size to become "tacky," and when it great care should be taken that 'vhen the 
has reached this stage the cell is ready for cement is dry the rings adhere at every point, 
the reception of the object. so that there may not be the slightest chance 

If the object, '"hich I repeat should be of air penetrating to the interior of the 
thoroughly dry is just large enough to touch cell. 
the edges of tbe cell and the under side of You can always ensure the success of a 
the cover, well and good, place it carefully dry mount by taking care that everything 
in the cell; but if the object is slightly inside the cell is dry before the cover glas:; 
small, the least sensation of gold size, be- is put on, and making sure that when the 
tween the object and the bottom of the cell, slide is fin ished it is bermetically sealed. If 
will have the effect of keeping the former these two rules are carefully adhered to, you 
from slipping about and so getting injured need ha>e no fear of mould appearing to 
after the mount is completed. If gqld size spoil your work. 
has to be applied in this way, it is as well As mounting for the microsco{>e requires 
to let it get nearly dry before completing great nicety of manipulation, 1t may be 
the mount. found difficnlt a.t first, but this will soon 

When all these instructions have been disappear by practice. 
• 

• 
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AN I RON REBATE PLANE. 

obtained, and the best results possible from 
the rebate plane are secured. 

AN IRON REBATE PLANE. 
BY A FOREMAN PATTERN MAKER. 

• 

[Work-July 20, 1889. 

forming a bedding for the lower end of the 
iron which comes just above the bevelled 
facet. A common iron plane is shown in section 

PunPosg OF REDATE PLAID:-WHY SKEw-uooTHED in Fig. 1, the pattern in Figs. 4 and 5, and the -EFFECT oF SKEw-~rouTH-PATTERN rou core box in Frg;::. 2 and 3. I n Figs. 4 and 5, the REBATE PLANE-CORE BOX-PBINTS-l\IOUTH print, A, Of the pattern is Of the same thick­
-FILLING IN BLOCKS-DIMENSIONS-SPECIAL neSS as the width between the inside faces 

The filling in blocks shown at A A 
(F ig. 1), made of any suitable hard wood 
are fitted carefully in place, using red lead 
to t est the accuracy, or otherwise, of their REBATE PLANES. of the casting. This print is 

HITHERTO I have treated only of those planed to gauged thi~kness planes which are used for working over tirst of all, and upon It the broad surfac~s, the planes being tra ve~sed pieces, ~' which are of . the sideways at will to operate on any port10ns same thickness as the Sides of these surfaces. In another and larger I of the castings, are nailed. class of ~lanes the action is entirely localised The thickness of these sides in the duection of the breadth, so that they when finished should be t in. remove a narrow zone of material only. In t he pattern they may be These embrace t he rebates, rounds, and /o in., or a trifle more if it is hollows, fillisters, ploughs, beading, and mtended to plane the sides other planes. They constitute by fn.r the in _preference to filing them. largest portion of the kit of a joiner and Before being fastened on,. cabinet maker, and are mostly made in the holes through which the wood. The simplest of all is the rebate, shavings ha.ve to escape are because it ooerates only on fiat surfaces, the cut out, and usually the top 
,, 11 being mostly of various sectional forms. mental outline, somewhat us 1<---------------------a TO 9 -------------------·------·-----~ In few of these is the cutting action so good shown in the figure. Note the Fig. 1. -Section through Rebate Pla.ne. a.S in the common bench 

planes; first, because they contact. Before fitting have single irons only, them, it will be necessary and second, becn.use in to rough file t he inside many cases, as for ex- faces of the casting, and ample in the moulding to check their parallelism planes, the proper cutting with internal calliJ?ers, to action degenerates into be sure that the w1dth at • • scrapmg at certam sec- the upper portion is not tions towards the sides less but of t he two of the planes, where the slightly greater than t he angle which the iron width lower down. As makes in relation to the in the previous examples, sole, and which should see that the fit is perfect properly be normal at everywhere, and also that every portion of the curve, the bedding of the iron cannot be maintained. on its seat, and of the Moreover, all.these irons 2. wedge on its iron, are are very slight in them- perfect, in order to di- · selves, and apt to chatter minish r isk of choking on their seats. c ·------iWJI----- ------ - s - -----------------~.!~• ----- c and chattering. The sec-It ~~~via~ some- ~~~~~~§~~§~~~~~~~~~~~~~~~~~~~~~~~~ tion(Fig.1)shows~e what the tendency of the 1..:: relative arrangements of rebate plane to chatter Fig. 2.-core Box for Rebate Plane : Plan. Fig. 3.- Dltto: Section. blocks, iron, and wedge 

::. 

so clearly that further 
great breadth of the print , exylanatory remarks are u~neces~ary._ . . which is quite double that have not given many d1m.ens10ns m th1s of the pattern itself, in instance, because the drawwgs are pro­order to enable it to balance portional and all measurements can be the core properly, the pat- scaled. An ordinary rebate. plane is a~out tern moulding upon its side. 9 in or 9t in. long. Th.e width _for an 1ron Being so shallow it is not plane may ran!?e from 1 m. to It m: . nece:ssary to make any taper It is not advisable to exceed 1~- m., nor IS in the sides of either pattern it well to go below 1 in. in an .iron plan.e ; or print. If made dead thou<Th in wood we may go to t m. and ~ m. square, the rapping will In o rebates, as in smoothing planes, it is cause it to dehver freely. often convenient to bring t he Iron close to This is a case where coring the front for the purpose of working right out is quite necessary, be- up to a 'shouldered end. This cannot be cause the deep and narrow done in a plane made of wood, because of body of sand between the the weakness of the shor t grain. . But such sides would not deliver from a plane is easily made in ~etal. . The one a pattern made just like its here figured might be modified m such a casting, except by imparting way. but usually the tool is made altogether an extravagant amount of smaller. One of this special type will be taper thereto. described in a future paper. 

The actual mouth for the It has been advanced that no one who Pig. f. - Pattern of Iron Rebate Pla.ne: Elevation. iron cannot be cut in the · can buy a tool will make one ; but th~ is Pig. 6.-Ditto: Plan. pattern, becn.use it would not by no means the ~el as many a: pr?-. . mould properly. This must fessional workman mll oe foun~ who w.Ill that 1.t lS ?Sually ma<ie ske~-mouthed. The 1 be cut t hrough in the casting, either with a not only make, but even contnve speCial skewm~ 19 not _great, but It has the effect slitting fi le. or with a hack saw, and finished tools for special purposes. M~reov~r, t~e ?f caus!n~ the u on to sever the grain fibres by filing to the size required. methods of making tools desc~Ibed m this 1~ detail, m .the same_way as a chisel when The core box (Fig. 2) i~ sill? ply a rectangu- and other papers on t~e subJect are use­direct~ c;>bhquely cues more sweetly than lar open framed box havmg Its ends grooved ful as formmg a steppm<T-stone to the art when 1t lS thrust straightforward through into the sides in the usual way and having of pattern making, wbic1t will eventually the stuff . . Making the body of th~ pla~e a piece, A, bridging across it to 'act as a stop be treated in a more comprehensive man­of metal mstea.d of wood extra weight IS for the wedge, and also a triangula.r bit, B, ner . 
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SOME LESSONS FROM .L~ 

BUREAU. 
BY D.A. VID .A.DAMSON. 

(Continued from page 246.) 

OLD 

PREPARATION OF DRAWERS-FITTING DRAWER 
FRONTS-TREATMXNT OF ·wooD-DOVETAILING 
OF PARTS-LAP D OVETAIL-REASONS WHY­
IMPROVEMENTS IN WOOD WORXING-FASTEY­
lNG DBAWER BOTTOMS-PLAIN BOTTOMS­
?t!UNTED DBA WER BOTTOMS-WHY DRAWER 
BACKS AXE NARROWER THAN FRONTs-COCK 
BEAD-STOPS-FITTING LOCKS-KEYHOLES­
PLATE ESCUTCHXONS - PLINTH-CONNECTION 
OF END PIECES-CLEATS FOR PLINTH­
MOULDINGS-BLOCKS. 

THE work, so far as it has gone, may be 
glued and fitted up now ; indeed, it will be 
better that it should be before preparing 
the drawers. These will require some de­
gree of expertness, though what may 
be lacking in this respect may, to a 
great extent, be made up by careful­
ness in every detail. Anyhow, a 
drawer is not the easiest thing to 
make if it is to work well and satis­
factorily ; and though it may seem 
such a simple piece of work, the man 
who can construct one perfectly may, 
without vanity, consider hin1self a 
skilled mechanic. Let the drawer 
fronts be fitted very tightly to their 
places before making the drawers, 
and in particular see that they are a. 
little too full in width, if there is the 
smallest doubt about the wood being 
perfectly well seasoned, for if wood is 
cut exactly to width, and afterwards 
shrinks, the drawers will not fit well. 

It is by no means a bad plan, in 
order not to run any risk, to let the 
wood stand for a day or two in some 
warm place before it is fitted. I 
would say that it should be placed 
near a. fire, were it not that other 
risks are incurred by so doing, unless 

course the object of the dovetailing is to for improvements may be listened to with 
keep the parts together in the best possible respect, unless experience shows them 
way. The question then is in which direc- to be faulty in themselves; for though 
tion, or where is the greatest strain on a they are not very common, improvements 
drawer. The answer can only be that it are sometimes made. I saw one the other 
is on the front, for on opening, it is that day in a piece of furniture on which it 
which is pulled. If it were loose it would might fairly haye been supposed in_ge~uity 
come apart from the remainder. The same 1 had exhausted Itself long ago. No, 1t lS not 
:t~plies, though in a less degree to the back. a patent, and I may tell you some day what 
We therefore discover from theory, why it it was, but as it has nothing to do with the 
is that experience ha~ shown the best way bureau, it does not concern us at prese~t ; 
to fit a drawer together is by dovetailing not, at le~t, further than gently reducmg 
the parts so that a backwards and forwards the shock 1t may be to some, when I tell 
pull will not separate them. A lateral pull them that the style of fitting the drawer 
on the two sides 'vould soon do so, for there bottoms in the old bureau will not be re­
is no resistance offered in this direction, commended for the present day workers. 
except that caused by glue ; but then, again, In it the drawer bottoms are fastened under­
no great strength is required, for the strain neath the sides and back, and against the 
cannot be so great as on the back and front. front. The grain, moreover, runs from back 

Never thought of that! No, perhaps not, to front. The consequence is, that in several 

l'ig.l6. 

:Fig.14. 

l'ig. lZ. 

-. 

- ·-

places the bottoms have split, al­
though- think of it, unreasoning 
admirers of the antiquated-in the: 
"good old times, workmen never­
no, never-used anything but sea~oned 
stuff. Nowadays it is considered best. 
to let the grain run from side to side,. 
and to make due allowance for any 
possible shrinkage. So that if the· 
bottom does contract, it shall do so 
without detriment to the efficacy of 
the drawer. 

care be taken, and judgment used in 
turning the boards about, so that all 
parts are equally and gradually 
warmed. If this is not done, the 
boards, throuo-h drying more in one 
part than another, will probably twist 
and bend. If carefully watched this 
should not occur, and, in case of 
bending, it will be well to know that 
the hollow will be on the side nearest 
the fire. This arises from the wood 
nearest the heat shrinking most, so 
that the bend, if taken in time, may 
be counteracted by merely reversing 

Fig. 12.- Fitting of Drawer Bottom. Fig. 13.-Back of Drawer. 
Figs. 14, 15, 16.-Beadings for Drawer Fronts. Fig. 17.­
Cleat. Fig. l B.- Section of Plinth Fastening. 

This may easily be managed by 
fitting the drawer bottom into grooves . 
in the sides, similar to Figs. 10 and 11, 
but as the groove to a certain extent 
weakens the drawer side, as well as. 
for other minor considerations, another · 
plan is preferable and commonly 
adopted. In it the groove is run in a 
separate piece of wood, which is after­
wards glued to the drawer sides, and 
the drawer bottom snbseguently · 
pushed in. Fig. 12 explains this more­
fully. As in the preceding illustration, 
.A. and B represent the side and bot­
tom, while c shows the grooved slip. 
This may be about 1 in. wide, t-in. 
stuff. The edge within the drawer is. 
usually rounded oft' for the sake of 
neatness. and the lower edge is level 
with the bottom of the drawer side. 
This grooved slip runs the whole: 
length of the end or side. It is a 
good plan to cut a groove also in the. 
drawer front, into which the front 
edge of the bottom may be pushed, as. 
otherwise the least contraction will 
leave an open space between the bot-

the sides. The sides of the drawers may 
also be submitted to the same treatment; 
but whether they are or not they must be 
cut to fit very tightly · a rub with the glass 
paper will soon ease them sufficiently after­
wards, if they don't run easily enough. 

The front, ends, and back of each drawer 
are dove~iled to each ,,other, in the way 
that may best be explained by reference to 
any ordinary drawer. In fitting the sides to 
th~ f.ront, what i~ kn?wn as the "lap" dove­
tall 18 used. With It the ends are sunk in 
the drawer front, so that looking at this 
from the front no joint is perceptible. The 
back is fitted with the ordinary dovetails 
into the sides. The question may occur to 
the mind of the novice in drawer making, 
whether the pins (the dovetails) are to be 
formed on tlie ends or on the back and 
front, or even whether it matters which. 
~n thil1 8.8 in most other construction, there 
11 ~ n~ht and a. wrong way, a-nd we can 
IUily Judge for ourselve.s which is the 
ptoper method in the present instance. Of 

tom and the front. Another hint that 
for we do so many things correctly by force may be useful in connection with drawer 
of habit, that one is apt to lose sight of tho bottoms is this :-Do not cut them off too 
fact that some one in far-oft' times perhaps bare at the back; let them prqject a little, 
must have pondered even on the right and and don't put any nails through them into 
the wrong way of making such a matter-of- the back, at any rate for a time ; or if they 
fact article as a drawer. Did the man who fit so loosely in the grooves that they must 
first promulgated the now accepted method be fastened to the back someway or other, 
of fasteninu a drawer too·etber meet with let it be with screws, which can easily be 
opposition from his fello~-workers 1 Did withdrawn, and not with brads hammered 
they look upon him as a dangerous cha- in. If this precaution is t.'lken, the groove 
racter who instead of being content to along the front may be omitted, though it 
follo~ his f~refathers, was always bothering J is never objectionable, and may often be 
after some new-fangled idea 1 Did the anti- serviceable. . 
quarian of his time think he was not a true Plain bottoms, such as have been descnbed, 
"art worker" because he actually had the do very well for short drawers, but when 
audacity to fancy that he could improve on these are of any considerable len~th, such as 
old forms 1 I wonder. Probably he met the long drawers in the bureau, 1t is better 
with much the same kind of reception that to have a "muntin," as it is called.. I am 
one does now from a. certain class of patrons, no~ s~ue about the orthogr~ph~ of this wordz 
as they like to cons1der themselves, of art, as It 1s n<?t a commo~ o.ne m lit~ra:ture, an<1 
when one advocates new and modern im- I have failed to find It m any d1ctwnary, of 
provements. which I ha:ve looked int? severalfor_the pur-

Even in such a venerable handicraft pose. It 1s, however, gtven phonet1cally as 
as that of the wood worker, suggestions ! used in ordinary workshop parlance, and as 

• 
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spelled by cabinet makers when writing for 
their craft. so that it will be well under­
stood by those who are familiar with the 
construction it indicates. 

A munted drawer bottom consists of 
three parts, the muntiu itself and two 
others. The munt.in is merely a piece of 
wood acting as a stay for these, and extend­
ing from the front of the drawer, where it 
is fastened, to beyond the back, underneath 
which it is secured. Its width may be from 
3 in. t o 4 in .• and its thickness ~ in. Along 
each side ed~~ a. groove of the same width 
as that in wnich the drawer slips is to be 
plou~hed. A recess is cut ut the bottom of 
t he a.rawer back, equidistant from each end, 
f or t he mu.ntin to he in, so that the grooves 
shall be in the same plane with those in the 
slips and front; or, instead of cutting n. space 
in the dra.\ver back for the muntin, this is 
cut down or rebated as far as the tvp of the 
groove, and then secured underneath the 
back. Each method has advantages peculiar 
to it, but the latter is the one genet·ally 
adopted. Tlte other pieces of wood nre of 
the usunl thickness of dt·awet· bottom stu1l', 
o.nd it will be unnece:~..--.'l.ry to do more than 
state they are pushed int.o the grooves as if 
there had been no muntin. 

The reason why t he drawer backs (Nos. 34 
and 35) are stated in the list to be n:uTower 
than the fronts (Nos. G nnd 9), will now be 
apparent, for the bottoms are fitted under 
t hem. Fig. 13 shows n. corner of a drawer 
seen from behind. It will be noticed that 
the top of t he back pieco is shown lower 
than the sides. This generally is so, but it 
is not of impor~nce that it should be. unless, 
perhaps, a. t rifle, just to be sure that it is not 
.above the level of the sides. These, it will 
:nlso be noticed, a re slightly rounded nt the 
top corners for the purpose of giving the 
-drawers an easy entrance. The bottom 
-corners and outside edges mn.y also be 
.rounded for ;the same reason, though it is 
not necessn.ry if the upfer ones are done. It 
will. howeverl be wel to rub the uprigftt 

..angle down a ittle with gloss paper, not too 
much, but j ust enough to allow the drawer 

· t o enter easily. The drawers as described 
.are perfectly plain, witho~tt even a J1retence 
-at ornamentation, although Fi~. 1 mdicntes 
a. bead round each. This bead 1s represented 
on u.larger scale in F ig. 14, which shows it 
t o project a little in front. It is known as 
t he " cock , bead, and though rather out of 

·date, there is no reason, except on fashion­
~able grounds, why it should not be as popu­
lar as ever it was. It is, indeed, one of .those 
·details of finish which, though temporarily 
neglected, never seem altogether discarded. 
'To make it, a. shallow rebate is cut all round 
the drawer front, usually as far back ns the 
-dovetails, on the ends and thickness of the 
front on top and bottom. In this rebate, 
:and filling it, the piece forming the bend is 
,glued or fastened with glue and a brad or 
'two. The front edge is rounded

1 
as it may 

~asily be with ordinary appltances for 
t hough there is a BpeciaUy constructed. tool 
for the purpose it will not be worth any one's 
while to get it, u nless he wants to make a 
great number of'' cock beaded, drawers in 
the shortest t ime. The corners of the beads 
are mitred (see Fig. 15). Another bead, and 
one perhaps slightly easier to form, equa.lly 
suitable as the other, though not so often 
made use of for oak drawers, is shown in 
Fig. 16. The principal difference is that it 
does not project beyond the d rawer front, 
and consequently :i one edge is rounded. 
N either of these b s should be too t hick; 
t in. is guite enough. There is, of course, 
uo neces1nty why the beads should be used, 

• 

their only object being to relieve the 
drawers from absolute plainness, aud, after 
all, it mny be open to question whether they 
are worth the labour involved by them. 
Now, to prevent the drawers being pushed 
too fur in, for I assume that they do not 
extend quite to the bn.ck of the bmeau, and 
when quite in they should be level with the 
rails between them, ot· the merest trifle within 
them, unless beaded us in Fig. 16, when they 
should project a little, just the extent of the 
rounded wedge, some kind of stop will be 
wanted. These can easily be made of a thin 
piece of wood brndded to the rails, so that 
the fronts of the drawers catch against them. 
Usually a. couple of stops are placed for a 
drawer-one near each end, and, of course, 
clea.r of the dr:\wer sides. Their exact posi­
tion can easily be ascertained by measurement 
and experiment. Thus. if the drawer front is 
exactly 1 in. thick, and it is, when in, to be 
quite tlush with the rail, the front edge of 
the stops tuust be just 1 in. back on the 
bearer. 

