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A SUIDIER-HOUS£ OR GA.RUEX C.\. VE. 

BY C. 1\IA YN ARD \L\.LKEI!. 

A SUl\11\IER-HOUSE ! "One of those sweet 
A:etreats which humane men erect for the 
accommodation of spiders," says Dickens. 
However true that may be, 
the writer in the following 
instructions will be unable 
to lay down any plan which 
will prevent these and other 
interesting insects from 
sharing the occupation with 
the owner. But Charles 
Dickens was not the firat to 
.discover tllis co-tenancy, for 

there i;-; ampk :-iCi l JII! for the l'Xcrcisc of con­
~ideral,Jc arti:;tic ta;-; tc in the \rork, and morc­
on'r, the ruugh and ]'erha]''' clulllsy work of 
n hcginncr is rather plt.:•asinf! ! hnn otherwi:-;e 
in its cll'cct, especi;d]y as :0-'atme hcr:-;c][ 
" ·ill give the 1i nishin .~ toi\C·hL'::; in due time. 
J:'ig. :2 cll'cdivcly nutl f!raphicn.lly illus-

tra tes the: appearance of a 
garden ea vc com;trnctetl 
;1pon thi s ]dnn, and consists 
of a framework of galvanisc:d 
iron wire netting laced to 

Fig. I .-Section, showing Method of Makiug the Pot :Pocket. 

a very ancient philo­
sopher, "good old So­
lomon," wrote thou­
sands of years ago, 
"The spider layeth 
hold with her hands, 
and is in kings' 
palaces." However, 
tbese drawbacks nut­
withstanding, a sum­
mer -house of some 
sort is considered by 
most people a very 
desirable acquisition 
to a garden, more 
especially by London 
people, some of whose 
suburban edifices of 
this kind "are fear­
fu lly and wonderfully 
made," and present, 
when finished, ad­
mirable specimens of 
"patch work; " and 
it is not until the in­
telligent observer has 
seen one of these thnt 
he has any idea to 
what extent a couple 
of empty eg~-chests 
may be utih:;l:!d in 
building operations. 

~-- ---...._ 
-~~ . ---

'l'he object of the 
writer in the present 
article is to give such 
instructions as will 
enable the reader to · ~:~ 
erect a substantial -- ·- "~JJ l~'4 4 ~ 

d d. ~t ', !. ) ~ an commo 1ous a- .. . . ,. 'IV' • 11 ~ 
Partn1en•, upon ... ,. ·- · '''· ....... ,~.~·:: ,'r ,. t :.. ::: ... 

\1 U1 "" • • • ,. · ·~ - o '• ot lll\'l ,l/~fJ!' IIL.ICJ I I\' ·t.~ (&j 

novel plan, at a very .... · .• ·· "'". ~~~~·~· ~,. ,... . .. .,. .. ,;~.liO-
mo erate c.ost, C\'Cil r...... ···· · · · ... ........ · 

~ - ~·· .. ,_ .... - · ~.,.... L 

.... .. . . .... .. ' ' 
'~ .e.:_ 

d ~~ ......... .,.W'"' "" b ..... ... ~(~;::-~e:~~· ·A· ... 
thouo"'h l1e may ne,•et· .. ~.";J:,,., :/:..'-'·· · :::Jt ...... , ~.. ..... _ ... ;,· -. ~·. --:=:..- ' ··· ..... _ ,~ -. .. .''' . .. 
have tr.,·ed ht's l1an(i ··· ,. ·· rr; ; v,r~ ''"·J.'1".r~. ·~· ·~ 1 · !·~~" /"-·' ..;;,.::...-:<r ''' )1/1 • · · ~~- - . ,-,. !:!-" 11 !<t'l••;;, f~'\''' -~ .,... . ' · I' ~., /"' --o== . .... ..:--~ :_ - ·"""'''- r ~· =-.... -~· -~· .\- ' ·i·~ C·- . , ., ~ •• J · ' • • L ..,..,- ~ . -~ =- -·-- -- - ,~ . , _jlt ~ .~ if~ • • " ~~ ' . .. ;,..I upon stml ar work --- ~. ,..,.. · - -,... · . · · ~~-~ _, . ,., ..y,!..""" •.:-· .: ........ ...,. .. ,.,.. 
1 ( • . .. , .. ·' • .... ~~~w'-"' ;.- , '4 ue ore,~ in fact I clon't - · ... .. .,,:. .. · - ~ .. . Jilt. ., ... ·• '· •·•• · ·...__ ..... --.· - · ""· - ·~:~ - - --