Locks ma.y be fitted to the dra,wers any 
time nfter the stops have been placed, or, 
indeed. locks may be fitted as soon as the 
drawers have been made, only the holes for 
the bolts cannot be accurately cut till the 
exact I)Osition of the drawers wlleu shut is 
known. These holes, of course, are cut into 
the under sides of the bearers ; but, per­
baps, before mentioning them, I should have 
said something o.bout fitting. the locks. 
'l'hese must be sunk so that the1r backs and 
tops are level with the wood to which they 
arc 11ttnched. Nothing looks worse than n. 
lock too dreply sunk, especially on the top 
of the drawer front, nnd it is a fault that is 
easily avoided by a little care. If too much 
wood llas been cut n way, the lock may easily 
be got to a proper level by packing with a 
thin slip glued. Be c~trefulnot to make the 
opE:ning too wide for the lock, though, for 
this is a mis~1.ke not so easily remedied. 
'!'he best wav to do so will be to cut the space 
out clean, fi)l with a block glued in, aud fit 
the lock afresh. Now a. place for t.he bolt 
will have to be cut in the bearer above each 
lock. I ts exact position may be ascertained 
by measurement, but a simpler plan will be 
to blacken the top of the bolt with a little 
gas black and glue say, then, when the 
dmwer is in place shoot the bolt, of which 
an imprint will be ieft where the hole is to 
be made. Of course, the blacking, or what­
e'\'er it is, must be wet, or no imprint will be 
left on the bearer. 'l'he hole may be cut 
with a small chisel of the ordinary shape, 
though there is a contrivance, a kind of bent 
chisel, made especially for cutting holes in 
similar positions. It is, however, not often 
seen. Perhaps I ought to have mentioned 
something about cutting the keyholes, 
though really the only thing to be said about 
these is that they should be nen.tly formed 
if the ordinat·y thread escutcheons are to 
be sunk in them. In case, however, this 
is beyond the skill of the maker, he may 
be pleased to know that he can hide any 
unshapely keyholes by plnte escutcheons, 
which are p1eces of brass made to screw 
on to the drawer front, and havin~ an open­
ing to pass the key. '!'he bulk of the bureau 
is now done, and those who have managed 
thus .far will find the rest comparatively 
simple, though, in point of t ime, it mn.y 
take ns long. There st ill remain the plinth 
t he writing lid, t he smo.ll fittin~s inside, and 
t he back to be attended to. I t 1s immaterial 
in what order thE"y are done, but perhaps that 
just given will be as convenient as nny. 

The j>linth may, therefore, be described 
first. This should be of 1-in. stuff for the 

ends and front, which may be either shaped. 
as shown on Fig. 1, or left plain. The ad­
vantageof the sho.pingout is that the feet of the 
writer do not knock ~tgn.inst and bruise the 
front of the plinth, as they nre apt t o if it is 
left solid, and perhaps it is more pleasin~ 
to the eye. I n length the plinth shoul<1 
measure about l ! in. more than the extreme 
length of the bureau above it. and ! in. more 
than the width of the ends : in other words, 
it will extend i in. beyond tl1e upper portion 
of the bureau, in front and at each end, the 
ends of the side piece::~ being tiush with the 
rest of the job behind. '!'he front and ends 
may be dovetailed t ogether, the pins being 
cut in the front J;lieces. A very much neater 
way, however, will be to mitre the cornet·s, 
and fasten them together with the mitre 
dovetail. '!'his joint, however, as alrea~y 
intimated, may not be convenient, and a 
plain mitre, though sightly, would not afford 
the necessary strength. This may, however, 
be sained without any dovet..'l.iling, by simply 
glumg a block on the inside of the angle. 
All that is required is that the block should 
be rectangular on two of its sides, o.nd that 
these should he glued one to an end, and the 
other to the front piece of the plinth. The 
block may be one to two inches wide on 
e~'lch face, nnd if made triangular in section 
it will be an easy matter to further strengthen 
the joint with one or two screw nails driven 
throu~h it into the plinth. The length of 
the biork, of course, cannot be mort~ than 
the width of the plinth pieces, and it should 
not be much shorter. 

Somewhere nen.r the back connect the two 
end pieces by another of the same width. 
Pine will do very well. It must be slightly 
shorter, as it is to be dovetailed in the same 
manner M the dl'awer bearers were-1·.e., 
a groove shn.pcd to fit it must be cut across 
the end pieces of the _plinth, or it may simply 
be attached by glued blocks such as those 
mentioned for the front corners. The result 
will be a frame, some 4 in. deep, say, with 
the back three or four inches within the 
ends. The remainder of the bureo.u will 
stand on this, but no provision has been 
made for fastening the two parts to~ether. 
There are at leo.st two ways by which thts may 
be done in a thoroughly workmanlike man­
ner, and a good many more, which! though 
in practice mn.y be found sufficient y eftica­
cious in the hands of skilled workmen, eau­
not be recommended to the amateur. I n 
one of the two methods which he should 
adopt if he wishes to avoid all risk of some· 
thing ''going," pieces of oak, or whatever 
the btu·eau is ofhare laid on the frame of the 
plinth. The t ickness of these does not 
matter, t hough they should hardly be less 
than i in., still if this is not couvement t in. 
will do very well. They should not be less 
tho.n 2 in. wide, and each J?iece should be, 
ns long as that on which it IS placed. The 
outer ed~es should be level with the outside 
of the plmth, so that they ban~ over on the 
inside 1 in. or so. The ell<ls should be 
mitred to fit each other, and when this is 
done these pieces should be fastened by glue 
and screws to the other part of the plinth. 
There is now a rail through which screws 
may be put into t he bottom of the buren.u ; 
but remembering what has been said about 
the undesirability of rigidly binding cross 

~
rains t ogether, it will be seen that screws 
or screws and glue) can only be used in 
rout, as if t he ends of t he plinth were to be 

fixed to tl1e bottom in the same way, this 
latter would have no freedom in case of 
shrink~e. Still it is necessary that the 
ends should be fastened, and it ma.y very 
simply be managed by a couple of cleats to 
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ea.ch, one near the back rail, and . t!Ie other 
midwa;r between the front and 1t. The 
exact slZe of these cleats (F ig. 17), or blocks, 
is not important, but as some idea 4 in. 
long x 2 in. wide may be stated. The 
depth of ·the piece cut out should be the 
same as the thickness of the top rails of the 
plinth, so that when the cleats a re screwed 
to the bottom of the bureau they will hold 
thTh~nth to it. · 

· bein~ done, the moulding also mitred 
may be la1d on and glued to it. In 
addition the front moulding may be glued 
to the pine bottom, t.he edge o.f .which. it 
should cover and h1de the JOint w1th 
the oak bearer above it. Be careful not 
to glue the end mouldings except to the 
vlinth, and if there is any fear of them being 
knocked off, or the glue giving way, a screw 
or two driven in on the slant from below 
will prevent any injury of this kind. The 
section of the completed plinth, with its 
attachment, is shown by F ig. 18 ; A and B are 
the end and bottom of the bureau ; c, the 
lower part of plinth; D, the upper part han~­
ing over underneath the bottom, to which 1t 
is held by the cleat, E; and F is the moulding 
planted on to the plinth outside. If de­
aired, a piece similar to D may be fastened 
on the back rail of the plinth, and if the 
bureau is made much larger, perhaps it 
will be as well to do so, securing it to the 
bottom by cleats, which should allow it, or 
rather the part above, sufficient play. In a 
bureau of moderate .size, however, such as 
the present, this extra labour need not be in­
curred. In the other method alluded to, the 
pieces n, may be omitted, and their purpose 
:;erv;/ by blocks glued inside the plinthl and 
fastening it to the bottom. Those in tront 
may be glued, but those along the ends 
should be fastened by the cleats. No object 
could be served at present by giving other 
methods, as the latter is as simple as 
possible, though not quite so good in all 
respects as the former; it has some advan­
tages to recommend itt and with fair work­
manship and sound, ary wood it is reliable 
enough for ordinary purposes. 

BURGLA.R ALARUMS : 
How to Make, Worlc, and .Maintain. 

. BY OEORGE EDWINSON DONNEY. 
(Continued front page 180.) 

THE Y o u -THE B oBBINS-THE OorLs-THE ARMA· 
TOBE-TB E A RllATOJiE SPRING-THE CONTACT 
PILLAR AND SCREW-THE HAMMER- THE 
GONG AND ITS PILLAR-THE RELAY. 

The Yoke.-The yoke of the magnet is the 
piece of metal to which the cores or legs of 
the magnet a.re attached. This should be 
either made of iron entirely and the legs 
fixed to it, or the two legs must be connected 
by a ~trip of soft ~ron. .A sh?rt piece of 
angle uon of the right dunens10ns to suit 
the size of bobbin to be mounted on the 
legs will niake a. good yoke since it will 
serve a.s a. bracket a.a well. On reference to 
Figs. 4 and 5 {page 179), it will be seen that 
the yoke is a.ttaclied to the metal frame and 
ia made to fulfil a double purpose. It f~rms 
a.n angle,. one side of whicli serves the purpose 
of !I' yoke, whilst the other forms a lug to 
whicli the armature spring is -attached. 
So.me magnetic advantages are secured by 
thu. arrangement . 

2'1~.e Bobbin&.-The bobbins for the cores 
of electric bell magnets are usually turned 

. out o! boxwood or ebonite. 1'hey a.re made 
U tbin u the atre.ngth of the material will 
b.nr, Qd apecia.l attention iJ paid to the 

. *'.i•pa11.of tlle boiy, th~ best etfecta being 

• 

B uRGLAR A LARU.!J!IS. 

obtained in an electro-magnet when the 
insulated coil of wire is as close to the core 
as it can be brought. This consideration 
will also determine that the bobbins should 
fit the cores in every part. Should the 
workman make a slip and the bobbins go 
loosely on the cores, the space must be filled 
with a slip of thin paper wound on the 
cores and the bobbins fitted on this. 

'11/te Coils.-The wire for the coils of an 
electro-magnet should be of pure soft copper 
perfectly insulated with a sill.: coatin~. '1'he 
wires generally in use for electnc bell 
magnets are coated with green silk, and 
thus have an attractive appearance. 'I'he 
silk coating must be without a break in any 
part, that is, we must not be able to see the 
copper wire beneath. Should a bare place 
be seen whilst winding the wire on the 
bobbin, stop winding. and cover the bat·e 
spot with a thread of silk wound around 
the wire. If this is neglected, and two such 
bare spots on two different ln.ycrs come 
together, the coil will be short circuited, 
and a portion of the magnetic effect of the 
current be lost. The bobbins may be 
wound with wire in a small lathe, but a 
little experience will be needed before a 
stran~e hand can wind the wire on regularly. 

If, nowever, the bobbin, reel, or spool of 
wire is placed on a piece of iron wire where 
it is free to run around, and held in one 
hand at a distance of about a foot from the 
bobbin to be filled, the wire will go on in 
coils side by side and almost guide the 
hand, if this is allowed to follow ,its course. 
A fold of white tissue paper between each 
layer of wire enables the winder to guide 
the wire with exactitude. The bottom end 
of the wire placed on each bobbin must 
first be brought out through a small hole 
bored in the end of the bobiJin, or laid in a 
small nick made in the edge of the end, and 
some 8 inches of it coiled around a small rod 
to form a helix. This will serve as an 
elastic connection between the two bobbins, 
or to connect the coils with any other part. 
The bobbins should be quite tilled with 
wire, and the top ends secured by a string 
of silk t o keep the wire from unwinding, or 
the ends passed once or twice around the 
last fold and then drawn tight. The top 
ends should also be coiled on a rod to form 
a helix. W hen this is done, the bobbins 
may be slipped on tight on the cores, and 
the two bottom ends of the wires connected 
together. To do this, lay bare the copper 
by stri.Pping off half an inch of the silk 
insulatiOn, clean the bare copper with a bit of 
emery clot~ and twist the two ends tightly 
t ogether. These may be soldered to ensure 
good contact, but this is not always clone. 

1'he Armature.-This must be made of a 
strip of soft iron, as soft and as well annealed 
as the iron in the cores of the mag net. The 
size of this strip must be proportioned to 
the diameter of the magnet coils and their 
distance apart. It should be long enough 
t o come to the edges of the coils, and wide 
enou~h to cover the cores, whilst it should 
be thiCk enough to hold the hammer shaft 
inserted in one end. A good size for a 
4-in. bell is 2 in. x ~ in. x i'tr in. This 
piece of iron must be filed up smooth and 
true. I n one end drill a small bole and tap 
it t o take the screwed end of the hammer 
shaft; at the other end, in the positions 
shown A, B, in Fig. 16, drill and tap two 
small holes to receive two small iron set 
screws. These last are intended to hold the 
armature spring shown at Fig. 19. 

The.Armatu1·e Spring.-Thts may be made 
of spring brass, German silver, or steel. Its 
length a.nd width are determined by the 

dimensions of the armature, but it mulit be 
long enough to extend from the lug, s, Figs. 
2, 3, 4, and 5 (page 180), to the contact or 
break pillar at P. It should be just stiff 
enough to bring back the armature to the 
contact screw sharply after the bell has been 
struck, butnotsostdfas to requirealotof extra 
battery power to work it. Two holes must 
be drilled at A, B, to receive screw studs for 
holding it to the lug, s, and two holes at 
c, n, to receive screw studs to attach it to the 
armature. At E, another small hole should 
be bored to receive the tip of a bit of No. 20 
B. W. G. platinum wire to form (when 
riveted to the spring) the contact speck of 
the spring. If the armature is intended 
to be used with the form of relay trigger 
shown at Fig. 21, two small holes must 
be drilled and tapped on its upper edge 
to receive a conple of screw studs to bold 
the bent strip of brass :;;}tOwn at Fig. 20. 
I n the form of relay trigger shown at Fig. 
25, this is not required, ::;ince the hammer 
shaJt is made to carry the catch fot· the 
trigger of the relay. Neither is it required 
where the bell is to be used with an in· 
dica.tor relay. 

1'/te Contact Pill<w and Screw.-This, 
with its accessories, is shown at Figs. 22, 23, 
2G, and 27. 'l.'he pilla.r should be turned down 
out of ~.in. brass rod, the top part above the 
foot should Le ·~ in., and the lo,ver :r,art 
t in. The lower part, or tang, of the p1llar 
must be screwed to receive the hexagon nut 
(Fig. 26), or to be screwed into the wood 
base. Both methods are adopted by makers, 
but I give the preference to that wherein 
the pillar is secured t o the frame by a nut. 
beneath the base, as this prevents shifting 
of the pillar. When thus formed, a recess 
for the nut is cut with a brace bit beneath 
the base, the connecting wire is carried into 
this recess through a small hole, and the 
end secured to the tang of the pillar between 
the nut (Fig. 2G) and the thin brass collar 
(Fig. 27). As the tang of this pillar will 
pass through the hole, P, in the metal frame, 
and the pillar must be insulated from the 
frame, we must tum a collar to the shape of 
Fig. 22, out of boxwood or ebonite, and fit 
this to the tang under the foot of the collar, 
as shown by the dotted lines at Fig. 23. 
The upper part of the pillar carries a contact 
screw to connect the pillar with the arma­
ture spring. '£his screw is made of brass ; 
diameter of screw -li in., length ~ in., fur­
nished with a milled head. A small hole 
should be bored in the tip of this screw, 
into which a platinum ·wire must be fitted 
to form contact with the platinum speck on 
the armature spring. Platinum 1s used 
because the electric spark which passes at 
this point when the bell is ringing has very 
little effect on this metal, whilst it will 
corrode or burn away most other metals. A 
hole must next be bored through the pillar, 
about ~ in. from the top, and tapped to 
recPive the contact screw. 'fhe top of the 
pillar down to this hole should then be slit 
with a thin circular saw, a fret saw, or a 
hack saw. Across this slit, transverse to 
the contact scre'"• near the top of the pillar, 
bore a small hole, and tap it to receive a 
small steel screw. I will now explain the 
object of all this. The contact ::;crew must 
be nicely adjusted to ensure the best ringing 
action of the armature on the bell. When 
the exact position of this screw has been 
obtained by practice, we must secure it there. 
This may be, and is often, done by using 
lock nuts on the screw, but as even these 
shake loose under the intense vibratory 
action of the armature{ it is found best to 
.tighten the screw by c ipping it in the slit. 
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by means of a transverse screw. By this part may be screwed into the base and platinum wire to form contact with another means, also, the wear of the threads may be metal frame, or secured by a nut beneath hiece of platinum on a contact pillar. I taken up. the base as the contact pillar is fastened. ave not sketched this pillar, as it is similar The H amme-1·.-The hammer of an electric The top part passes through a hole in the in form to that shown at Fig. 23, onlY. much bell is merely a small disc of brass, or ball centre of the gong, and is then secured to shorter (-~in. from top to base), wh1lst the of brass, seemed to a shank or shaft made it by an ornamental brass nut or head collars and nuts are also the same. Fig. 21> of hard iron or brass wire. The disc shape (Fig. 24). shows another form of trigger to be used on of hammer is shown at Fig. 17, but there 'J'Ite R elay.-This is an important part of the base of a bell as a relay. Further are several other forms, including one in the a burglar alarum system, since it J?revents details of this will be given in another paper shape of a small brass marble. A small the intended burglar from stoppmg the together with a sketch explaining its action: hole is drilled in the hammer head and ringin~ of the bell by cutting the line wire It is made of brass, shape and size of sketch tapped to receive the screwed end of the or qmckly closing the door. Without a and is fitted at the small end with a steef shank, then screwed on tight. ~~is w~ll to relay ~h~ be.Jln~ight be stop_ped, but ~vh~n a pin, which engages with a catch soldered to secure the head in i t!~ right pos1hon w1th a relay IS m cu·cu1t t~e ~ell w~ll go on nngm.s-. the hammer shaft of the bell. drop of solder in a-ddition to the screw, to although all the mam hne wues are cut, until I In my next paper I hope to show how to prevent. the head shaking loose (as it some- I the local battery is switched off from the put the various parts together to form a 

Fi~ 11. 

Fig. 13. 

:Fig. 12. 

Fig. 14. Fig. 15. 

J'jg. 16. 

Fig. 17. 

:Pig: 18. 

Fi!5 19. 

Fig. 23. 

Pig. 21. Fig. 22. 

/ ·.:-. 

1Q _r, 
_IT 11t 

Pig, 25. Pig. 26. Fig. 27. 
Fig. ll.-Pivot Plllar for Trigger . Fig . 12.-Magnet a ttached to Yoke. Fig. 13.-Blnding Scr ew : Telegraph Form. Fig. 14.- Wood Bobbin for Electro­Magnet Core. Fig . 15.- Bobbln Wound with Silk-Cover ed Wire. Fig. 16.-Iron Armature. Fig. 17.-Arma.ture, Spri.ng Hammer, and Sha.fl; Connect ed. Fig. 18.- Bell Pillar. Fig. 19. - Armature Spring. Fig. 20.- Brass Catch for Trigger of Rela.y. Fig. 21.-Trigger for Relay. Fig. 22. - Insulating Collar for Pillar . Fig. 23.-Contact or Br eak Pillar . Fig. 24. - Nut for Top of Bell Plllar. Fig. 25.-Another Form of RelAy Trigger. Fig. 26.-Brass Nut. Fig. 27.- Brass Collar. 

times does), and so getting this part out of 
its proper position. The shank is secured 
to t he armature in the same way as it is to 
the hammer head. Wire of No. 11 or 12 
B. W. G. may be used for the shaft. The 
exact length cannot be given, but must be 
found by measurement to ensure the head 
striking-the bell in the most advantageous 
manner. 