tb . k , .. ......- - .. ~.,_ - . ,,__ .. , ........... ........ """'\ ~·· · ·-,,., .... ~ 
· 1n. any one can - -=-- ·-.;#y.,..... --~.,...--- _ . --;::;,_ --~· .. ·· · · v.~ .).ll .. ....... . . ·:·. , _....,; >- ,q~ .. 

()08btbly go wrong in -::::. ,.:,.r - - -· ·· ...; .... --~ ..... , .• .. ---..,_ ·_· ·-- · ~· • .. 
the m<Lttcr, and for ..... ' - -='-,_. - - - -.:..:. ~"'- /~ .... ·:·., - -.,._.. -~ .· :-. ..:. 
those who posse3s it, Fig. 2.-External View of Summer-house or Garden Cave. 

upright iron rod:-; dri,·en intt• 
the gronntl a, few im:lt c:-;. anrl 
COH' rcd \\'it h ru . .; t it: roe; k · 
" ·ork, formed wi lh Portland 
cement and saml hntl ordi­

. 
• 

' 

--

nary rough gas coke, 
and is adaptcLl to the 
requin:mcnts of a 
small garden. Tlw 
dimension:-:, of cour:-c, 
may be varietl inde­
tiuitcly, but it i:-; nc­
ces::;ar.r that t l1 ey 
should ue dctidt d 
upon before tl1c Wt,rk 
is commenced. Let 
us suppose that it is 
decided tn ha YC a 
rustic building, whose 
extreme hekltt i:; H •• 
feet, constructed to 
stand alone (and let 
me say this kind of 
building sboukl not 
be placed as a lean­
to against a, wooLlen 
wall or fence, or 
against any support 
which is not ~igid), 
we shall req Ulre to 
set out a rough plan 
with pegs on the sur­
face of the ground it 
is to occupy; I pre­
fer to ::;ee an irregular 

~ 

polygon of, ~ay, six 
:-;iill!s of different 
"·iclths. 

In such case, it is 
necessary lir::;t of all 
to measure out the 
ground as in Fig. :3, 
regulating the width 
of the s illcs by the 
mca::;mcnh.'nts of the 
gah·aniscd wire net-
• 
ting, whieh you can 
oht~1i n at any avail­
able ::;hop ; the wire 
netting should. be of 
lar~e mesh for ob­
~·iotiS reasons~ and it 
ts moreover cneaper. 
Having settled this 
point, you will now 
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TBE WATCH: How To CLEAN AN.D REPAIR I r. [Work-August 3, 1889. 

r equire to set up six lengths of l-in. iron 
rod at the points indicated in Fig. 3. These 
should range from about 5 ft. 6 in. to 7 ft. 
9 in., so as to produce an irregular appear­
R.nce, and then a complete cage is to be 
formed over sides and roof with the gal­
vanised wire n etting laced t o the iron rods 
with iron tying wire, the upper portion of 
these rod:; being carried crosswiSe to the 
highest point on the roof. 

Ta,ke care that the whole of this caging 
is securely finished before attempting the 
next 'stacre; the entrance or entra.nces must 
a lso be 

0

provided by cutting an itTegular 
piece of wire netting out from one or more 
of the sides. I nlets for light here and there 

·-------·---·---A 

' 

Fig. s.-Plan and Position of Rods : A, B, Entrances. 

Fig. 4.- Iron Rods Laced with Netting on Ir­
regular Hexagonal Figure. 

• 
!Day also be made in the same way. A charm­
mg effect may also be made in the finished 
c~ve by pl~cing ~m the roof part at the 
highest pomts p1eces of blue-tinted glass 
before making the rockwork. A most 
pleasing illustration of this effect may be 
seen in the Alhambra Court of the Crystal 
Palace Sydenham. 

With the view of making the summer­
hous~ or. garden cave of still greater 
use, 1t will be well to provide it with a 
number of external pockets in which to 
grow ferns, flowers, or creepers ; these should 

, !>e ~ade at this stage .. Take a flower-pot, as 
m Fig. 1, and secure 1t round the rim with 
a piece of stout· wire, leaving a convenient 
length of t he latter ; lay it on its side on a 
piece of board covered with paper and 
having a layer of cement,. and cover ;Ji over 

I • 

the surface of the pot pieces of coke well 
cemented t ogether with Portland cement 
and sand. The coke for the whole of the 
work should be clipped in a thin batter of 
cement before use. Make as many of these 
pockets as are required, and put aside until 
quite set, when they can be secured to the 
wire netting by the wire, and left exposed 
for that purpose. 

Having clone this, the bu~lcling up of the 
cave may be done. Having a rrood heap 
of cemented coke ready, and a bucket or 
slab of cement well mixed up with sand 
and water- about 1 part cement to 2 parts 
sand-one person should keep on mixing up 
the stuff well, while another cements the 
work. This should be done with a trowel. 
'l'ake each piece of coke singly, and lay it 
so that a portion of it goes into the mesh of 
the netting, and see that each layer and 
every piece is well cemented, and as the 
work proceeds, every bit of the wire netting 
is hidden, and forms part of the rocbvork, 
by going over it again from the inside; 
leave the roof part for a few days, and this 
will be much more substantially and neatly 
finished on the inside by temporarily fixing 
some boards under, and within about ~ in. 
of the wire netting. Cover this with paper, 
so that it will hold a layer of cement laid 
on from the top, then when the coke pieces 
are laid in this and through the meshes, 
set hard, and the temporary boards removed, 
you will have a neat, secure, smooth surface 
on the under part of the roof. The form of 
roof being angular al:)O gives it greater 
strength when cemented up. 

The work of preparation is by this time 
all but finishect, and having cleared up 
all the inevitable mess, the · worker will 
probably think that the colour looks rather 
raw. Nature will change all that in due 
course, but a temporary tinting of the pro­
jectives 1_nay b~ done spw·ingly by mixing 
some bmled oil and colour, and lightly 
touching up the surface with shades of 
brown and green. There remains now nothing 
but the seats to be provided for, which may 
well consist of planks fa.stenecl to uprights 
of wood staked into the ground. An ir­
regular border bed all round the base of the 
summer-house, except the entrances, will 
add very much to the pleasin~ effect, stocked, 
of course, with suitable plants. I think 
that the worker, looking to the substantial 
and tasteful character of the erection, will 
agree with the \vriter that he has succeeded 
i n building a commodious and useful house 
at a most moderate cost. 

THE WATCH : HOW TO CLEAN AND 
R.EP AIR 1'1' . 

BY A PRACTICAL HAND. 

lN t his, and in~papers to follow, I propose 
to describe the various watches in general 
use, plainly and concisely, showing how to 
take to pieces, clean, and repair them-at 
least, the repairs which an intelligent ama­
teur can do. I shall keep as much as possible 
from using the trade names of the parts, 
etc., so as not to mystify, seeing I am not 
writing for those already in the business, 
as they will receive full information and 
experience in their apprenticeship. by t_hose 
under whom they serve. My obJect 1s to 
make the watch a pleasant study, and, as a 
rule, all int~lligent men or women look upon 
a watch w1th a decrree of wonder and de­
light, as a thing of beauty to be admired. 
I, though thirty years in the trade, feel, 
when undertaking to put a watch (so dirty 
and out of repair) into order again, that it is 

next to restoring life. An amateur, then, 
after his first attempt upon sorne old time­
keeper, may well feel a !>low of pleasure 
on its commencing to ttck once more> 
and by his own handiwork. Many attempt 
suqh work, but on ·account of not knowing 
how to proceed properly, take some part to 
pieces, forgetting the spring, which being in 
full force, as the watch may have stopped 
by dirt, the consequence is smash goes one 
or two pinions-cost, two dollars to replace, 
and never as good as the original ones. By 
following the instructions, no one with fair 
care need ho,ve any such mishap. 