The Gong and its Pilla1·.-The bell itself 
is generally distin*uished by the name of 
gong. Electric bell gongs are now a speci­
ality, and are sold for this purpose mcely 
polished and plated with nickel, at prices 
ran!Png from Is. 6d. to 7s. each, according 
to s1ze. The pillar to support the bell may 
be made out of a 2~ to 3 m. length of i iron 
rod, t urned at the ends, and screwed as 
shown at Fig. 18. If made thus, the bottom 

belJ, and this can only be done close up to 
the bell itsel f. Several forms of relays are 
in use, some attached to the bell base itseli 
and named automatic relays, others on 
separate bases apart from the belL Fig. 21 
shows a form of trig~er emploled on a relay 
attached to the bell base. It is made of 
brass

1 
exact size and shape of sketch. A 

hole IS drilled at ~ and countersunk on both 
sides. This receives a cord to pull the trigger 
with when about to set it. Another hole is 
drilled at n to receive the set screw which 
attaches the trigger to its pillar, shown full 
size at Fig. 11. At c a small hole is drilled 
and countersunk on both sides, to hold the 
end of the spiral spring which pulls the 
trigger back when it is released from the 
catch on the armature. At D another small 
hole is drilled, and into this is fitted a bit of 

bell, and also explain the action of the 
automatic relay employed on this "class of 
electric bells. · 

A FOLDING SCREEN · IN EGYPTLL~ 
TRELLIS WORK. 

BY C. H. OZ.A N NE. 
. 

THOUGH the screen illustrated is scarcely 
adapted for the usual purpose, that is, to 
shelter a portion of the room from draughts 
or observation, it forms a very striking 
piece of furniture in a drawing-room. T() 
get the ful l benefit of it, it should be stretched 
across a large window, so that the light 
behind it shows up the pattern effectively. 
If it is desired, a. very little t rouble will 
make it useful as a. screen. Serge or any 

. . . 

, 
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other material 
de!iircd can he 
lightly tacked on 
one Hide, the 
colour in harmony 
with tlto relit of 
tlte furniture or 
the room. 

• 

Fig. 1. Fig. 2. 

Fig. 4. , · 

0 
( \ "'' 

r 

----

l.. -

w),ir·h iH givr:n 
tlw llt<11lt· r,f .iroin · 
ing it. lrogt·l lt~·r. 
'l'ltt· !lltlid lo:trH loll 
wltwlt lltt: lo1·:ld H 
;,,,. lunwd t;:a11 
1"1111 lttoriz•olll:dly 
••r v•·•ti•·:dl.t a ­
,., ,, ·: I Jw pa I lt·t 1 1 

1111: •·fJ"o :c·t. i -~. 
d i ll'•·rr:rtf. :a111 l 
1 h us J.! 1\' t; varir;l y 
, ,, tltt : ('ltlnJtlt.lt·tl 
~ 1'1'1'(' 11. Ill jlll l.­
till •' l••"•·llwr tit•: ... ... 

'l'ho w0rk mn.n­
sltip issirnple and 
hold. As iH seen 
iu the Hketclt, it 
ccmsists 0f three 
folds hinijed to­
gether. Ea.ciJ filii l 
iH like the others, 
with th e exc·ep­
tion of the centre, 
w iJ ich hn.'i a. re-

'1'1 . cess. IIH rer·e-.s 
Fig. I.-Details of Work In Lower Half of Body of Screen lnalr size). Fig. 2. Knob!! at Angles of Recess. Fig. 3.- Deta.Us of Work 1n Upper Ha lt or Body of Scrcon (half ulze). fig. 4.- Small Panels ln Back of Rocosa. 

I H·lli.: ''"' k, r·:n1: 
~ IJ•ollld !.1: t.ukr·rt 
l11 t11:tk1· I !11: se .lid 
lo:tl' l-1 1' 1111 l.ltt : 
~ I" I I' lt· " l w !L y 
: lt 'ft •~"'• :111 .Y Hp:l''l·, 
:-,to as !11 giv~; I l1t; 

g<:nerally hold!i n. 
Wi~ter • bf•ttlc ,,f 
JtMOU!i clay, wltich, by tltc C'On!-.lnnt 
<;vaporn.tion tltnt go<:s on 11 )lOll it H 
Hnrfacc, ke<:p!i lla o wn.t er witltint·r,ol. 
.1\1-1 in J~ngland tltir!it is not tltc r·r•n­
t i n ua.l 111 i!!cry th[Lt it i!i in () ri r·n tal 
cl i m eH, n. valit; wCJuiJ natural I y r c.:­
plnr:c the wn.t:::-.jar. 

'!'he Hcrc~;n llH:nsurc:-. :, ft. 4 ~ in. i" 
l!ciultt, and each fold 2 ft. :.! i11. in 
width. 1 dn not tlli11k it iH nr·t·f;H ­
~;ary to gi VC tit C rJ i 11 tCIJHi(JTJH of <·ad I 
J•nncl, Wi they c·an be tnkt:u ofl' the 
t-.kctch

1 .Fig. fi ; and tltero iH nrt 
ncces!-u ty to keep trJ nny !-!p<:r:i:d 
rncasurcnrellt.<~, :L'I •.!to jr,inery of tl a•: 
Hr·rcen iH very t:lcnH:IItn.ry. K td t 
fr, ld consi!!ts ,,f a fm rue work I:; i 11. 
wide, ~twl n. little over I in. in th id:­
r • c·~fol. 'fire inner edge!-! ltn.v(: :L 
Hitnplo monlding run 011 tlt •· r1t. 
Within these a.ro tire pnm·ls ~lrown, 
rmu.lc of frarw·s lllitrt:d :Lt ll10 <.,, ... 
11 <:r>~, and moulded slightly lty way 
of orunntent. A l.ra<'C rllll !-1 ar;r''"'"' 
the folrl to ~trengtltt:n it ; it is of 
tire same pa.lt1:rn a;-~ tltc fmrrtc c,f 
the ) 'nrH:IH. 'l'l te general body ,,j 
tire Rcrccn i!l fill crl 11ft with tn·l lis 
\Vork Hhown in l•'ig. :~, that is, Lit e 
nppcr half; tir o I(Jwer lra lf is of a 
mthcr coarser r,n.ttcrn , like Fig. I, 
only that the iutcrvnls J.ctwt:cn tl11.: 
),l!:tthl n.re plain cyl it~drica l strips. 
'l'ltc detnil ,,f tlu; trelli !-1 work in 
the panc!M i:i !IIHJwll in F ig. (i, iu 

-
• 

• 

-
Flg. 3.-Perspectlve Vlow of Folding Screen 

Work. 
I.Jl Egyptian Trollla 

Flg. 6. - De taUs or Work In Panels or Screen (full size). 

gn·:dt·--1. ri~idily to tl1 t: wlt•olt:. 'l'lt•: 
l n·llis i . ., t lll'lll'd rortl. rot' \\ttfld :tlo1111l 
~ i11 . tltid:, Ht tlraL tlta : lo• ·:1d:-. 1 .. ,,,. 
flalt• ·Jif'd top'( a ,; :-. l1'''''' in tit•: 
~k• · lt'lt. l t. \\lottld l11: far fflq lwa\'V 
if tl11: lol·ads Wt·n; CIIIII Jolt:lt; glto l lf·.~ 
tof I lw si;.•· ~i\'1·11. 

'!'Ita : t•:uwiH an· lt~·lcl i11 prt~it.i~on 
sitllloly l.y 1 l11: 1-a did !oars ~of t Jw 
l n·l i.-; \\'rork i11 · •·rl~;d i11 tlw t·dgi;H tol 
tl11· fr:urw, and 1111111i11g lo till: 
I 1'!11111'\\lll'k 1of I !11 : s•·n:l·tt in w!.ic·h 
I lt•· rol l11·1' r•r1d j,.; itt HI·I'I t·tl. 

l:d,n: I 11111i11g a I oar into n. st rip 
,,f lot ·:td .: :111d i11fl:n:tl,.; it. Kltt>ttld I.~; 
Htark•·d ,,fr :t~·r : t~r:tlt·ly, :-.,, li~<Lt tht;rr· 
r11:ty lot: tltt: rt :•ptin·d 1111111IH:r t>f 
lot ·:td , :tltd i11lr ·nals. ll is nfllllr·r·(;:{­
:-.ary fc ,r tl 11: t·ttd s ''' ),u r·o rrqtlt·l•· 
lH·:td.... ~ : tllttally al l ll11: l,ars 1n11:-. t 
lot• :.Jik··. 

'J'I11: fo,ld ,.; \\trlllt l f•:tc..:lt, ltf ('1111)':-. t:, 
lt!l\'1: lo lot : lottiiL "I' fl'lltll I Ill; ('1:111 n·, 
lot :~illllill:." witlt Llw \'atn:ls, :uul fi11ally 
frar11ing all 11ft i11 L tt: IJIII..~ idr; fr:llll•:­
w,rk, wltit·l• Is llllrrt.i sl:d togi:LIH;r. 

' l'l w :-. r11:.J I rr·t:r·ss is fttl'lltl :cl 1t f t \\'() 
pit·t·t :s a .-; i11 Vi!!. I, wltit·lt al'l. a1-1 l~op 
a11d lr••l l•"''· ()" ll1is an· l'a !-. lcnc•\ 
si ri l'·' t" I 111'1 11 tlw sid•·:-1. 'l'lt e lc11gllt 
tof I l~t ·,.. o : sidt·'l d•·pt:ttd -1 llJtltll the t-. i:t.t: 
,,f t ltt; '•lll'lli llg wltitlr for tns Llt o 
1111 oil f. lt I ol tJ11 ; f( ;I'I ~:-IH. fo:a t:it Hide il-l 
,.,1l rttll, :Ltu l J lilltl·l oo~ arc h·t. in. !11 
l,.ig. I is :-.Jt,,,, 11 "''"1e r.f llw lrelli 1-1, 
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HINTS ON H oLLorv W oRK IN SI-IEET METAL. (Work-July 20, 1889 . 

• 
which fills in the centre pn.rt of the side; 
above and below n.re little pa.nels filled in 
with Fig. 4. The rough sketch in Fig. 8 
will explain. 

This little cupboard is hung on at the 
back of the opening by hooks, as it must 
come off when the screen is folded. I n 
front, the t op is ornumented with a piece of 
wood cut into a dome shape, and on each 
side is a little turned pillar, and a third at 
the bottom. The top of the cupboard, as 
well a.s the bottom, is finished otf by little 
knobs (Fig. 2) inserted at ea.ch angle. 

The pattern of trellis work described is of 
the simplest. It can, of course, be wade 
more ornamental, and more intricate, but in 
so large a piece of furniture any delicate 
work would be out of place, and, in the 
constant moving that it is necessarily sub­
jected to, it would get chipped and shabby. 

As for material, stained beech is generally 
used for the bead work and pine for the 
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frames. Walnut would, of course, be more 
expensive, but would make a h andsomer 
article. . 

It will be found necessary to dust the 
screen frequently, and, as the domestic 
duster will not reach the interstices of the 
trellis work, a. tooth brush will be found 
convenient. If walnut is used, it can be 
polisped with a pa.ste of beeswax and tur­
pentme, and can be kept bright with a stiff 
brush and . the addition of a little of the 
pa.ste occasionally. 

This screen is much admired and fills up 
the room conveniently, for it ~n be fitted 
into any unoccupied part, and when neces­
sary folded up out of the way. It hides any 
great expanse of bare wall, without appearing 
to do so, for you can see thr<?ugh 1t ; but, 
as a matter of fact, the eye ts arrested by 
the pattern, and does not travel beyond the 
screen. It is not so high as to hide pictures 
hung at the ordinary height. 

HINTS ON llOLLOW WORK IN SHEET 
!lE TAL. 

BY OPIFEX. 

THE making of cnps and other vessels, and 
the forming of hollow work of any kind, is 
a most useful and interesting branch of 
sheet metal ·working; the si! versmith and 
the plumber are equally interest ed in it, 
and the irrepressible amateur, who is 
anxious and ready to attempt anything and 
everything, should know how it is tlone. 

Suppose it is required to form a cup- or 
saucer-shaped article, e.g., such a thing as 
the copper cup in an ordinal'y pair of scales, 
or the hemispheres which, joined togethel', 
form the ball of a cistern cock, there n.re 
three methods to choose from. 1st, the 
ar ticle may be stamped "at one fell swoop" 
by machinery, involving considerable power, 
and, therefore, much expense ; 2nd, 1t may 
be "spun'' in a lathe; and 3rd, you may do 
what you want with a hammer . . 

I take it for granted thn.t the reader will 
elect the third and simplest method, which 
is also the most a rtistic. 

The tools and appliances required are a 
hammer, a vice, and a. round surfaced anvil, 
with shank ; the hammer should be rather 
heavy, but at the same time small on t he 
face, so that it will be capable of inflicting 
a "dead blow '' of considerable force, which 
shall not, however, atl'ect too much of the 
surface of the metal ; a piece of round or 
octagonal t·in. steel about 2~ in. long, made 
into a hammer by having the centre slightly 
flattened and bored for a light, stt·on~ 
handle, will be found to suit this worK 
admirn.bly (Fig. 1) ; or in the absence of n. 
special tool, an upholsterer's hammer will 
be effective . 

The round anvil belongs to a class of tool 
sometimes called "stakes," which are of 
various shapes and sizes according to the 
work for which they are intended. 

Fig. 2 shows a mushroom·shaped tool, 
with nicks or grooves in the shank, by 
which the height of the tool may be regu­
lated in the vice. 

There are various other tools of the same 
character used by sheet metal workers, but 
this one will be sufficient for our present 
purpose, which is to show how a hcmtsphere 
of copper or brass may be formed by means 
of the hammer. 

But, first, it may be well to add a word 
which may encourage some reader who may 
not be able to procure this " mushroom " 
stake by pointing out that it is not abso· 
lutely necessary, and at the risk of being the 
innocent cause of "raising a row " in some 
peaceful household, I would whisper in tbe 
ears of such a one, that a poker wliich 
possesses a fairly round, smooth, polished 
knob makes a capita l substitute. 

:First cut out a disc of sheet copper, say 
five inches. in diameter, and with the com­
pass desca·ibe several concentric circles, 
marking the metal very slightly, as these 
circles are merely meant as guides in the 
process of hammering ; now holding the 
disc in the left hand, and laying the centre 
of it upon the centre of the "stake," proceed 
to h ammer it firmly and evenly in a circle 
round t he centre, gro.ldually working in 
larger circles in sncli a manner that every 
part of the metal is subj ected to the action 
of the h ammer. 

The worker must bear in mind tha t he is 
not to endeavour to make the metal take 
the shape of the rounded tool which under­
lies his work, but that it only serves 
to resist the hammer blow at the point 

immediately beneath, or opposite to where 
the blow falls, the effect of which is to strike 
another blow, as it were, upon the other 
side, and thus cause the metal to stretch or 
expand, at that point. ' 

Thus working gradua.lly outwards from 
the centre the metal will be found to assume 

·a convex form upon the hammered surface 
und the hammering being continued in th~ 

Fig. 1.-Anvu. 

same way to the circuinference, the result 
should be that the metal disc is transformed 
into a saucer shape nearly an inch deep a.t 
the centre; and if the direction that the 
hammering be carried out in perfect circles 
from the centre, has been att ended to, and 
if the force of the hammer blows has been 
fairly equal throughout, the work will b6 
uniform in curve. 

Dnrino- t he process of hammering the 
metal wUl have become hard, and, in order 
to restore its ductility, it should now be 
annealed. This is done in the ca.se of brass 
or copper by heating the metal to a dull red 
over a clear fire, or with a blowpipe, etc., 
and then plunging in cold wo.ter. 

The operation of hammering in circles 
from the centre is now repeated several 
times until the metal assumes the required 
shape ; but the reader must not be dis­
appointed if absolute success does not attend 
h1s first attempt. With a little practic:e, 
however, the work will be found com­
paratively easy, and most effectu~l in the 
forming of innumer­
able articles both use­
ful and ornamental. 

Surfaces raised in 
this way may be 
worked in repoussc 
and chased, the metn.l 
b eing first annealed. 

Sheet brass, copper, 
etc., of considerable 
thickness may be 
worked bythis method, 
and by employing an­
vils of differentshapes, 
coupled with judicious 
hammering, 1t is sur­
prising what the prac­
tised workman can 
produce. · 

The bowls and bases 
of goblets, ornamental 
cups, teapots, kettles,. 
ln.mps, candlesticks, Fig. 2. - Muabroom 
etc., etc., etc., are Sta.ke. 
wroucrht in this way 
in the first instance, being afterward! 
chased and otherwise ornamented. 

I have pointed out that there are other 
means of forming hollow work in sheet 
metal-namely, stampin~ and metnl spin­
ning in the lathe. I am 1n no way alluding 
to the manufacture of hollow bnlls in one 
piece, which are formed by the action of 
machinery, to be described at no distant 
time by another writer. 

: 
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Work-Ju}y 20, 1880.] O uR GUIDE TO GooD T £1/NCS. 

OUR GUIDE TO GOOD THIXGS. 

65.-llic~AVOHTos's Xsw SPniNo FsmtBT 
... 1\IVZZLB, 

TuB readers ofWouK, I am pleased to know, are 
to be found in all classes and grades of society, 
and the woi·kmen who take "ours" may be some­
what surprised to learn that a great 
many country gentlemen, who 

WOrrying nt SUIJ>y rabhits i with IL Tliii:'.ZIO }11) 

soon l ral'lls t o bolt thoso mhbits tlmt will !Jolt, 
and to lcuvo tho sulky om•s, us ho cunuot lay 
h old." 

GO.-TIIE L IXOIIM( S A:!K FASTENJ::IL. 

T his excollont sash faKtemH' is umnnfnctm·ou 
a nu supplicc.l by its iu \'CIIWrs, .MeS:ll'S. Liug hum 

c·ou~ i c lomlJi u 11Ln·n~ lla, wlcidaadH ,,,. IL diijr: fcJ n rlf•d 
11 11 Uao illlll'l' c·nd 11 l' a l!fllall IIJ'illlllc·, "' JIIIl ru in 
funn, wlcida )'I "j"dll frclflc tie l: I'll•! ,,f tl••• l.ar r1•l, 
unci c111 ric ·K 11 Wlll~r ·cl fiuw·r·p iuc·h wla ic·h "''""' un 
11 knuh funnin~ a b ·rrninution tu tJ. r, xpiut!Jo. 
Fr• ''" t.hu 1 •lu t" " '' I he: i 11111:r 111111h r ii'!I;K 11 dcmt.h, 
c:n t c· h, 11, 11111! wlcl'tl iL is dc:kir .. cl tu 1\l •(·uro tlco 

1 l'm! luu or , the ol.,i•·I'L iK atlailll·tl },y prclllii ll ~t t), ,, 

n aturally take considerable interest 
in field sports and outdoor amuse· 
menta, are to be found among 
them. Even if direct and personul 
evidence in support of this were 
wanting, which it is not, there is 
yet indirect testimony to the fact 
I D much that appears in the pages 
of the Magazine itself. Some little 
t ime ago, for exnmple, our f riend 
0PIPBX, who clearly indulges nt 
t imes in a little congenial rabbit. 
ing, and perhaps ratting, mflntionec.l 

Fig. 1.- Form o! FJg. ~.-Muzzle Placed on 
Ferret . 