1'/w JVatck-This word is derived from 
the Anglo-Sa.xon word ~ignifying" to wake;" 
and in the sense of timekeeping first occurs in 
a record of ] 542, which states : "Eel ward the 
VI. had onne larum, or watch

1 
of i1·on, case 

being likewise of iron gilt, With two plum­
mets of lead "-in other words, it was 
driven by weights. The invention of the 
watch originated at Nuremberg, 1417, so 
that watches were nicknamed Nuremberg 
eggs. .Many curious designs were made, 
some in the form of a skull ; the top part 
opened with a . hinge, showinrr the dial> 
where the brains were located. <Jatherine I., 
Empress of Russia, had a musica.l watch, 
in the inside of which were the Holy 
Sepulchre and Roman Guards; by touching 
a spring the stones moved away from the 
door, an~els appeared, and the holy woman 
stepped mto the tomb and sang the Easter 
hymn of the Russian Church. In the Swiss 
Museum is a watch i\,ths of an inch in 
diameter, inserted in the top of a pencil 
case. Its tiny dial not only indicates hours, 
minutes, and seconds, but also the day of the 
month. The watch of Queen Elizabeth of 
Engbnd-a great curiosity-may be seen in 
the Mayers' collection of the LiYerpool Free 
Museum ; and all the old style of verges, 
etc., down to one of th'e smallest and hand- ' 
somest Swiss _productions. Also in the 
Guildhall, in London, various forms are 
shown-the old alarum watch, reveating 
ditto, and those having "catgut cord," from 
the spring barrel to the fusee, in place of our 
modern chain, to give impetus to the wheels. 
They are shown in order of date when in 
use ; so are the old grandfather brass dial, 
carved cased clocks. To me, and thousands 
of others, they were a great source of inter­
esting thought of bygone ages, picturing 
the care bm;towed upon them by the wearers> 
who would a couple of hundred years ago 
pull them out of their deep fob-pockets and 
look with reverence as they denoted the 
time, in a manner that an apprentice would 
scorn nowadays. Like Captain Cuttle's 
watch in " Dombey and Son," that required 
to "be put back half an hour in the morn­
ing, and a quarter of an hour in the after­
noon ; then Wa.lle?·, my boy, it will do you 
credit." Those old verges were well finished, 
and as they have such a good coat of plating 
upon the movements, at the present day 
many thousands of beautiful perforated 
cocks (or covers to the balance wheel) are 
worn as brooches, necklets, etc. etc. Then 
the silver used in their unwieldy cases 
was of the purest quality. I can well re­
member the old men who used those verge 
watch~s undoing the outer case, or cover, 
and placing it on their left t.humb until the 
watch was wound up, with solemn gravity ! 
At the beginning of the present century 
they were regarded as heirlooms, and handed 
down from father to .son. "'!'he big auld 
watch, yance my father's pride." 

The last thirtyyeai·s watches have become 
very common, even down to schoolboys ; 
but the market is flooded with rubbish not 
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Work-August 3, 1889.] SoME LEssoNs FRO.A£ AN OLD BuREAU. 

SOD LESSONS FROM 
BUREAU. 

AN OLD 

BY D.A. VID AD.AMSON. 
(Continued f1·om page 279.) 

WRITING FLAP OR LID : ITS CONSTRUO'l'ION­
Hl.NGES - TRXATllfENT OF INSIDE OF LID­
VENEERED BORDER- LOOK ANI> ESOUTOHRON 
J'OB KEYHOLE-FITTING OF !NT&RIOR OF D ESK­
ORDER OF FlTl'ING PARTS-MUNTINS FOB BACK 
-PANELS FOB BAOK-FINIBHlNG-HANDLES 
FOB DRAWERS-LINING-H OW TO PAST.E IT TO 
WOOD. 

THE writing flap or lid may next be attended 
to as bein,.. the next part of our work. It 
consists of four pieces fonning a frame, and 
a panel fitting into it. The frame is mo~­
tised and t enoned at the corner, where 1t 
should also be mitred, as this looks better 
than if the shoulder were left 
square. AB the combined mitre 
and tenon may not be understood 
by those not well up in carpenter­
ing, the mitred end, with the t enon, 
is shown in Fig. 19, first in per­
spective, then in plan and eleva­
tiOn. It will be as well that the 
tenons should be on the ends of 
the two long pieces of the frame, 
those which form the back and 

-----

~- -
I 
L--

·----

who prefer having it~ it may be stated that 
it can easily be laia with glue, the surplus 
of which should be thoroughly pressed out. 
The grain of the veneer should run in the 
same direction as that of the panel-viz., 
parallel with the length of the flap. The 
veneers should be damped on the upper 
surface before laying, otherwise the moisture 
from the glue will cause them to curl up. 
To lay such pieces the veneering hammer 
ic; generally used, but a good substitute may 
be found in a piece of wood applied to them 
with pressure, and worked along to squeeze 
out any excess of glue. Should this and 
any air bubbles not be properly pressed 
out, blisters will be formed. These, if sus­
pected after the veneer is laid and dry, may 
easily be detected by ta]?ping, or if they are 
very bad by merely pa-ssmg the palm of the 

l':ig. 19. 

Fig. 21. 

r-, 
I I 
I I 
• . 

• 

• 1-.J 
~-. . . 

Fig-.20. 
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t han now, but I believe there is not now. 
'fhe d iJfercnce between them-if there ever 
were such thingH-and the ordinary drawc1· 
or till lock could be but trifling, so that a 
drawer lock will answer every vurpose. A 
space for the bolt must be cut in t he top, 
and this shou ld be done very neatly, for it 
will be found that the wood remaining above 
the hole is very thin indeed, so thin that a very 
slight pull would tear it away altogether. 
The probability of such a mishap occurring 
appears t o have been foreseen by old cabim:t 
makers, and provided against by letting a 
slip of brass m along the edge of the top 
just by the bolt hole. The strip extends a 
short way on each side of it, and is fastened 
down with screws. 'fhe keyhole should be 
provided with an escutcheon plate to match 
the drawers. The fitting of the interior of 

·----

---~ 

I ..... -~ 

___ .., 
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the desk next claims attention. 
'f he fitting of the whole of these 
pieces is exactly alike, and it will 
be an economy of time and labour 
to mark the various distances 
where a partition is to be placed 
before commencing to cut the 
grooves across. For example, take 
the piece No. 17 (page 115 ), which 
is to form bottom of pigeon holes 
and top of the centre three drawers. 
Ma.rk out on its upper surface the 
clistn.nces of the pigeon-hole parti­
tions, and with the square draw 
lines right across. Now, on these 
lines cut grooves from t he back to 
within a little, say, -} in. of the 
front. These grooves should be 
just wide enough for t he partitions 
to enter them, and they should not 
be more, at the outside, than half 
the thickness of the wood in depth. 
'fhe half inch left in the front 
should be cut into a V-shaped 
groove, and the bottom of the par­
tition for the same distance back 
cut to fit it. For such small work 
n. mitre block would be rathel' an 
encumbrance than a help to most 
workers, but judgment m cutting 
will be required. It will not be 
necessary to mitre the pieces fi tting 
into the ends and top, that is to 
say, the divisions bet,veen the 
drn.wers and the upright partitions. 
will require only grooves. 

front of the lid. Grooves must be 
prepared all round the inner side 
of the frame.~ and a corresponding 
tongue rounct the panel, so that 
the whole may be closely fixed to­
gether firmly and neatly. I do not 
know whether it is necessary to 
say that the whole of the lid must 
be flush on both sides-i.e., the 
J>&Ilel should not be sunk below 
the framing. At the ends and 
front of the lid a rebate must be 
marle, that when closed it may 
rest on the ends and top without 
having the clumsy appearance it 
would present if left to its original 
thickness. It will be noticed that the 
inner top is shown in Fig. 4 {page 
116) slightly below start of slope 
in order to allow for this rebate, 
which may be about ! in. in depth. 
The top piece of all is also shown 
bevellea fen· about half its thick­
ness in continuation of the slope 
of the ends for the same reason, 
o.s the front or top of the lid when 
closed should not project above 
the top piece. 