Fig 3. - Muzzle with 
Splkes Wit.bdra.wn. 

f iu~· ·•··J •ic ·tc uowu u\'t·r tlu: iu•·li111·tl 
~<url'llti'K of tlrH t·a ldr. 'J'I ri11 Clllll!( 11 

IIH· " )•ri 11~ in tl 111 l.a n tl lt~ ),,, c' t llll· 

pro:'-:-.c·u, uuu tla ts K'lllltrtJ )•'•rli t> ll ,,, 
tlao lin~-:•,.· pi c·cu ~ l ip~ uwltJI' Uu, 
n llli'IIL'U ptJI'f in11 ,,f I ho: c·ald1, wh•·n • 
it iK "' ·t:rrr•·l y !will l,y I he J•rt·,.su ru 
IJf tlcu Jw!it::d t-) 11 iiiJ; ll~ain,_t t)u; uiM· 
c..C tho finger-pio·cc. The rcl l·:t!iu uf 
tl us fa:-l• ·•H·r i11 ar;('ll llll•l iKhcu in r~ 

!IICi lltl 'llf, wlu ·rr l' \'1'1' lll:t·cs"ary, !Jy 
pla l(·iu .~ two lin r..:urK 11gai11HL tlw 
t:HI' ' '"d ,.,..Js ,,f tlau fingt:r·piuco und 
dmwint-:" it tuward11 tlu· OJH·mt(lr, 
lW JL:! l11 t'l>lll!n c·:IK t lu: lu:lic·ul 11prin~ 

Ferret Muzzle. 

in his " T ips for Tyros" (see page 00) a 
muzzle for feiTets which he had found to bo 
very useful in the field. 'r his catches the eye of 
F AL, another valued contributor and roauor, 
who gives us his i~eas and experience on the 
subject in page 189. And this metaphori­
cally brings Mr. ?tiacnaughton, gunmaker, 
Edinburgh, to his feet, and be sends mo 
specimens of his New Spring FetTet .Muzzle 
(Regiater ed, No. 24326), which is mado in 
four sizes, numbered I , 2, 3, and 4, sold at a 
uniform price of ls. each. Thus it is plwnly 
shown bow action and reaction, with regard 
to any particular subject, takes place: and 
how the thoughts and words of one elicit the 
views and opinions of another, confirming a 
remarkable assertion in H oly W rit: "Iron 
sharpeneth iron ; so a man sharpencth the 
countenance of his friend." Even in this 
way may we long continue to sharpen the 
countenances of one another by that which is 
set forth in the pages of W onx. 

The value of the feiTet muzzles to which 
r eference is made may be ascertained from 
the illustrations afforded of it in Figs. 1, 2, 3, 
in the first of which thr. muzzle itself is 
shown. This consists of a brass ring, con­
cave ID form on the outer side, and carrying 
in ita conca,ity a spring bowed at the top, 
and caiTying at each en i a short iron spike, 
which enters through the brass in h oles 
specially contrived tu take them. In Fig. 3 
is shown the method of pressing the spring 
and withdrawing the spikes when it is rlesired 
to pasa the r ing over the m uzzle of n ferret ; 
and in Fig 3, the muzzle when placed over the 
feiTet'a mouth . "To fix the muzzle," sa vs the in­
ventor, "hold the fer ret round the shouiders with 
the !eft hand, compress the a rch of the spring with 
the thumb of the right, slip the m uzzle on wide 

Drothcrs, locksmiths, makc r:1 o f fin·proof li!1fcs, 
brass-founder!!, etc., :!2, U rcat If anq,t 11 11 1-'trcd, 
Birmingham, its pri to bciug I :l:-~. OJ. pr·r clozcn, 
net. It 80 1'\'0S two puqJ•I!WS, fur il J1!1L ouly 
affords a simple mcd1auical urrau~clllcut of easy 

Fig. 4. - The Ltngham Sash Fastener. 

action for fastening winJow snshcs with p r· rfcct ! 
security, but it aho prc ,·onls any unplca~ant i 
rattling of tho ~she:>, which often nccur:~ in 
stormy weather. On the oute r Ha:.h i; !'l•· r r: w<:d 
the socket piece, shown iu the u I' I~"~' part of , 

t u a gre:alt-1' cx lcut, the c""'l•rr·~!-ion ufl't:cl iu,; thu 
rc·l .. asl:. HcltJW the K')llan: 1:11tl-pio·c·o IJf tlw IIILrrul 
is a tnO\'Ilhlo plntn, which i>~ prc ·,;se:cl npwur·•hc by 
a ~< pling- fa~>t•·nc ·t l t•J till: ifllu• r l!llrfuc·u ,,r n .. , 
l'utkd-pit:Ct:, A. 'J'la iK 11)11 iu~ i:~uerc~Sil l'ily la it l•l• ·u, 

:uacl is nut khuw11 in F iJ;. ·1, by rcus•.n of it:t 
I•O:-itirm. 'J hi!i p late 1!1'1'\'CII tu retain tlus 
" "'val.Jc part ,,f tlt•J fal>lum·r in n \'l: t·tit·a l 
l"'·'ilion wlwn thrown IJ:Wk. 'l'ho Linglaurn 
1-'ash FaHl t.: lll' l' i11 wdl madu iu lll'lcss, w ith tho 
cxc:c·ption t, f thn pin, !lpindlo, }' lute , nru.l 
l' (ll'ing. ] L lur:< a lrr tu:h lor·tl<:r appcamnl'll 
than thO rmli11111 y b:tSIJ fast•·ncr when !JlUCCd 
in position <m th•! ~ash , nwl as I . hu\'IJ lJccn 
t'Tmblccl t o t,.;.L it pradically by p!J•c ing a 
Rpct:imcn on 11110 of my owu wiuc.luw11, I can 
b t:ar testimuuy t•J its utility und mrmif• ·11t 
bii))Pri tJrity l l• tlw tJIJ - fallhion•·ll regulation 
!!priug catc:l1 which has held itil own for muny 
years . 

G7 .- BHOAIIWA \' '1! l'ATP.ST "EccexTIUC" 
GA~t: ~II·: ST Oil l"A:-'1.!011'!' STA ¥. 

'l'hr·sc ta'ir·rllf'nt o r fanlight stays arc nlso 
mnnnfal'lurr·c l hy ~lcssrs. L inr;hnm Brothers, 
Uin uiugharn, unci :m; suppliec.l in two pat ­
te rns, uam(:ly. tlutt which is shown in Fig. 4; 
nnc.l ltr.ot lu.:r, iu wlti th at the.: end of the lltll)', 
a tl twl or button i~ substitulcd for the t.utnod 
c•url which 11 p)H.:II I'K in the illustration. All 
thesl:tysare l:l in . in l<:ngth, w ithout rcekon· 
iu~ tlw knol1 at the cud. Those with the 
k n()L arc sold in IJ1·ass, polit~hed, at 2is. per 
clozen, net; nnrl in bmss, sanded, nt 25s. Od. 
per doum. 'l'hosr.: with tho l.mtton are of iron 

J,ronzcrl, w i lh hrru;.<; {i tlin ~"~~. unrlare sold at 1311. Cl d. 
pe r U()zcn, or !>s., according to quality. All prices 
q uotr.:cl arc nr·t . The:~· C'an be mnue in any length. 
'1'ho stay its<:l f is similar in form nnd a1nmgcmcnt 
to ordinary <"USr.: mcnt &lays, with t hi>J difference, 

Fig. 15.-Broac:twa.y's Patent " Eccentric '' Casement or Fanlight Stay . 

• 

Ade flm, to suit the taper of the ferret's j aw; the 
muzzle lholl;ld fit just over the tusks; when there, 
••• ihe tpnng and the pins will elide in behind 
the tuake. The epring m nzzle cannot fall off if thA 
euitable aize be Oiled, and the ferret's tusks are nil 
right. A ferret unaccustomed to a metal muzzle, 
""'v.ld hue lhl. pat on ODI'.e or twice for a. abort 
'*w before being hunted. A feiTet, when II)'Stem­
-.nJ' muuled1 will h unt a whole dAy; as 
~ a muzzle, ao spends his strength in 

• 

Fig. 4, letterl'd A; and on tho inner &.'lsh is 
attached the cntch piece(){ the fas tene r, marked 11. 

From the upvcr ~;ide of A ri .,cs a sq unro Rocket, 
in which ill insertec.l t he Sf! unre end of the barrel, 
also market! A in thA illus tration. Tho connection 
hetweon baiTcl anu socket l8 made by Jln iron 
pin, which passes throu~h Rocket and end piece 
from side to side, and is securely 1i ,·utcd. This 
p in is not shown, as it should bavo been in the 
engmving. I n the barrel is u helical spring of 

that the patent st.'ly is soUd throughout, whilo 
th•J o rdinary stay i.; pierced with holes, to bo 
pasl!cJ O\'l'! r a 1•1·g ri :~ing from t he pla te, ovl'r 
which the stay i >~ l'tlllscd to m ove. Thus, it can 
only Le sccnr<:d nt «;c rtain points in its length; 
but the "Eccentric " :)t:w C'a n be secured at any 
point throughout it!'! lc·n~-,-th , as it rnns in a 
sockct rising from the plate which c:arries t.ht~ 
locking arrungcmcn t, nod by which it can be 
fas tened nt any point a t which it may be desired 

' 
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t o do so. The principle of the locking arrange­
ment, shown in the centre of Fig. 5, is simply 
that of an eccentric or cam, actuated by the short 
handle that proceeds from it. 'l'hus, supposing 
t he stay to be fastened, it ,is only necessary to 
r aise the handle, which liberates the plate r est­
ing on the stay, and sets free the e.tn.y itself. 
Again, to fasten the stay it is only necessary to 
press down the handle as shown in the illustra­
tion. This immediately locks tbe stay, making it 
quite secure. At the same time the eccentric acts 
as a fastener when the casement is closed, making 
it impossible to open it from the outside. More­
over, being perfectly tight all rattling of the 
casement is prevented, which occurs, more or 
less, with all stays in which pegs, screws, or 
springs form part of the construction. The ad­
' 'antages to be deri,·ed from the use of the 
Broadway's Patent " Eccentric'' Stay are perfect 
security, extreme simplicity of action, and rapidity 
of adjustment. THE EDITOR. 

SHOP : 
A. CORNER FOR THOSE WHO w· ANT TO TALK IT. 
•. • A ll Communimtion.s trill be IICkriOit'ltfl!]td, but .A nswers cannot be given. to fJIIC$/ious which do not bcotr o•~ >ttb­

jects that fetirly come within the scope of lite M II!ICdllt. 

I .-LETTERS FRO:\t CORRESPO:-I'DE:\'TS. 
Circular Saw R l gs.-G. E. wri tes :-" In No. 11 (see pa~e H2) I regret to see FoRE:\tA.'< PATTER:'l l\JAKER'S failure to understand me. but will try to be more explicit. Respecting .L<ig. 1, Yery few nma.leurs a re capable of making it o.s drawn, because it re­quires to be centred and boxed np in a collar plate, ttLpped between centres faced, and the recess turned out to clear thread - therefore, snpertluous work with small results. I must a.l wars tnke exception to cutting e. thread in a saw spindle. because (accord­ing t.o the law of mechanics applied) the action (if possible) should alwn.rs be between centres, and certainly possesses the advantage of being the simplest form. .Again, if the spindle be mnde from cast brass to pattern, it will be too soft to be of much practical use. Bessemer steel is best. 'fbe fitting of chucks to a lathe is ditferent. in e,·cry r espect (without exception); to cnt and fit a chuck is one thlng, but to screw a 6·inch brass spindle is another; and if you ex~ect the snme results, I am a !raid you will be very disappointed. \V ood turners mostly use wood, where possible, in all appliances for their lathe; but I must say I after thirty yem·s' experience) I never knew of a. piece of wood (hard or soft) tha.t kept true for several years. '!'hen what about the sa.w 1 The mandrel nose terminates nt the face of collar fitting. Yes ; then the amount of steadiness given to chuck depends on whether the face is true and ground fiat, and how the mandrel .fits in the colla.r. The table in T-rest socket is pre­fel·able because simple, easily fitted with ang le metal fence, and fixed with bolt, nut, nod slot; therefore adapted equally tO amateur and profes­sional. I must object to complicated appliances for a mateurs, as productive of unfa,·ourable impres­sions, rather than an incentive to work." 

Small Cabinet Flttlngs.-C. 0. (Cltippcnhaml writes:-" On going for my magazines Inst. month I chanced to see Part 1 of WORK, whlch I purchased, and was fairly astonished at the contents; it is, indeed, a splendid work, just what was wanted. That o\·erma.ntel, by David Adamson, is a. cnpit~ l thing for amateurs, and those who couldn't. see bow to do it after reading the description should never touch a tool again, as they would nc\'er make much use of it- Could you inform me, through the medium of • Shop,' the cheape:>t place to get small cabinet fittings 1 They must be pro­duced very cheap somewhere. I ha>e a list of l\1r. Zilles, but if the makers of the small articles you see in fancy shops gave the price for their .fittings that he charges, tbat alone would be more money than the article is sold at. As I think the greater part of amateurs are wood workers, I think a fair proportion of the contents should be devoted to that trade."-fFor small cabinet fittings you may apply to Ha.rger Bros., Settle. Yor~slure; Skinner & Co., East Derebam, Norfolk i G. Buss­chots, Park Lane, Liverpool; Fritz Colltns, Bn.t h; and others, who deo.lin these articles. R. Melhuish and Sons, Fetter Lane, London, E.C., have some, without doubt, although the fittings principally k ept there are for full size furniture. 'l'he h10ges and connectin~ hooks, etc., used by "the makers of the small articles you see in fancy shops," are the cheapest possible, and of necessity must be. They are sold in large quantities-at per _gross, very likely. They would not suit you, and I stron~ly r ecommend you to use such fittings as are supphed by Mr. Zilles, for your own worlc, which I have no doubt as much surpasses the cbeat:rwares of the shops as the fittings sold by:Mr. Zilles excels the fittings that are put on them. There is a passion tor cheapness in the air at the present day, I know, but there is something too often bracketed with cheapness wlllch always bangs about very cheap goodS, and of which they can never be purged.­Eo.] 

SHOP. 

About WOKK.-PRO Bo~o P ODLICO wr ites:­"Allow me a short space in what I am pleased to call • ours.' to add my testin1ony to what I consider the value:of 11ucb a. well got-up paper for such a n ominal sum, although the high compliments paid to you and your organised staff by previous corres­pondents leaves but little to be said by me. My orinion is this, were I to write a volume in praise o \VoRK it would not express my satisfaction with which I read each numbe1·. (1) Pray keep from technical terms, or, if used, use them sparingly and wit.h an elucidation, as this is, in my opinion (and I speak t:rom practical experience). a shoal whereon amateurs get metaphorically shipwrecked. (2) I would also, wherever practicable, like to see work­ing drawings, when reduced, given as i in. to the foot, leaving other fractional scales till an amateur has gained some expel'ience with the rule, bevel square, etc. (3) I would, as an an1ateur worker baYing a number of hours each day at my dis­posal, and sitting amongst a multitude of different articles of my own make, like to give a little of my own experiences to others, whereby home may be made attractive and the pot.-bouse kept in the distance (I am not teetotal), and if acceptable. a few designs of artistic articles, and also as runny dilfi· culties surmounted as you advise this week. Buy tools wbcre~er you see them cheap. This course I ha.ve adopted for some years, and I am convinced the pawn brokers' shops ha\'C a good stock, where, if an amateur is short of cash at the time, an article can be secured for a deposit. and got at some more con,·enient time. (4) Surely each amateur has among:st his acquainumccs a friendly joiner or one mcetin~o: his requirements according to his hobby, and to him I would go for n few practical lessons, gcu inl:{ to know, abo,·e nU, something of the fumla­mcntnl principles of geometry, a few problems only being worth a. gold-mine to an amateur.''­[ (ll '\Vomc is for professionnls as well as nmn.tcurs, uncl technical terms cannot be excluded. But why ohject. to technical te1·ms at all 1 After all they are the right terms, and terms that are recognised by the trades. Any term ron do not understa.nd can be explained to you in .. Shop," if you will ask the quesLion. (:!} No object can be gained by bringing nil working drawings to a scale of i in. to a foot. '!'here is nothing, or ought to be nothing, puzzling in the proportions for working drawings, but if you cannot tmdcrstand them a paper shall be gi\·en m explanation. (3) You are always at liberty to communicate the results of your experience with designs. working drawings, etc., and papers on any subjects on npproval. (4) By nll means go to the "friendly joine1·" for practical lessons in car· pen try. but the •· fundamenta l principles of geo­metry '' will be best gathered from a text book, such as the " Lessons in Geometry " in the "Popular Educntor.''-Eo.] 
Overmantel w ith Cupboards. - KILDONA~ writes:-·· HttYing procured the glass and some narrow moulding, I fow1d myself face to face wil h a ditlicully-namely, how wns I to SCCUl'C the three glasses at the bottom. so that when the o,·ermn.ntel was lifted they would not slip out between the back anrl the moulding, and come to gricf1 'l'his re­quired n smoke. I olt'cr my plan for what i t is worth to any novice inn simi'lar quandary. F erret­ing out some pieces of sheet brass and an old file, I proceeded to shape six strips. each H in. by 

1
4 in., and then to bend them at right angles ! in. rom the end, ns in l<·i:;. 1. 'l 'he dimensions are probably 
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Fig. 1. - Glass Support. Fig 2.-Meth od of 
Securing Glass Supports to Back. 

a little larger. As they are not seen I was not pnr­ticuln.r about their appearance. Using two of these brackets to each sheet of glass. I screwed them to the in!<ide of the bottom of the back, as in Fig. 2, with the sole projecting under the edge of the bottom moulding, m which I cut shallow grooves, so that the whole would be flush throughout its entire length, and thus allow the article to stn.ncl straight, and not on tiptoe. I borrowed a brace and countersinker to make the holes. I may say that I have as yet completely failed to gild the panels according to OPIFEX'S directions, and hM-e conse­quently handed the panels over to a painter friend." 
W eight of Fly-Wheel .- 1\IR- F. CAMPI~ writes: -" 'l'he formula from Molesworth for above 

W ·6300 ri S C ( ~) is wrong (.rou quote it page 189}. 
The weight varies inverscl11, as N. as sho"rn in the remar·k-' A slow-running engine will require a. greater r eserve or energy than a fast-running one: '.L'he fallacy of the aboye formula has pre­viously been exposed in the English .l'IIccltanic and elsewhere. 'l'he theory of the fly-wheel is perfectly clear, and lends to the exprcssion-W- 10618 E-where \V= weight of fty-wheel in -v d• N1 cwts .. 

d =mean diameter of rim in feet. N =number of revolutions per minute. V =total \'ariation in per cent. of meo.n speed. As my name is on my article, I am sorry this error 
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occurs over initials the same as mine-F. C.-88 U might naturally be attributed to me. "-[The initials F. C. were appended in error. The reply in question should have been signed J .-En.] 
Metal Ball Makin g. - B. W. R. (Walkley) writes:- " The balls mentioned by your correspon­dent, on page li2 of WoRK. are not made as you su~gest., by soldering two halves together, but in th1s wise: A piece of metal is cut round and put under a press called a. ' fty.' and in the bottom is a hollow cup; in the fly nose is a. punch. The metal is put over the cup or hollow, and forced down by the top punch, not all at once, as a set of dies or cup are used to bring it down gradually so as not to crack the metal. When got to semi-spherica.} shape, they are put in a furnace until red hot, or, 88 it. is called, • annealed.' When cold they are put into the cups, round parts uppermost, and instead or round punches cup punches are used, with smaU bole in centre to allow of air escaping, so as not to burst them, granitoid punches being used in doing them; they must be annealed two or three times, or cracked balls are usual. I make mine by using a machine with graduated grooves in its top and bottom table, allowing them to work in quite opposite directions by cross bands working from pulley on main shaft, the balls being half cupped J:irst in the band fly. Plenty of oil must be used in the machine so as to keep balls cool, or they would clog. It you would like one ball I will forward you a specimen, or you cnn see them in any silver plate show rooms as feet for frames, etc. 'l'bey are made plain, fluted, and with a ridge round them, so that n bead can be turned on them, and in all sizes, from f. of an inch to 3 in. diameter." 

A Rejoinder about W OKK.-PBAETON (Ips­tllich) writes :-"I n respect to the strictures so thoughtlessly (I had almost said ignorantly) ex­pressed by J. P. A. on the various and most useful a r licles treated so ably in your, or, rather, our, valuable and most interesLing weekly nlaga­zine, " ·oRK, I am surprised to find a man so thoroughly practical as he represents himself to be callin~ a space devoted to so important a subject as 'Hmges, and how to Fix Them,' • wasted.' Is it possible that any man practical at anythin~ can be so shot·tsighted as to call those valuable hints and suggestions on that subject 'wasted 'I' 'l'ruly, I ca.n scarcely credit it. I, sir, am engaged in carriage building, and have bad considerable and long prac­tised experience in the ditl'erent forms and methods of fixing hinges; nod yet I feel bound to offer my most grateful thanks to Mr. David Adamson for valuable information I have imbibed from his able pen ; and I would ask, does J. P. A. really under­Stllnd the full meaning of the word • trifles 1' I cannot think he does, or be would not so distort the r eal name that belongs to any act that has for its object the benefit, improvement, or pleasure of his fcllow.mcn ; and judging him by.tbe • spirit· of his remarks, nm inclined to consider him one of those . indi\'iduals whom we are told 'rush in where angels fear to tread.' Although a coach maker, and in respect to which trade I have not yet seen any r efe1·ence (excepting Mr. ~damson's too brief no­tices in his article on binges). I am bound to say that I not only feel some impatience for the appear­ance of \Vom.::: from week to week, but I read aod thoroughly enjoy every article treated therein, and then take a good look through the advertisements. as a. likely means of • dropping' upon something, either necessary or desirable of possession. If J. P. A. possesses a. sawing machine of such nn­rh-alled merits, surely be could tell us about it without this tirade of objections; and his wonder­ful saw must lack lustre indeed, if to make it shine visible at all necessitates the total extinguishing of every other object of note or importance_ It is JUSt possible, sir. that if you could arrange the sale of a few of J. P. A.'s Elizabethan twists for him, it might. tend to remove somewhat of thejaundice with which be seems to view the wan ts and necessities of his more grateful and a?preciative fellows; and in respect of the prophesied exodus of practical men as subscribers, I cannot. help thinking that it is only such as J. P. A. who would be · missed,' but not 'wanted.' Personally I am delighted with ·w oRK, of which I take and dispose of a dozen or so e,·ery week; and I offer my bumble, but warm, thanks to all concerned; and if I can at any time be useful in • Shop' to any brother in want, kindly do me the favour to apply to me_" 
Screen Secretary.-C. H. 0. (.Alderney) writes: -"You remark upon the resemblance between Mr. Adamson's screen secretary and Mr. Gleeson­\Vhite's cheval screen escritoire. I was also struck by it, as not a fortnight ago I had just firushed a secretary similar to Mr. Gleeson-\Vbite's. Y ester· day I met a friend, and he told me be bad also jus\ designed something similar, when No. 13 of WoRK was issued. In all these cases the idea seems to have occurred simultaneously to different people. 1\Iy secretary i::~ of a portable character} and not of the ornamental style of 1\ir. Gleeson· ·w 1ite's band­some design. 'l'hat gentleman says be is doubtful whether the projections in Fig. 3 would not be needful. I took otf mine, which are almost exactlY the same as his, and are fastened on by a keyhole ana screw arrangement, and I fou.nd that the sec~etary rocked ,·ery much. l\ly base JS 1 foot deep without the projections. I ba,·e the projections only un.der the writing ftap, and about 3 in. on the other side. '!'his is suttlcient. 'l'he height of mine is !i ft.. 5 in .• and it is 2 ft. 6in. across." 

Boot and Shoe Maklng .-BOOTS A:W SHOES (Farmvo1·th.l writes:-" I would be pleased to know it you intend to give papers in Woruc on 
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boot and shoo making n.nd repairins.t. with all par• 
tioula.rs as to th" tools roq uired. e tc .. with dm W· 
logs as I am sure runny f~t.hcrs with ll\11,'tl fnmilics 
wouid gladly welcomo such a subject. In the 
meantime will you P.leH;Segive ~e tho names oC tl1o 
tools required tortimshmg a prur of old boots. n!tcr 
being resoled. so as to make them look welll I ht\ ,·e 
a little knowledge how to 1-epuir, but tbnt's 1\ll. I 
may state I am '"ery well pleuscd ";th \\-onK. us it 
is just the thing I've wanted a lo~ time. and I hope 
you '";u have great success with 1t."-[At presont I 
cannot promise the papers you nsk for. bcenu;;o 
there is so much in hand which must be dcnlt with 
tlrst. .I htwe P,ven puhlicity to your question t\~'~llt 
r"pairmg by tnserUng your letter, and poss1bly 
so we reuder of " -ORK will reply to it. 

U.-Q UESTlOSS .-\:li'S\VEREO D\" EDITOR .!NO ST.U'F. 

ParticulAn for Intending Frame Makers. 
- W. L. {Wigan).-{1) lles t shops t'or tools th tlt I 
know or, and are generally acknowledged for good 
tools. aro-Buok's, \\'hitechnoel: Tyzack's. lll':ott 
Shoreditcb Stntion, L. and N. \V. Ruilwny. (:!) \\'o do 
not in trodo use any oramp; we u;;~ c ulling blOl'kil, 
stinting bloek and plane. aml Yico nnd hnlllllll'r. 
(3) No books tlu~t I have heard of gin~ nnr pmctit·nl 
hints or information of any vnluo to trMle. W 
There was a trade paper recently started. I do not 
know it it is now m Yogne. but it pwe no s imple 
information. as it was a trt\do pnper. aml nntumllr 
assumed i ts position amongst practical won who 
had served their apprentioeship.-G. H. 

Spiral Spriop.-VULCAN ( rFakeTiclcfl.-ltt're is 
o.ne method. 1\hx of sporm oil. 1 gn.ll. : melted suet. 
1 lb.: neatsroot oil, 1 gill: ~·sin. ! lb .• tuul smear 
the spring all over. Pl~l'o the spring-it a long one 
-on a mandrel and holu it inside a rt'd·hot pipo 
until the composition burns uniformly nll o\·er und 
with a blaze. when it must be quenched in oil. .-\n 
even blue temper is rt~Quired. U any part blnzes 
before another, it must be cooled with ~renso t\ntl 
biased &~ Thick s prings requiru repented 1\p. 
pllcations and blazing. ..:'.. tow trials will givo tho 
necessary contldence.-OLLA Poorun.-~.. 

Annealing Cast SteeL-B. P .-Hont the stocl 
to a lo w rod heat and bury in quicklime until cool. 
Another method is to \)1.\Ck tbo steel i n nn iron b0x 
tlllc<l \\ith lime or whitmg nud con~red. t ighth· with 
clay; then heut the whole to a red b eat nnd ullow it 
and the tlro to die out until cool. By either 11\l'thod 
the steel should be soft enough for any purpo:;e.­
OLLA PODIUDA. 

Small Fau.-DA C'.\PO (Grost•cnor Pa~·!.·).-One 
about 3 in. iu dinmetl'l' would suit you, runnin~ nt 
about 1.000 ro>olutions per minute. .:_\ny hnnlly 
tinmnn could mak~ you one. The body or fnn 
should cons ist of a diso of tin with four bh\lles or 
vanc.s soldered on cnob s ido1 tho wbolo ~olul' l'l•d to 
a bl"US$ spindle aml cased 1n a tin box. tlw bcur· 
ings for spindle soh.le•-cJ to sides oC ease. $ pindle 
to carry a small gJ'OO'\'"l'(l pu.lll'Y at ono cud fur gut 
or leather band. It you 1'\lquiro, a sketch. plcuse 
say so. and 1 will try and furnish you. I t will s1n-o 
talk, and I am rather ov~rweighted with work ut 
p resent. -OLLA P ODRJDA. 

Circular Saws.-~ R&ADER.-I gt\'\'"C the power 
with working margm tor hard wood und h N\\"Y 
work. This would be U1e proctlcal wny to mcot 
light work of any description under . I rl'gret thut 
I bave no data by rue with which I cnn meot the 
theoretical e:tpenditure of power, and I doubt ,·cry 
much if such cn.n be obtuined i n reliable form deal­
ing with different gnuges.-OLLA PODRlD.\. 
~ector for ~~all EDgine.- P . A. <Gil't·anl.­

To make 1\ small IIIJOOtor of tho size l-ou wnnt is not 
so diftlc ult 1\S the ge tting ot it to wo1·k Sl\tisCactoriJy 
is. 'l'be writer •~grets thnt pres:~ure h~ pro\·outoll 
him replying carlu~r. 1\nd also gottin~ a ullsign prl)­
pared to m eet your CtiSO. but hopes to t'orwaru a 
sketch in a Cow dnys.-ULLA PODRIDA. 

Fa et Saw for Small Lathe.-E. A. P. (Co. Car­
low). - Your idea for frot S!\W is all right, except 
that the motion slot should bo in lotccr arm, so thnt 
the aaw blade may bo helJ in te nsion both ways. 
.A.8 made by rou. the saws ha,·e no chance but to 
break d lreutly a cut is made. Ituise tho tt\ble t\nd 
shift the driving point, aud tl1e saws will s tuud 
with fair pla)'.-0LLA POOIUDA. , 

Valve Gear.-E. C. M. ( l pswt'eh).-\"our draw­
•ngs duly to htlod. but I bo,·o not soen the copr of 
Enolit~h Jliecha nic referred to, a nd this is necessary 
for complete re ference. 'l'he design is '\'"ery 111• 

Kenious: but there are several gears in the tlold 
already eo c losely roscmbUng yours.. I n the flh:e 
o f thl.a, therefore. I would not ad ,;so you to risk 
money upon it. \\- hon I see the Enolis/6 ilftchruu·c 
I ma y bo able to glnl you further opiulon.-OLLA 
P ODRIDA. 

Lettertaa Watoh Dlaltt. - W. F . B. (l\'rw 
Walljt.wcn·th).-1 am sorry to say I know uotblug 
o f the eutUcot., and cannot r ct'er you to any one 
unleea t be edJtor of the 1/orotouical J our11al' 
Northampton Square, Clerken well : he could, per: 
hape, throuab hls paper. I wUI sond the QUl•ry to 
hiJ:Q it you lUce: bu~ that Is a monthly. aml pnb­
U.ab~ on &.ho flnlt, ao I abou.lll ha v" to w!Ut a month. 
- A. B. 0 . 

t.IQaelaaphlo. - P . Dnouou (Olasuo•o). - The 
paper tor liUIO&'rapb lo wriUn~or Is a good pl'lntlng 
p&per- oot too etout.-ht·uslu!ll over with a IJr.,pu· 
tatloo whlob may vary with Lho funoy or require· 
-.u ot the operator: ordinary ttour past.o, or ovell 
ll&ar'ob. &lated with dark uhrome, 1nay bo men­
·"" .. u almpJe fonnu.lae; and there aro mot•e 

SHOP. 

complkntcd recipes. numtx>ring isin~lnss nnd pl:lSil' r 
~f Paris 111)\llllg their it_l~rl'llil'l\ts. 'l'hl' cot\ted pupa 
1s llle!l thushcl\ br Nllm~ bl•t we en motnl plntl•s or 
by bl'mg pullt-ll throu~h tho litho pre&~ on~r t\ denn 
nud dry stun~ to obtmn a ,;mooth :nn·f1Wl'. I would 
sct~t'lr 1\llviso you. howl'Ycr. to t:1ko nil this 
tt-oublt!. 'l'ho p.t\ )'l'r mnr bl' obtnilh•d ret\th- l'ro· 
pnn.'tl ot t\1_!)" lithogmphi,o ,;nnllrksllum. ~"~'t·nl'l· 
li;;&lli, :!'.!.. l·•~~~ t QUl'l'll :::ot rt'l't. Lontilllt, \\ .l' .. or 
\\·instono. ::5hou L.·ml', Lontitlll, E.C .• w0ulll doubt­
le:;s supply you. Till' pril't' is nbout t'rom 3...;. Pl'r 
quire _dl'II!Y· \\·ritin~ l'll ::>tOIIl' fot· printint: pllt'­
poses 1:1, or l'0Ul'::>t'. t!on t• bal·k ,,·:n·,\s: 1111 t'Xl'l'l'llin~ly 
minutl' sahl<• brush is. th~. tOlll l' tnpJ,,y,•d. nmt 11 

hu-ge I\ mount 1.1!' pt'ltl'lll'tl 1s •wrt·~~nry t~<.• t\lt'l' t ho 
tyr~ Clltll'OIIIlllt\11\J thi~ tll~} :lll tlkh•ntJy tO JH'tllhiCl' 
lr~tbll' \\'lll'k: but npplt,·:Hilln t\t\\1 Jll.'t':<I.'Yt•rnm·l' in 
this pt'Ol'l':l$, ~ iu u11 otht•t·s. will w0rk wontil'rs. ­
J. H. :\[. 

Advertisement Pages LD WORK.- n. T. 1 8,11. 
tou ).-You s hl.lnhl \\Till' to thl• publi:-hl't't', at\\l 11\lt 

to Utf? editor. ot 1\ ma~azinl' with n'S\'l'Ct tl.l wn\p· 
pt•rs tor Wc!l•kJy n\111\bl'l'$, thl' tl\111\bl'l'illl.!" or :1\l\·,•r. 
tiseu~l•nt p:\.:l·~. l'tl'. Tht• ,•,\ittlt.-:1 bn~illl'S..~ thlt•s 
1\llt •ndutlll nnr 1.11' thl'Sl' IIHillt'rs. \t is 111.1 n::,, 
writinJ.: t0 thlll':lptnin t>( :1 ::hip abtlllt tlw m:tllllt'\' 
in whkh ~hl' ;,, tlttl•llup :tnll thl• lll'lWi:;h,n,; that tll't' 
put on board for tltl' l'rl'W tiiH! pas:H'IIJ:t't't': but it 
you h:n·o 1\IIY t't\ ll~l' M l'l'lliPinint. \'011 mn::t \\Till' 
to thu ownt•t-s .. X or i~ it:\ ~l•'P in th~,;ri):ht dit'\'l'ti,•n 
to take thl) drn·~.•r o t a l'Ual'11 Ill tn~k i( nnt t\,, t\\lt 
exactly a ppto\'0 of thl• ll'l\lll ht• t!ri\'t'S. )h'nlhink 
ditt'l•rcntly nbuut d irl'l'l't'llt Ihin.:~. null a n artil'll' 
which uno dOl'S not likllmnr lw hl~;hlr tlppruv~.•,\ vf 
by :motht'r. 1 cnn 11:!$\IN Yt'll that ml\·l•rti:<,•nwnts 
nro.not pu! in ~or th~' ;;a~e ,,( lllliu~ up th\: papa: 
tl\lllr li\ISSIOn IS ll fnr ht~ht'l' 0110 th11n thl~. lr is 
true thnt this is nnlllln•rtisin~ ll~l'. tll·. :1~ YOUitpth· 
put it, "tho public n\11 ~t·t :mdt inllll'lllnti~•n ll\' t h~' 
ton.'' Trnt.', thl• llllblic t'tluhl. it it bon).;ht ;,•rinl 
lJUblications br thll ton. lt tiOt'S tlo :-<u. itt Jltlint lll' 
tact, collectiYl'ly. but t\S tilt' tHtblie i~ 11n m:-~r,•~;n­
tion of units. e:wh unit ~l·ts .Jil~ t 11 smnll ~ll:u·,j uC 
informt\tion nbout tlw tltin~-:o thnt nn• >'l•llin!-!' :mli 
ott't'rt.'d for snlo Crom yenr tu' Yt'llr anti nil th~ Yl'llr 
ronnd. by t hll t Wl.l ur thrl'll ~l·rit1 ls llntlpnpt't"$, nwrtl 
or ll':S$. thnt. ho mnr httppt•n tu purl'liii:Sl' : nmi ~l' 
individunlly thtl publit: only ~l'ls ~ul'lt informntion 
by the ounce. You continut•-" 1-:-..;cu::l' llll'. 1 h:\\'ll 
flO intentillll Of hurtin~ your ft'l'lill)::-', th011~h lJH\\'0 
seen it doubted whl'ther t'llit0t':< h1hl :ut,.... l t is 
Yery good oC you to sny this: but :-<nY ,\·hat ,.,,u 
will, you willno,·cr hurt 11111 i,•din):s. it>r, edit0ri;1Ih· 
spcuk.ing, I ht\\·o. not ~ut t~ny. ~\ h! Ytlu w iu,l ni1 
y~ur letter by snym~-· Hl'lll•,.l, mo 11 h~.·:u·ty w,•ll· 
WISher for the SUl'CCS$ or Ylllll' l':ll'l'r." \\"l•ll, I hilt 
is just tho termination llikt1 Ill t!ntl to nlllt'tt••t·s- t\ 
burst Of SUnshine u.ft\lr a litt lo W iuJ llllll >'!Ol'll\, 
Pcu: t·obi.:;c•un. 

Bucknun for Bookbindin~.-.T. TT. D. ( Poldi,·· 
to111.- The buckrnm endosetl •s quitl• a dist itll't 
lllt\teriru. \\'hl'U 1 tt-11 you I hull 11.1 tt•nr ono slip llf 
w~ite c :l.l'l.lboartl to tin~ out it it w~.·~·,, but•kmm. Y•'ll 
wtll undorstantl whllt tt should bo m IIPPt':\rt\lll'l'­
rtne, thick, . nud whit~. pnst in~ Pl'l't\•l·tly. Tho 
pnrcbn~cnt 1s rather thit~. 1\mi not st> r-t.>~~r 11111.l 
1\·ury-hko on surCncc ns 1t. s htmltl tw. l'hll<'tl\'t•rs 
should ccrtninly bo foldell bdoro th,, nlllt•• ri:~l is 
pnstcti on, ntH\ tllll pasting dont.' in t ht' thullJ'''"it itll\ 
tht'Y are to occupy, t.'\'l'n it th1.•y t\rO opl·nc tlat to 
prt'SS nfterwnnls.-K 13. :3. 

Wood Colouriug.-Ox: G.\t.L- Otll' of Ih,, sim· 
[lll•st nwthods ot ~t11iuing (h•:tl nn•l 11htninin~ t hl' 
dull poli,:h Sel'n tlll \'l'rr 1i11rk unk i:< ltl stain it lit-::t. 
nml thou \'1\rni:;h with th111in~ \':ll'tti-<h. Tht' Wt\\' 
to prtX•eot! is a s iollows :-Fit'$ I :St'l' t hnt Vt1lll' wMk 
i:! cntil'l'IY ft·ee ft·om ~IUl'. ):l't'a:Ot'. 01' l'llll~h pltll't'S, 
nnd then twil10 stain with tlnrk tlllk s t:lin ~~tt•plwn~·. 
fur instlllll'l'l. lt'O(tl'lllll!{ thl• wurk thl\\'tt lwt Wl'l'll 
enth cont with n son bt:u:;h, l'lllk•l n hn<i~l'l'. bl'f1ll'0 
tho st{\111 tlril':! . whic h will tak,• 1.111t nil ltllll'ks. l'tl'., 
loft by bru:;h in :;tninin):. p:u ·tknl:u· twtit•t• bl'in~ 
taken thut thi:; is done- Yel')" thut·l.lnt.:-hh· nnd expl'· 
ditiousJy, ns nny touchiu;; up i~ nhu~,:t SUN to 
sh.ow. \\"hen tho s tain is pt"'pl•rly th-r. n tb it tlown 
Will\ a pie eo llf t'l\11 \'1\:!, not ~h\SS·\'11 1•er. ns t ho 
luttt!r Is \'l'IT linblo to lell\'O whitl• marks, mlli tho 
can\'l\S cnn be J.,"'t ll\01'0 l'I\Sil\' into tho lllt'l\lbl'l'S llf 

columns, mouhlin~"'<~. etc. ~'l'he les:; J.:>lttSi<·pnpt•t· i:; 
usctl iu nil stninell wnrk, on•n in pl'l'Jmnn~. t lt(l 
better . and iu no l'llSC p1\lJl'r nct'I.ISS tho ~min. as iL 
is su1·o tt1 show.) Then twico ~i:r.e with bl'>'t l'lt'lll' 
size. rubbin~ d uwn wt \\'l'en enl'lt l'OI\t liS l'Xplnint•tl 
tor staining. 11' tlw work is now vnrnishetl with 
good tlattintt vnrni,;h. nnd whcn hnr1l rubbt.'d with 
a soft rag Ol' pieco ot !!ilk. it will bll tt,und thnt t ho 
surface tms ~~ nkll dull ~lo:;:;. A chl•np substitute 
for <ltuk onk tltnin l'lln bo obtnhtl'tl uy thinning 
down ~uotl Urnns wick blnl.lk tu t hl' ,:hallo l'l'quit·t•ll 
with lln'Pl'lltino; but unless ono thorutll{hly knows 
the nnturo uf thoso mntorinls, tbi:l plan lmu bottor 
uot be utioptoll.- K D. 

Stretching ADd Prlmlng Cauvas.-WAITt:-.o. 
-L'ann~. liko oth~·r tubrk::t, is bl•st stretc hed br 
first tnekinK loO:!oly nil round tho strutch~•r. tlten 
t.ncking rtrmly ut ono corner. ti~hll'ning ncro:~s 
(tlingonally) tu the opposi~e cornet·, unu then trct\l­
ing thu t_ wo ot hor cornol':J 111 . tho snmo. wny ; Justly, 
by pulhng lo,·ol t~n.d tnekt~tg tho .tntormodinto 
s pnocs .. A pnir of pmcers. with tint hp:~ :l or :l in. 
brontl 1:1 usot\ fur strctolung ctuwns. A bought 
Ctmvus will show how tho wotigt.'s tu·o 1\lljustlld t\t 
the curnors or tho s t rotc hor for· rurthor tightoniug 
u.Ctcr tucking llowu. Calico Cor tom pert\ or other 
rough pnint ing mtl)' bo s~ruinou by tucking lat Its to 
it.s top ~nd bottow, huug111g it against u wull, sizing 

it, nn1l, whilst it I~ wN, br hnn~ing Wt•h:hts to the 
blllt tllll In I h. 'l'hls will pull tho clot h ta'ut untl tho 
~i..:t~ will ket' JI it. so. lloul(ht Ct\D\'l\S appciu-s to be 
siZllti nnd hl'l\\' ily conted with pnlnt, whloh is 
scr~IJ'l'<\. :;m our hly otr by sou~o appum t us w hie h. 
1\l'.tlll~ hk~· .n hu,.:o pnlotto kmto .. :1\~' el• lld its enliro 
wJt!th. 'llu,; l'Oithl ,;t•nn.·ch· bo mutnt~d at homl'. 
\\' .\IT I xo i:-< t\\l\· i:<l'li, n ft l'r shing, to gi vu his can H\S 
t\ not \'l'rr 1'1'\' l' t'lll\t of paint, to lovol this with a 
bro>\ll, t\ t\t t~lnll' l·lmir ntrni:;hing bru:;h . \\' hen 
th'f, to givu t\ >'l'l'tlnd ('l'tll of whitl' f'lUUt warm~d 
with 1\ t.int ot btu•llf :;illllllt\ or li~ht rod. and 
s mooth _n:; befor"'. , 'l'!ten nfter lnyinl( In his sky 
(ft•um Ius rt•marks 1t 1:1 concllllll•d thnt he )mint:; 
hlndsl.'npt.'), to stip\110 it witll 1\ hl\•lgt•r-hnir brush. 
l lhkt•d. tho !;ft\llll ntl•d surfnro protlllt'l'tl hy this 
lnttl'r JINl'ess t;; nlwnys plt.•t\SIInt for pnint ing u~n: 
thl•. bl•tter ~:,_nYns thnt ono buys hus n tooth gt\'cn 
to u. by mtxtn!: rtul•ly ~o:rlHllll\ rtlttl•nstoue or llath 
b1·kk iu tho priming l·olum·.-$. \\', 

Fret-cutting Macbt.u c .-A H~~.\T'ER.-.-\ enpnble 
nn•l l'01llPt'tent writer o n thu ~llttl' ut \\'ow.: ha:t 
bl'en l'ommissionl•d to \\Till' on this s ubject. 

L athes and Turning Appliances.- :\ flF.ADER 
(llu_dd,T.-<.Iidd).-\"uu "ill ha\·ll •wticetl that tl1ls 
s ubJl'l't hu:< h0l'n bl'llliJ.:ht to n dtl:.<l'. You must 
rt•mt•mbt•r. howe\' l'l'. thntulthou~h "lntho work is 
thl• th-st thiu~ nn nppn•ntkl' is put to in th" cn­
~.illl'llring_ linl'," hll is l'l'rtainlr. llllt put to it rtrst, 
11 ut nil. 111 o_tlh:l· Il'lldt•s. to whtl'lt till• mujuri ty of 
t lw rt':\llt•t-s or \\ tiHK bl'lon!-!'. P lans null ,;~illca­
tion:; willappl'llr iu duo tiu\e. 

Mlats in Pnintiug .- Thl' nrt ot llninting mists 
i:< hy what arti~t~ Cllli"SI.'lllllbling"- t 11\t i:;, tnk1ng a 
bnt:'h tlll<'d with l'Olour. 11 nd ru bbi n~ thinly on1r 
nny part tl~tlt hus bl•en tlistinl'tly pnintod up. whtcb 
mu"t p:trtmlly 1\l'lll'lll' tht"'llg'h. It cnn bu done 
with nny l'ultlllr lltiXt'll with white uccot'ding t-o the 
lol'l\ll'Oluur or thl• llli:;ts.-J .• -\. J;o', 

Preparing ADd Mounting Pbotographto 
Vtews.-l~ .• \. V. (.\'uuh.·ad.l-It is im}ll' rative 
f!u\1 n hmtt•rn tl'lii~~Jll\l'C~tcy should pOSSl'SS quaJl. 
Ill'S thnt nro pe,·ulmr to llsl•lt, and unnl.iC<.':l$1\ry in 
nnr uthl•r kintlll( ll't\IISI.k\rl'U<'Y· Thl'Y must Jun-e 
nbsnhttl•ly cktu· ~Ins~ in tl1o hi~h lig-hts. oo tltin. 
11ntl h1\\'l' 11 !'lllhl l'l.llmtr. ln your cn~l'. the prints 
~t.:h~ l~<'tll't' bt: pl:t<'t't~ in O"{>ticnl eontnct with gluss.. 
l l!IS I~ d!Hlll Ill I ht• tllllOwmg lllllllllt'r :-A pieee of 
tlun p_:ltl'Ut platl• ~~~~~:;. n\ tlter hu~ur thnn tho print, 
nm\ ll'l.'O fnnn lll'll'l'ts_,;;cratche,;. s t.rin. l'tc.-is 
>ll'lt'l't t•tl. Tho print is plt\ceti in cll'nn cold 
Wl\ll'r for n few t.ninnt~s: t hc_glnss is nl:;o put in 
th0 water. tho pt·mt bl·m~ adjustl' li ftll'l' down on 
t hl• ~In:>:>. thl' gill:'$ nml tine l'ligo oC thi.' print being 
j.:'t'H:<I'l'li: buth nn' :-<lt.wlr liftl•d out of . tho wnter 
t ,,~;,•t ltt.'r·: this is in tl'dl' l' to n Yoid tlit· bubbles 
w b k h woulll pt'l><htt'l' im pet·fl'Ct ions on the tt·lllls: 
PI\ l'l.'l\C)". bt'ing i lllJll'i:;ont•tl bl't WCl' ll I he glt\SS and 
pt·int. A squl:t'~l'tl i s t hl•n lightly pnsscd oYor the 
b:ll'k 10 gl't rut (l( much of tlw moisture. t\Dd to 
pn.•:;s tho print into close contact with the glass. 
:\ llW cure fully l'XI\mino it. nml if thcro aro any ail'­
bubbks uot cn~ily pressed out, repent the process 
until the print shows a perfectly bright and e'\'"cn 
snrfnco. Now l-'hlt.'ll thrcu or four t'olds ot white 
pnp~·r. nl:>o wet. nt thll bnck ot tho print, nnd, with 
111\lll hl•r pil'Cl' of glass of tho Sl\llli.' sizo ltlid o\·er 
prt•ss tO~l·thcr. nml l'nn.•fully wipo tho front glasS 
thT nnd de nu : t ho ncl nmtn~c of this proceeding is 
t!tat. tho pr!nt i_s kt•pt ~miformly moist during the 
t uno OCl'UJlll'll .m cop~·mg. nnd c~m bo ens ily ro­
mon•d ll!td rlrtl'tl nitl•:wnrds. Now Sl't thu pre­
purcll tn·mt t\s $1.\lldwtl'hetl bl'twecn the ~ln...--ses 
upl'i~ht n~nin:;t n board. to which it cnn be at­
tndtl•tl by 11 t:\l'k or two to kl't'll it from Cnlliug 
1\w~vnrd. tlllll plwtot:rnph it in n strong s itlo light, 
tnkm!o\' l'l\ro thl' l'l.l t\t'll 1\0 l'l.' lkl'tions to intor?ere 
~,· ith !lto th.• llnition. Tlw cxpostn·o must oo l~:u'O­
htlly t lllll.'tl , mt ht•r lll\dt•r t hnu o\·er, nnll tlto dll\'t'IOJ). 
nwut l'Ontlnl'll'li ns mm·h iu tho dnrk ns po,,iblo. 
Tho hig-h li~ht must bo pt•rfl'l'tly eteau i.ii1t-."8 • 
n ur lil•pu:>it ou t hl'll\ will spoil it for hutt l'J'n wurk: 
7\ dt•\·~·lopllll'llt llltllle with OUI.lll( tho t!xell alk:ilius 
lS Jll'\lten\bll' to lllllii\Ollit\: tho fullowing i.s n vury 
g 0ud \llle :-S0htt iun A-pyro~nllic ndd. 3 gr. : sul· 
phnt~' ot sodn. !:!~t· .. : bromhlu of potnsshuu,ugr.; 
wntt•r. 1 oz. :solution ll-l.'lll'bOnt\ tO of potash, 
!!tl )o:r .. : wnter luz. LT so l'qunl Pl\l'IS ot the t wo 
S11lntwns. ami t!x in n bt\llt oi hypo. ono Ill th·e. 
frt• :-ohlr m_ndl'. tl1 which about 10 1'~1' eout. ot :;ul­
phllll' of trnn hr\s bl'l'll mltlc!tl. "1\.Sh well. and 
the 11 plal'O tht' ll't\1\~purt•nl'\" in n bath oi Ilium and 
dtrk nrid. \\'n:;lt n~11in ,,:l'll for n il'W hOilJ'::!.. and 
dry: t ho slide is now n.·~uly for mountit~. A 
nu m bor of ll\1\Sks of ditfl'l'l.'nt shti\>C:! hl.•ing at 
ltnml. ehoti:'!O tho most suitnblt.', lny it on tlto t.nuts­
IJill'l'nt'y tllm side, untl ro,·er with n piece of ll1in 
ole11r gin~: bintl th~·m togt•lhl•r wtth gummed 
\liiPl'r. \\'ritt.' on the tillo, t\nd pli\('O two wh.ito 
~pots on thll top fl'(lnt Cl.l~ 1\S 1\ gnitlo to plncing it , 
111 tho hmtllru tor oxblbtllon. t\.Utt tho slitlo is com· 
Jlll'~l'. •Aftl.'r dl'\"l'lopnwnt Wl' bnYc 1\ ncgntivo from 
whtl'h 1\ny number ot hmtt>.rn :;lilies mny bo mnde. 
' l\1llo so. we t.'nrc(ullr place the ncgntivo in contuct 
with a Sl'llsitiYo pluto (plnt1.'S nro s pocinlly mude Cor 
I his pllrj)OOe), ill 1111 Oruinary lll'\l~UN frame, and 
oxposo to wt•llk dill\t:'!llll dnyli~ht, or t\ b"l\8 burm•r 
uccorlling to t.ho Sl'll:!ith·uut>ss ot the platu used. and 
\\:hich \'t\l'Y gt tJ1\1ly. A slow pinto is to be p1-cforrod 
gt\·in~ a liner illli\!{O tlum t\ rtlpid ono. Thu size ol 
t ho s i Hill must not uxceud 3~ in. ~qunro. 1\Insks and 
ICitnlmoll puJwt· mny bo purchasod ut photographio 
Wtu·ehuttS{':;, - V. 

Erratum.- Mn. 0. E . BoXXF.Y wishes to call 
nttuntion to uu error in page 70, eel. 1, 1D which 
road "minJoror\13 ·• Cor " winderWI." 
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IV.-QUESTIONS .ANSWERED BY CORRESPONDENTS. 
Joiners' Composition.- \V. M. (Jitarkct D1·a11-

ton) writes in reply to F. B. (Guernsey) (see pngo 
1581 :-"The composition is made of beeswax und 
resin mixed with colour to match whate,·cr your 
work may be; it can be melted in an iron spoon, 
and pow·cd into the defects while hot; it sets 
directly, and when sandpapered down could not be 
detected. I have enclosed you a. S{lecimen. This is 
mixed with venetio.n red: it is a little darker than 
the wood, so that you might see the way it is done." 

Mak.lng a Xylophone.-ELECTR07'< writes in 
answer to CoRRESt•o:-;or,;NT (see po.gc 206, No. 13) :­
.. The xylophone is mnde of pieces of woou nllont 
1 in. square, the uppet· side of which is ~·ounded; 
a. hole JS bored near each end. through which ~ords 
are passed, and knots made to keep the. ptcccs 
apart-pine may be ttsed. but rosewood IS con­
Sidered better ; when plo.yccl they nre !aiel on Lwo 
straw ropE's o.nd struck with small wood hn~tmer~; 
the compass is from twenty-eight to thtrty-s1x 
notes; the lengtt). may be from 1 foot; they arc tuned 
by cutting the pteces shorter." 

Refriger ator. - J . 1\[. (Newhaven) writ~s in 
reply to URGENT (see page li-t):- ·· As you wtsh to 
know how to make a rc!ri.,.erntor, I send a sketch 
of an .American one. The "drawing is as plain as I 
am able to make it, as I never lcnr nt that ar t. A 1 
is a zinc tray to hold the lump~ o_f ice ; ~ ~. lit1, is 
zinc lined; A 3, interior lined entu·ely with zmc, 
with small pipo at bacl;: from tray nbove, to let ·tho 
water trickle down the back and run out by the 
tap. The door when put on also lined wiLh zinc. 
The top tray slightly deepening to the back, nnd 
bottom one deepening to front to the up. The 
dimensions as reg11rds width. depth. and length cnn 
be of any size, according to the wants of liRGI>.'\T.'' 

Blue Prlnts.-W. J. R. (St. ·GC?·mans) write:~:­
" May I be allowed to supplement Mr. Poole's ex­
cellent article on 'Cya.notypes' (see page 194), which 
appeared in No. 13, by sut'ting one or two s imple 
metholis ot impro\'ing the colour of these blue 
prints 1 'l'o produce a. green tone, immerse in 
sulphuric acid, 1 dram, water, 16 oz. Brown tones 
may be obtained by immersing the prints in water, 
in which about 10 gr. to the ounce ot caustic soda 
or potash has been dissolved, then washed and 
transferred to a. 6-gr. solution of tannin. A sepia. 
tone may be produced by taking the print, wnen 
arrived at the stage last mdicatca, and immersing 
in a. bath ot plain soda. and water taking care not 
to let it act too long. The original blue colour may 
be intensilled by immersing in sulphuric acid, 1 oz. ; 
saturated solution ot protosulphnte of iron, 1 oz. ; water, 1 oz." 

Saws Rnnntng out of Truth.- .ALPHA (Grange­
mouth) writes in reply to A. R. (Scorrie1·) (sec 
page 204) :-" I have read .A. R.'s (Scorrier) remarks 
m your issue of date about saws rnnning out of 
truth, and h_ope to derive some benefit from same. 
Would he kiridly say the gauge of a swedge saw at 
centre and point he would consider most suitable to 
cut three boards f in., and one board fin. out of n. 
7 x 3 deal. The boards to stand that thickness after being dressed into lining." 

Joiners• Composition. or Beaumontague.­
B . M. B. (Edinburgh) writes in reply to F. B. 
(~ey) (see_]lage 158):- "Required beeswax, 
resm. colour. For mahogany, mix: yellow ochre 
and Spanish brown; tor ash and light oak, ochre 
and chalk ; tor walnut and dark oak, brown umber 
and chalk. Rub the colours very fine and use 
common sense in mixing them and th'e various 
materials together. Melt the wax: in ,a large spoon 
add the colour till pretty thick, add a small quantity 
of ground resin. JUSt enough to harden the wo.x 
When partly cold roll it between the palms so as to 
form a. stlck bandy for the pocket. To use it light 
a match, or heat a. small poker, and melt it, dropping 
some on the defect, then with wet finger point press 
it home. and in a minute or so the surplus will sa.nd­pa.peroft" 

• 

SHOP, TRADE NOTES, ETC. 

IMPORTANT PRIZE COMPETITION. 

THE Editor of WORK has the pleasure of inform­
in" his r enders that 1\lessrs. C.o~.SSELL & CoMPANY, 
LI~ITED, have placed at his disposal the sum of 

THREE GUINEAS, 
t o be distributed in Prizes for Competition for 
D esig ns for a small Bookcase, to contain the 
Volumes of 

CASSELL'S NATIO~AL LIBRARY, 
which, at the close of t he present year, will have 
attained the nggrE>gate number of Two HuNDRED 
AND EWHT. The books nro in themselves of 
world-wide interest, and may be r egarded as 
forming the front rank of our British classi<.-s. 

In order to give a fair and proper idea of the 
spn.ce or accommodation that will be r equired in 
the Bookcase for the wholo of the volumes up 
t o the close of 1889-two hundred and eight in 
number, as already stated-it is desirable to say 
that ench volumE', bound in cloth, is 5f inches 
long, 4 inches wide, and about -l inch thick; or, 
to bo more precise, the linear spo.ee filled by 
thirteen volumes is 6! inches in length, which 
admits of the " olumes being placed on the shelves 
without any possibility of being crowded too 
closely together, to prevent easy withdrawal of 
any sing le Yolume at plo.-'l.sure. .As 13 is the six­
t eenth of 208, the space required for this number 
of volumes O<'l.n bo easily cnlculnted. 

In order t o gi,·e satisfaction to as many com­
petitors as possible, the Editor of \VonK thinks 
it dcsimble to divide the sum offered by Messrs. 
CASSELL & Co~PA."'Y into Three Prizes, as fol­
lows:-

F msT PruzE .. . 
SEC0:-'1> PmzE .. . 
Tmnn PmzE .. . 

One Guinea and a Half. 
One Guinea. 
Hnl£ n Guinea. 

Intending Competitors nre placed under no 
r estriction as to Form, Arrangement, or Orna­
mentation, as it is the Company's desire to elicit 
from the readers of vVonK an Original D esig n 
for a R epository for the F our Y ears' I ssue of the 
National L ibrary up to the close of. the year 1889 
that may be r egnrded as the most convenient and 
desirable for the purpose indicated. 

Competitors should send in WoRKIXO DRAWI!'iGS 
to ScALE not later than August 31, 1889, and 
addressed, caiTiage paid, to 

llissns. CASSELL & COMP.A.t..'~·y, Limnn, 
LA BELLB SAUYAOE, 

L UDOATB HILL, 
P ri:e Competition. L O!'iDON, E.C. 

ClUscll's National Librat·y. 

A motto must bo affixed to each set of Draw­
ings, and the name of the sender, etc., en closed 
in a sealed cn,·elopc bearing tile same motto, which 
must be transmitted by post, under cover, to the 
Editor of WORK. 

The Drawings sent in Compr.tition will be 
submitted for ndj udica.tion to Three Competent 
Practical M en, who will select those that are 
deemed worthy of prizes. 

The Prize Drawings selected will· become the 
property of M essrs. CASSELL & COliPA.~Y, LIMITED, 
who will return all D esigns made by unsuccessful 
competitors to their respective owners, carriage 
paid. 

The Awards, with the names and addresses of 
the successful competitors, will be announced 
and engravings of the J>rize Bookcases given 
in No. 30 of W onx, published Oct. 9th. 

NOTICE TO CORRERPOJ:\'DENTS. 
• • • In answering any of the "Questions sub­

mitted to Correspondents," or in r eferring to 
anything that has appeared in "Shop," writers 
are requested to refer to the number and page of 
number in which the subject under consideration 
appeared, and to give the h eading of the para­
graph to which reference is made, and the 
initials and place of r esidence, or the nom-de­
plume, of the writer by whom the question has 
b~en asked or to whom a reply has been already 
glVen • 

• [Work~July 20, 1889, 

Trnde NotcR and Memoranda. 

MESSRS. CROSSLEY BROTHERS have just com. 
pleted two pairs of double cylinder gas engines for 
a paper works at Godo.lming, which. are the largest 
yet ~onstructed. Each pair is of 100 h.p. Dowson 
gas IS to be used, and the consumption is guara0 • 
teed not to exceed 1llb. per h.p. per hour. 

RF.CENTLY, an examination of plumbers for re· 
gistration was held at the Guilds' Institute the 
examination embracing joint making, lead laying 
etc., and various ques tions relating to the trade' 
Applicants came from London, K ent, Bants, and 
Devon, and rather over thz·ee.fourths of the number 
failed to pass. 'rhe examiners were Messrs. Charles 
H1~d.son, \V. H. Wehb, G. Taylor, H. B. Lobb, C. 'f. Mill1s, and R. J. Lyne. 

Two instances of rapid work in marine en~ineer­
ing b&.\'e just been recorded. The ss. Khto was 
la~nched ft•om the !'hip-building yard of Messrs. E. 
Wtthy & Co. on Fr1dny the 5th at 5 p.m. and went 
into the Vicloria. Dock that evening to receive her 
~Jlgines. by .Messrs. Richnrdson &. Sons, Hartlepool. 
l he_ work was begun on Mondo.y morning, and the 
engmes were tested under steam on the 'fhursday 
followi~g at 11 a. m .. The et:~gines (t riple e":panslon) 
had crlinders of 2-2 111., 37 m., and 61 in. diameter 
respectively. The other case is that of a crank 
sho.!t of steel, having a double throw, which was 
commenced on a Monday, forged from the ingot 
finished, keyways cut1 o.qd despatched on the fore: 
noon of the following Thw-sdo.y. 

TnE late Mr. Warren de la. Rue was a. splendid 
illustration of the fact that a commercial career by 
no means unfits a. man for original scientific re­
search. He did not retire from business untU 1880 
and the bulk of his scientific work was also accom: 
plished, and his reputation m.ade previous to that 
date. It is quite in1possible to enumerate the work 
of his life. He held ott!ce in many societies, was a 
corresponding member of the principal foreign 
academies and societies, was o. volunJinous con­
tributor Lo the transactions of many learned bodies. 
and was an accurate experimentalist, astronomer, 
photographer, chemist, electrician, and physicist. 
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••• .Advcrr lsemeota shnuld rl'ncb the omce fourteen 

days in ad,·ancc uf the date of issue. 

S.dLE. 
Biological Research Mtcroscop e. - Superior 

instrument, two eyepieces, i in. and i in. objectives, £s ss. 
.Microscope~, 75. 6d. to £:,o. State requirements.-HENRV 
EBIIAGE. (l s 

Microscopes and Objects.- Thous:lnds of popul:lr 
slides, ss. dozen. All microscopical appara1us and requi· 
sites.- HitNRV EBBAGE, 3H• Caledonian Road, London. (2.~ 

Your Name, Slr?-A complete Font of Rubbe 
Type, consisling of two alphabets, with bnx, ink, pad, and 
holder, post free, IS. 6d. ; extra alphabet~, 6d. per set.­
E. C. PRESTRIDGE, Manufacturer, Cumberland Street, 
Bristol. [6 R 

The "Era" Pocket Printer, Regd., print.> any· 
thmg; supersedes stencils ; post free, •s. 6d.-F. BowotTCH, 
5, Waldo Road, Kensal Green, London. l9 R 

Bats Made Easy. Braces made perfect. Fits all 
sizes, hats or braces. 6 stamps.-T. RAWSON, Heaton 
Lane, Stock port. [2 R 

Cyclists.- Use " Graphine" on your chains ; no grease, 
will not hold dust; 8 stamps, free.-WOLFF and SoN, 
Falcon Pencil Works, Battersea, S.W. [1 R 

Amateurs and Otbera supplied with every kind 
of goods. Paints, French Polish Stains, Glues, Vamishe~. 
Lubricating Oils, etc. Very cheap.-]ON liS Cor.tPANV, 
Viaduct Street, E. [4 s 

Patterns.- 1oo Fretwor:C, too Repousse, 200 Tu~ing, 
300 Stencils, JS. each parcel. Catalogue, 700 Eogravmgs, 
3d.-COLLtNS, Summerlay's Pla.ce, Bath. [S s 

Stencils, 100, working size, ready for cutting, ss., free. 
Samples free. 1 dozen cut Stencils, 2s.-COLLINS1 Sum· 
merlay's Place, Bath. [6 s 

Fibrous Plaster CentreFlowera, ' etc.-En~ch­
ments for lntemal and External Decoration. Best quahty; 
low prices. Estimates free; hsts two stamps.-T. DAVJKS, 
131, Salisbury Street, Liverpool. (10 R 
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Work-July 20, 1880. J A / )VRR7'/SHJIIFN'f:<;. 

RQ: MELHUISH & SONS, ' FETTER LANE, LONDON, E.C. 
Prlzo Modal ~or oxc ollonc o of' 

~)[./ For Infn nts rtnd Invn.lid s. 
"'"~~rw.l( NO'I' 1·',\IU N.\t ' I.:U I IS . Jt lt-h In Flt•Hh, ~4'1" \ c ' , Brulu , ~) nu cl Bmw Ftii"IIII ' I"H. 
·~ ':< } ' I" i"n f.u·t ''' ·'' t,,, jiiiH'""' ' """~ •·•nuu l l •rdiJ~r,lrd t.y l u(,,,.,.., ' IJ,;,,, ··~~---LW'U..V<::":....1l• t h o o uly foocl iu \\ ,, .. " dw ~· ... ,, ,,,,., ,,, r u wl ... lly I lthll •• ,. ....... . 

l'or all Workor• In Motale, aleo .Jolnore, 
Wood Carvore, otc. 

a olnblo 111lbat nuuua. wl• i• lt • ·"' ·'' "''',.. 1..- '• •hvrrt r •l '" tlar J,.,.,,, " '' '' U v lnK bloo•l. 'll&i , H ' lu .uk .dtlc: .. ~.,,,lt ,.,. , tll.tlllt d ••Hhl•l,. tlw 1 .. .. 1,·, l,y llllll.tlltl$.( .,. , , , , ll )', "' 
llu: fll• u r •v,ul lllollllll . tt llllf", tJu• U, IIIU,d t +tlldil tllf l "\ •tl l.t . .l l hV jlllllt •' · l f,.. , ·l dtp: •',ll•tll MELLIN'S FOOD h." lorr" ,., ,,.,. ,,. d t•l•\ ' " I""'' .ollv l ·1· t l,.. I .. ~; tu·•• 111-.li· .ol :\ uthunur,, ,t lld tr•.tnl 'lw mlt .tlly l•y tlu· tlltt' l , lJ ·,tuu· ut '"> ltt tl Au.•h ··h 1 ,uttl t, ,,, ul"A..t\" '1 
, .. , . 11 ' '·"·····I l t)' lhr tH A I, lt ''·" a.;.auu· tl IU.t ll) ol\\ ,ttd'\ ,,, t lw lubl u , , IIICIII ·'' l 'ul,ltt J•. \ hjJ ,ja i tH t•o, 

W E HOLO THE MOST COMPLETE STOOK IN THIS COUNTRY. 
0 

N,, 1··, ,. .. 1 ~n rltr 111:11'~cl t'll l l o,.huw Jillltll ,1 \'!1 •.1 1 ••ll• • 111111 ,.r /, •u,1 -li, /t' l t·~tlmnlt i. d , , nlld 
111 -tltV ,.f t1u•v· ,t lhult-· it 1 . Ill '' llt otll~tll.d \'' I "+IH• r tr 111· • 1111• I l u lhr 1.•• C IIMt •• M E LLlN 'ti FOOD lltut tm.vu d D lLUY fi"OIIl DC:HLl h ." 

U ~EO JN A LL C I JJ L DHEN'S li OSPI'J'A I.S. 
CARPET STRETCHER, 1/9 ; do., Bent, 2/G. l'l o'\fl•• /11 ,\'

1 
l'rllllf'/J!r/ till+/ \'• 1111/'lt• , /'•'·' ' / Il l' t•ll •• f'f//, ol llolll (tJ //, ,. I H l 'ft U ftH' """ ·" ''" ,,,,..,,,.,.,' Our Saw,, ul.ulc: r,..,., F''' ·' c·.,. t 

Strrl, ~J K"c~ially (Hr dtr l'll'lu '"''~. tt· u•· 
JW I"t' d :tllfl ~I UIII id f ty lti,H Jlittc'' l \' 1 

:ll"t f ' UI ,dl·ly l:q•rlctl lt•H U t• u•!lt ht 
L.u k, and rhHit tn:r l t u ttt tiu l, \\ tll 
wurk ~"·' ')' ,With lc .• , t I"' ... ,l•lt~ '' ·wtl. • 

G. MELLIN, Mat·lhnl·nur(h Wc~t·kH, StalfMd St., Puc:kh~111, London, S.E. 

FRETWORK & CARVING. 
0\JI{ l•"i\ l\ ICIIIS 

HAND-SAWS, 

1/i:.'llr"\/ . 1.<•111"11 (,",•/./ ,1/,·.!od f,w ·; ;,,J!J 1111d l'ttlll'l/1\, 

M ACII !Nl:H, Dl:RIUN R, 'fOOT.S, W OOD, Mmnons , JII NOf.B 
lliHI 1-Tl~riNUR , VAitNISH , &o. 

I to I • .ur I httlol • 11 • u •I. "11 lt lu•,lt tit tiHIItll, -""• r .. l , frrr • • . h J/, / . ti.\ 'I "Jt . I '/" I O N, 

10 Ill . 20 In. 24 In. 20 In. 
.111• 41· ,,,., •./· 

• ,tfo ,ft l•• • li ott\lllf' J ,,l• .\\tllthoo t. \+""llt.Uitllt., to•_. , tyfiiiii ., I'• I ' Jlt r"IJ't ,fl~r. 
lt \'• 11 Wtllil 1' " ' " 1 I io • la"tt'l, otll+l Hl fl 1 • lltJ+I llllb llfl r •l.ll, lll'+111 h ~· !tU I 'I., IHt ~hlo lt ~ · · t t • o h•' I• • ll t HooHI ol• ,j ~tl\' 

lUL\ SS B.\( '1\ ' I ' J ·:Xo~ tlu. 
o ,.. '••·· · "'" 1 ' ''"I''' h • ' ot •I••J: •t••,l•l t•"C~""• tJUn rl ••, • Htll uluht.: thn ' '' _, \ ,trlrty • f 1lo ··•t:11• J•Itl ·h .lll I, ht • lut f , · l .thqo 1#,. 

0 In. 
J/t) 

10 In. 
4/· 

I 2 I n. ,,,,' 14 In. 
~, , 

llAR GE R URO S. , S ltTTLE. 

G 11A~rEFU L - C OMFOR T I N G . On•· 'l ' uol"i c·nuuut h4~ 
c·x•·••llc•d. 

S e e Quality, nl110 Price. 

RD. MElHUISH & SONS, 
' 

85-87 , FETTEU LANE!, 
L O N DON . 

BOILING WATElit OR MILK. 
TO INVENTORS. 

Jf yo'' hovo an ltlea (u r ran fnvrutluu l_j AT ~NT h f,,, [I lr!Ui••J: (ll\t, 
J•.,rtkul tt• .111•1 l',lf•lt ,ltlc t trro, 

R A YNOR & C A !:iSE L L.., Patent Agc ntR. 
11. C II ANIJ!ItY I . ANI( , l.tiNilON, KC.:. 

HSTA IILISllld) l OG I. 

BIR~BECFC B.AJST~, 
8ouLhurnpLon DutltllriiCII, OhAnOtlr.v l.tu1o, Lonuon. 

Till< Jo:Jo: per CJ.o: NT. INTEREST nllowctl cm IJJo:. 
Pl)~ ITS, rc)laynltlc: on c.lcrnnnrl. 

'J'W(J ~r l:ENT. INTJo:RP.ST on CURHENT ACCOU~l"S calt ulatc:tl on the au luianllln III UIIlldy lt:olauctft, when ntot drawu IJc:luw .{,toll. 
ST CJL:KS, !:! IIARES, nntl ANN U ITI ES Pur~ha~ctl 

anti Sold. 

HO W T O PURC IIASP. A IJ ()USI•: FOI< TWO (,CJINI•MI I'ER MIIN I ll nr A 1'1. 11"1" IJ II I.ANil l•tll< 
111VI\ Sllll. I.INI;S l'hl< MfiNTJI, whit l~tlltt<•ll .tlo I""" IMtlnn. At)l'lV •tthe Vflica of thcs IJllCKIIht.. K JIKIUUIIILII I.Atlll ~t;t IILJ V, a .. ni,Wf', 

"I ha IIII<KIIhCK ALMANACK, with full pMtk 11lor•. '""'hen 
onnptJIIC•tiDu. I'I< ANC JS lt AYI:NSCI<III'"r, MutoUI(t!r, 

THID 

World's Workers. 
A Scriu of New anti Original Volulll cl uy Pnp11lnr Autlo11r~. 

Wich J'ortraili prin1etl on n t in t n• Frouti•pic:ce, cluth, 
1 11. each ; (lr pou (rcc, 111. ;Jd , 

T he Earl o f Shatteebury. 
S a.rah R oblnao n , A gnea W eston, anti Mrs. 

M e r e d ltb. 
Tho m as A . Edison anti Samue l F . B. M orae. 
M rs. S o mervllle ~tntl Mary Oo.rpontor. 
G e neral Gordon. 
Charles D loken a . 
S lr Tlt.ua S alt. ""d Oeorgo M oore. 
J'l oren00 NlghUnga.le. Co.the rlne M a r 11h , F . R. Haver~a.l, Mrs. Ro.nyard (" L .N. t<."). 
Dr. Gutbrle ,. l!'atbe r M athow , .J!; llhu B u rrltt 

J oaepb J..lveaey . ' 
llr H eney Ha~elook and C o lln Ca.mpbell 

(L o rd ~lyd e. Abraharn loco n. 
Davld L lv ngstone. 
G~orge M llor .. nd A ndrew R eed . R Lot]ard C o_pden. 
..Henjamln Frauklln. 
Hanr.lel. 
'J' ume r , th4 Artlat. 
Oeorge and R obert S Lephoneon . 

LENSES, SHU'l'TERS, TRIPODS, &c. 

HUMPHRIES' CAMERAS, 1889. 
THE DRAYTON. ~ I .. · I l"ltlll)'!ll I . 

Evrry nt u v•· uwul hr, l \\.,.IJ.. tn.•ll l11p. 11 iv l·l ~· 
fini , lwtl ; l••w / 'ri•·r f iJu , l l.ll"l 1.1"1" lf rr 
\V, ll . l llJJ\II'IJ.tll·:s, t•J,.,,., •. ,.q.lt" At•l"' ·" "' 
l\l :untf:u; tu1 rr, ti lt, Jl i~ l duuy I f all, I ''"""11 , N. 
F :u;tury , 7", Jo:lf.,lt l{o;,td, lh . t y l n u l' •tk, N. 

Ntl 'l"l f . / ;.', 

CASSELL'S CLASSIFIED CATAr.oaur:, , ··n· 
taiu in..: partkulaa •, uf upw ... d"''' Ono I hous nnd V o f .. 

umoll ltlllo)i,h~c l loy 1\l r ,.,,_, l A '·"·l · l .l. /\II Io I "'" i\ t . \'0 rariJ.;iHh in pria c fn••u 
TH IH~EPENC E to T W ENTY . Fl V I ~ r, U I N I•: A~ , 

will be lc:nt 0 11 rc:<lllt:'l /'1111/•.,• ' " nut• u.l./11 ". 

0 Nll\V ANU I':NI. Aitt .l( lt Et ot ll tttl. 

duth, ' " · tld. 

ur 11 1 

Photography for A1nateurs: 
A Noll - 'li:dtniL·nl Jlfant1al for lite 

lire of All. 

B y T. C. H E I' W 0 n T H . 
W JI cc II.I.U:O."IItATIIIN'i. 

11 One(,( the• rnn~ f tlanrtiiiJ:h :uaol t·!lad o·nl fl l: ttll1:th 
for lht; n <m ·prnl•·v .uua:al Joh colugr.qolwr h:t 'l 111"<"11 
wrifl..: n l.y ~lr. T. C :. ll•·pwwtla. IL tl• ·:a) ·, wilh •·vo-ty· 
tla lnf.{ whic h art :llll:t lt•rtr ;, lana al d l<ftow, ltttl lro t lfl 11 
la:a?y, s o·ual -'lo ·io· ulil ll" l"'iu l of vww, loatl ltllllt n rt·:dly 
(ll":tl"l ic:a l f!l.t lltlp••illl. /\111111" tii.IIIY ol illi t llht.-•, \\lau·la 
n m alc ll r'i 1tto; lal<• ·ly 111 o·au:lllttJC•·r, untl 1111: a11:any 
c rr11rs iuto \1 la id1 llwy aro· :dtrttt'. l t·.-rl rtiu ln (:all, :tn· 
fur•·,•·•·n anti )'roviolt ·c l agotlll"• l, wlulo· llllllll" t toll". 111 -
l:•·u loll "i Joint:l :on: giv1·n l>llll 'l 111 Joa.olco• 1lw :uu.alt·ur's 
la lootl f"'l a"i t•:t•>y n-1 fll t'l:olhlo:. ~lr. I Jc·pwwtlt lt .a'l 11 11 
htll lll.tl•· kll ll\l' l•·tl1:•· ,,( pho lroJ: r ;q,laio: M io·twr·." :owl hi' 
ltuuk will lw wc·lco uwtl IJy all .auaalo-urs." f.lr,,plw . 

A PU ll !:: ANU PCnFt:C r AIITIC LE FOit 

'-{I;ccPh, G urn~,~ !:Jrcarh. 

TOOTH-POLISH. 
"PUniLINE" will l 'uoify .ouol llr:uolify the: "J",.rtlo with 

t • l'rat ly \V I u t • ·t~.-~\1'" ; l'• •li:.l1 eh•· Ettuutd; l 'rrvrul '1\ trtur ; 
(J r ., htoy :.11 lt Vi ll}.; C:t' IIU -, ; UHi l k rrlt l l1r IUUIIIlJ iu R 
d··lt· illll '1 lltlllllt i .. u .,( c .. mt..... J l·· .• hh, J•ulll)' . fl041 
l·•··~r.•u•--r. N• ,ll!:lllt)' 1uul At, •• ,lu tc.ly l'urc urul ll .u1u· 
,, 1'1.'"1 l tl ''" "· 

/',u• Onr .\'ltillinJ(, ; , 1/nntl.fllltc l:"tltiiNtl JI<J , •• 

fl/ttlli "lumirt r, l'cr/tfllln l , :-... , . 1'•••1 /ru ' ''' 

l'rutJril'!or : ,\. \\ II .SU ~, ~~t. fbtJhnm ltu:.1l, l.oudun, S. W. 

Cass ell's Technical Manuals. 
l llu, tr:oC• olllirrour; lttoiiC wit la lh :o wi1111• cuat1 }Vurki111; 

Uia a::r.uuli, l,tilllld iu d ull! • 
• 11 ' 1' / , llf. U Jll t •: t : 11 .4 N tc :.'f. lly Sir H. s. IIALC. , 

1.1.. 11. , F. H.S. (.;l, tlo, ""· 
/ lit H : I( / , ; 1 I' 10: Jt ,'4, n lt. I 11' I Nfl Jf O U . 3,. 
1111/ 1. /J/ N tl ( ,' fiN8"1"/t tlf." 'I ' ION, "'· 
(J. I/11 N 1•."'1" .U . IIC l o:Jt.'4, 0 lt •Il l" I N tl Jo"O 11. 3' · 
()Ail i ' I •.".V"I" I •."U .'f AN O o/IJI N I~ JC."i, JJ/t .tf U'J.\1<1 

l i t J If. I' · (,. J. 
tiO'I' Ill (J ,'i 'I"ON 1•." 11"0/t /{. :t•· 
11 .1 N 11/t 11 11. 1 N f J .·I.V n ,'11'. 11 /lf .',l.'f / NI/, 3• f>< l. 
J. I NJo:. l lt / Jit .. lll'/ .\"11 . I N /1 / ' U . If "l ' lt.'.4/, 

tJ I~UM / •,"/'/( 1". ?,. 
J,J /\' 1•.".1/t /IU .IU'/ Ntl ANO 1'/tO./ Y.t :T I O.V. 

Tlor Twn Vro l1 lu Our. J1. f. l. 
M . l t ." /11 /'tll .'f l'.'f . I N / 1 H/11 11 1 .\'I':Jatl'l, 11/l. l W -

1 N tl / •"UU. 41. '"1. 
Ill 1•."'1'.·1 / , - I ' / , .•I '1"1•." If 0 ll JC J•: l t.'l, .J I U ti If' IN 0 

1•"0 ll . 1' · 
,t/UIJ/•." 1, / 1/tA If"/ .\'fl. l'· 
Oll"/"1/(J(J/C . I 1'1// t .",ll, . I N JJ I liUM JC1"Jt 1 0A. T. 

1' /l O./ t •:t ""/ "I() :V. ; ~. 

1' /t.lt '1"/f::l ' · / ' 1·."/l .'i l'/•."( ' 1'1 l ' l r.. , •• 
1'1 '1"0 /'tl I •." M . 1."10,\",V, / J lt . l 11"1 Ntl F U ll. Cloch, 31. 
.V l".'i"I' J•.",ll . l "l"lt) /1 /t .-IU'J /'tltl .~ IUIAUI NU. u , 

CAa• • LL & C<IMPANV, L tMI1'1W
1 

/ . tll/rnll 1/111, L oiiJiolf . C A bHICf.t.. & C:oMl"A/'IV, l.tMIT ILI>, !. tu~O:fl ll! /!ill, l .omltw. 1 <.: A ~blll L t~ CoMI"I\ rt V, I.IMt1tW , LmiJ:III' 11111, LolfdDif. 
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A DVERTISEAJE-~.VTS. (Work-July !!0, 1 .. .;!). 

• • ~ ... • { • ,.· • • .. ...... • , •••• • ••• ~ ., ' ""' • • ' •• • •• • ~ • l -~ 
' . . . ... . . ~ ' . ~, .. . . . ' . \• -'"\·-· * ... , .... J ... , J •• ,, ..... ,.. •• • .......... , •• ,;.~ . • •• - •••••• ,. -·!~-'· "" • • ••· - • ~r• o 't'i ,.-i '' ' 'I • ' ,. •'•' • 

• ' • • •'tf';lo 
i •• , •• i, ..• ..,. •• r •• ~· • 

All in search of H l!J.ii L'111I, S'1'l (,E.lYG'11If. (tJifl 81wul£l 'Wea l ' on e oj' ..................... 
Mr. C. B. 1 • • • • •• • • •• • • 0 ... 

ar:ness' · 
: 

. 
T he best known Cure for Rheumatism , Gout, Sciatic:~, Lumb:t~•>, · 
SEl( ro U8 JI ']:J A J\.,.VE88, L o'>s of A ppetite, T nrpid L t\'cr, 
Iml ige~ t ton, Constipation, Kidney Complaints, L adies' .AilnH.:nt~, 

Functional D isorders, &c. 
~••••••·••·•o.••••••••••••"''"''''''''''',..._.,., oooouoo•o ••• • ••••••• •• ••••••• '""'''''''''''' ·••••·••• ,,,,._.,,._,, ''''''''"''''''''''''''' .. '''''"''"''''"u••••• 

WORLD·FA \1EO, 
GUARANTE ED, 

GENUI ~E CURATIVE. 
Electropathic WR~cr:M!~~ET 

.. . . . . . . . . . . . . . .... .. .. . .. . ... 
They impltt NEW LIFE and VIGOU R to the IJ~l>ili t.•tcu 
Con,ti tut•ou, a-.i,t the di;;c-li•ln , promote the circula tion. prc\ cllt 
clul!s, l,ecp the t.ody at a u tuform and healthy tcmp.:~·at ute, ami . 

thus ~pecdil)· re-.torc and : . MAINrAIN the H EALTH of the ENTIRE FRAME. · .... ... . ................ . 

Belts . 
PAM PHLET AND AOVIGE FREE. 

liA.Vt! IH• t~N k~LE.I\'t'l) I W)~l 

ALL l L,,..,., .,, t•l· ~ ~ 11 I V. 

W RITE F OR COPI ES. 
T hose "hn c 1l11ld c::1ll '" -ul 1 wrate 

MEDICAL BATTERY COMPANY, LTD., 52, OX FORD STREET, LONDON, W. 
• , • 0 -· ~ o, .. • '• , ,. , -' ~ o •, < •• ,_. • , • o1' 0 ·~. • 'f .,; • lt "- ,,. • , t,.. ·, .. 

0 , .. 0 ·~ --l, ~ • ., , • ·:. · · ... , ,., .... , .. ·.,; ... · ... - • ":'·~ ........ -:..-~·· · '• • ·,.'.I··· '..:~,~- . .,..!·r·t ·~-.·:(·•.. •· · ., .• , •• -c{._z,.:.~ •• ·, ....... ;;+--'#k#,;.· .. !f,· .. ~ , ,. , , , , • • ~..... , ' ' , J ~· ._ • ' ' ' "i' ~. · " ' ' "' o - ~ • "-r • • ,, ' •• ' ' · ' I . • ' ' f ,. ' ·~ f :• .... '' ' • ' , . 
. . . ... ... ,. ' ............ ,.. .. . .. ··' 

O u the Fi•·st of E l·c •·y J Joulh, ·l d. 

CASSELL'S TIME TABLES and Through-Route Glance-Guide. 
"' CASSELL'S TIME TABLES ' may be safely recommended to all intent upon a r ailway journey, as the clearly-tabulated routes and the u seful maps or the suburban and provincial r a uway systems w hich they cont:tin will enable the passenger to select the train required without the slightest difficulty or uncertainty."-.1/&~miJI.{ P.J;I. 

J. H. SICINNE11 & CO., EAS11 DEllEIIAl\1, N011FOLI~, 
Manufacturers and Importers of Photographic Apparatus and Fretwork Materials. 

'I 

• 

1 H . s. & (I'· h ~\e n·•\\ .t tu_.:,• r.t":tllr)' \\lth :\!''\,. muud Utrm fur up. 
'4:\r f, .. r 1 .J \\f•t"'-tnt~ll ..... lu h ,., uw I .:11 h, .. ,\d)' f r t h~ 111-mur:.~turc uf 
l'l•••t••.:r.1plu \ppJtoltU .. ''1 t:\cry th:>t..fiiJUun. tr<~m th-.: du.••IJ-C-,1 tu the 
u.u .. t c.xa-~u--n c. 

f ltc I-':• ._._._,h,imlthdt l it--.~~.:1(. ru!Jiw .. tr· tt n~<iiOUpplactlv.nh~.l~hset. 

36 The Eclipse Camera Set. 3,6 
Cl')mplcte. ''Hlfi''ttnlt.: lJf :'1. P· •l ~--oll··-1 ~~ thn.: Hl)' Slithnl! Bcllo\\'S, H ·plnte 
L:tutcrl N Jdt .. h;t! r•'l'h (ull-~uc l t rtc·d•••\'hllc~. with Fur.u,,iu:.,:- !:JU\!Cn, 
l>.uk !::.htlc. l~r lh•lll •UlHt• t L~:H'\, Hr''"' l·atun,::s. Dc,·cl·•pm;: :.ud Fu;inK 
~oluu •lh, l'.lt. kct n l I >n Pluc .... ,n•l ru!l Jn,tru~uon,, cuahhnt: an)' ;un;, . 
tcur t•) t:'\kc: ol pttH.kl Ph lV.:'I.l}•h. !Jru:c 38. 6d., v r )ol,a.urcl) a.ac kcll Oy 
r.u~d l'·•~t. ~-

7 6 Complete Pllotogr ap hic Outftt. 7/6 
Cnmi'"''"<:' E< I 11'"'- c \~lrRA SCT. o< al.o,<·: "''" PIIOTO. 
I • h.,\ PH I(... I I~ I ;\ 1 I;\ c'; ,\ 1'1'.\ RA 1 l ~. C• 1h 'dno: .~ r I l.~td\\tt• Hl J'rmtnl;{ 
Fume. wnh J:''""' "')prm..: 1~.1 k. ~l'll\111 • l t\lt.umcru .ed l'.i pcr, f; 1d 
1 mun.: SulutiHII , J t~ lll,.: !'Jnlutt 11 , t,J,,.,._ J..:. J,, C.. .lrtl~ t'Jt ~Jqua.lllt l.!'. \Hth 
Vllllph.:-tc hlS'rUC:tl+llh •• \ b•l J l a rch\U•Iol I ul.ltn.: •t riptu l ~ltllld oltl.t h tl.n-. ­
,,h~ '~lllth. I n'-c 7tS. 6d. !:IL·"urcl)' JH k,.-d, l"''t (tee.!, 81:1. Od lr p ttl··cd 
·u J• ~ n.'\'•tc " ...vJ C:3.>i.:, v.ith htr~\!tl hJ ._.u...t h.:.nh..:r !ttr 1p, .1!) 10 Hlu~lrathJU, 

~jt;j~~~J~,,.~I. extra. J E\cry Set '' c.'\ rcfullr c'\:m.inc l Lc£orc hem,; ~cut ... ut, an•l 
gu:u,un~.:c I I•• I•: an \\urkn1a: ur lcr. 

N.B.-If Apparatus does no t g ive sat is fact ion, 
and i s r e turned uninjured w i tk in th ree days of 
rece ip t , w e g uarantee t o r e fund purch<~ se money. 

n, tl\o r Sch, 1 u Grl .• :lllli,. J :-c;, 1 ..... 1ncl '')1\\ilrt tfj. 
C · IUJ•I-:tc L '"tt.lll).;-u•! ••t l'lt to.;r.lph.~; ,\pJ•.tr.uu ... •~ne 
St.llll['. J . H. SIUNNER & CO., .EASl ' D£R£H~t. 
N ORFOLK. 

r ~~ \\ t ... l··<ale Agent r.,, L t>n•bn-J. ~I•ITIIER'>ILI.. 
'\. f-.. If , ll•l"3f R t't. :\ . ~md £, !>vuth.liiiiJt.Jn l'-u\' • \\h~o:re 

~.U11pl~~ nny l c st:cn. 

7'imbe r J:arct.~, Sflll'i.U(f n1td. Plffniny ,1rtll.~ t'tii'Cr i ny ttbout 
1 'w u A c r es ll<' rtr JtffiiH'II!/ .<;t tttiun. 

J. 11. S . • v.: en. hrp rt:l!uhrlr in <t•>ck al.out 120,000 Ecltpse Desi~;n, No. 102. 
FI:ET or FJlETWOOD, ,.Jiui.Uitl ]·t•l) . \CII<.Cr>, 
o\1.. • h\:"tldt '"t 01 VCf) I.H ._:t: quantit)' or I.H~\, J•Jauk"i, ,111ft 
BI\:Htl .... Can ll'l! .md T urulu i \\'f,Md , ,\.t , .• ud 200 , 000 
FULL· SIZE DES I GN::; for Fretwork, W ood. 
Carvl n g, &C • t.Jc.·,•d•·.., .ut mtllit'II'C !')t• t.k uf j .. iuch' 
ToHI C.hc.""t~. f'recy,·nrk Uuthh. Unlb. s.-w I rJ.IIICS, H.md 
and Tr<.t..llc ~l.tduuc,, ~.aw Uladcs, <'I. e. &c. 

S peclallUea for 1888 & 1889.-Uook~ or :s'.:w 
0(:,1-:n~. 1: l<.l:. I \\'' tlo\~ ~ •>. r. contamint( 12 L:lfl:C Sheets, 
pnct• I,, ~·o. z. L1111loUittU~ ::r.~ ~hC\'IS c.l h&rl:''r .l1UI m ore 
..:ltllor.ne Patterns.:~. CA.t. lhok ,,( \\'u,~l <.:ar\' 111W' Desagns, 
cuut!'l111111K 1.4 P.attcrns, pncc •s ; tlu.: ... .:.H•' all ~cw Patte rns, 
J' r; t ~nld Ill :lll)' 11thcr touu, ancl would, 1f o,.(Jitl_ ~ep:Lrouel~, 
CJO..,t thrc:e o r fuur ta me' the :\mnunt ch:tr~cd. l· rCl\\'Orker s 
Jl~ndllobok and \\'urk,h·")v Guide. price IS. N'..:w u~•gns. 
All l':merns grc>tly rulu•c•l m price. 

Complete Fretwork Outfit, r.nrn1•ri\in~ •~·inch 
Stt.-.::1 l ·urne, .l:1 S.l">· A\\1, J· 1ll!, .t u •. •..:u~ t"nh ~uffic.1cnt 
Jil:tncU \VoW, j,tr3ll\) • • 1Ltl ' '· lla.n•ll"'"k ou Frct\\tlrk , 
J!riC\: JS. 6d .• carri.agc IJ:ll*l. 12 rcct J\ )'!tVfh,aJ l 'J.mcd l· rct· 
" ""d.JS. 6d. 

• ::r Spf'd.11 f-rctwnr \c Oi'\i~n. in C011101C'IUOrntlnn or H e r 
M·1J~\ty '~ julJah.:.:. siLl.: , l'J m l1)• -'tS m .• IJfh.\: 2'\, 6d. 

f":lnlo~uc nr ~t achim"\. nc~i.'O'O, \\'I)')• I, T,. ..... ~o\:c.. '\\:ilh 
'''\er tl Hundrt:d lllthtr.lll•m< :.nd full lt 'I ructions (;,. 
I rct-. .. unan,.!. Puh~t.m.,:. :uut \ '-.rm.,htu,:. }'fll.:\! .a•l .. post free. 
(., I I r••t ~:t\\ .. , ~~ 61':. J)t•r J!r·, .. ~: b•·'lt tllttt), .,._, l)Cr J.:rOSS~ 

W<~ll Drncket . 
._illlllill P rice Gd. 

ILN"ES, 
1lf..tNrFA.OTIJJlE/t OF 

HIGH-CLASS LATHES 
FOR 

SCREW-CUTTING & ORNAMENTAl TURNING, 
TREADLE MILLING MACHINES, HAND 
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London Warehouse: 24, KING EDWARD ST., NEWGATE ST 

_ ~:: --·. _ PLANING MACHINES, &c . 
..... - ...::::;_..,_.:.- lnJ;Ieby Works, Brown Royd. Bradford. 

A CCURACY ,\'1;0 U r. IIT Rt':s':s' l:s'G CUARA'I;TEED. E STABLIS HED 1858. 

. 

I 
A . . 

COLO URS-E.Y.O UI SI'J'E . •"' SURF.ACE-L1.11.E PORCELAI;C 
T estimonial s ft~om t he Queen o f S w eden, the M a r c hio n ess o f Salisbury, &c. 

FOR !LL SURF !CES OF WICKER, WOOD, METAL, GL!SS, E!RTHENW ARE, CHINA, &o. 
"Simply Perfection."-The Quw z. 

M ade in over l OO Colours. Sold in Tins, 4~ d. , l s. 3d., and 2s . 6d. For Baths (to resist Hot 
W ater), ls. 6d. and 3s. Post free, 7d., l s. 6d., 3s.; ls. 9d. and 3s. 6d. 

READ Y F OR USE. A CHILD CA N .·li'PL J' I T. 

SOLD EVER"V"VVIIERE. 
ASPINALL'S ENAMEL WORKS, 

Telegrams- EDWARD ASPINALL, LONDON. 
LONDON S.E. 

' COLOUR CARDS FREE. 

l:'lti.S'l'ED AiSD P U DLIS IIEU UY (; ,\ SSE LL &. CO:\II' A:-1\', Ll.'lll'l'b: U, LA lh ; LLI:: !::lAV \'.l(l~;. LO~UON, h:.C . 

• 

• 
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