The lid when finished in the 
wood is fastened to the bureau, 

Fig. 19.-Tenon and Mortise. Fig. ~0.-Panelled Bac.k. Fig. 21.­
Mode or Secur1Dg Panelled Back 1n Rebate. 

The vnrious parts may, perhaps, 
best be fitted together in the follow­
ing order :-1st, the bottom piece 
of all, No. 16; 2nd, the pieces. 

with & couple of hinges sunk on the upper 
si.de of the lid and (inner) top. These 
hinges may be the sor t sp,ec1ally made for 
desks, or the ordinary ' back flaps" may 
be used. In either case they are fitted in 
the same manner, as they are to all intents 
and purposes the same in everything except 
proportion. The inside of the hinge must 
be Ul,)permost to allow them to fold properly, 
and m C&Be the projection of the knuckle 
above the table is objected to, the ordinary 
card .table hinge~ which, however, is hardly 
eo amtable, may oe usect. 

Next comes the treatment of the inside 
of the lid. This may either be polished or 
lined, preferably the latter, as the leather or 
cl~h givea a plea.sa.nter surface at which to 
wnte than the hard wood. The linin~, how­
enr, must not be done yet, and it 1s only 
m~ntioned he11e as it is usual in tops so 
lmabed to ha.Ye a. veneered border. This 

may be of any width, but should 
exceed 2l in., ahd it mar. very well 

ctispenaed with altogether. St1ll for those 

hand over the surface. The best way to 
lay them is to prick a small hole in tbe 
veneer, and then to press it down with an 
ordinary flat iron or a hammer head heated 
sufficiently to soften the glue, but not to 
burn it or the veneer. On the whole, how­
ever, it is hardly well for the amateur with­
out com:(letent guidance and yractical de­
monstratlOn to attempt vencermg. 

A lock shoul~ be fastened to the flap, but if 
not considered necessary a spring catch will 
do instea.d, though if it is not desired to 
lock up the desk part, it is hardly worth 
while taking the trouble to attach any 
fastening

1 
as the weight of the lid is suffi­

cient t o Keep it closed. Any way, instruc­
tions for making the bureau could hardly be 
considered complete without mention of the 
lock. This should be let into the flap level 
with its surface, and for the sake of sym­
metry the keyhole should be equidistant 
between the two ends. I am not aware 
whether a special lock was made for this 
pmpose when bureaus were more common 

No. 18, separating the end drawers. 
and the pigeon holes ; 3rd, No. 17._~ formin g­
the bottom of the pigeon holes. l t should 
then be an easy matter to fit the other 
pieces in any order preferred. I think it 
will be understood that each piece is to be 
pushed in from behind. All the parts 
should fit firmly and tightly, but without 
any undue strain which might distort them. 
The front edges should be uniform ancl set 
back a trifle under the top. 'l'he n.ppear­
ance will also be improved if they are 
rounded instead of being left square. The 
small shaped pieces which are seen o.t the 
top of the pigeon holes are principally for 
omn.ment. They are cut to 1it accurately 
between the spaces, and are secured with 
blocks glued in beh ind them. With this 
exception glue is not required in fitting up 
this part of the work, unless, indeed, the 
d rawers n.re considered as part of it. They, 
of course, must be glued up. They are 
made precisely as directed for the larger 
drawers, and in fitting them there is scope 
for a nice displa.y of the joinu1·', skill. In 

I 
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• arthy of the name of watch, and, like 
"'Piodar's razors, made to sell." . ~hey are 
•inns jewels, finish to '!heels, ptmons, etc., 
ud with untempered sprmgs. Such cause a. 
ftBi amount of trouble to those who have to 
dean or repair them, and, worst of all,.are 
GCJStly to tb.e w~rer, w~o in ti~e pays the 
•iginal p.rtce m repaus. The . .hest and 
aost reliable watches are made at CJerken­
well, io London, ~.king all ~hings into con­
lideration, durability espeCially. I know 
many desire to give preference t o the 
WaJtham watch, but that matter was freely 
diacussed a. few years ago, across the water, 
and the decision was in favour of Clerken­
well. 

It is astonishing how a well-made and 
finished Swiss watch will wear and keep the 
'best of time though it is minus the fusee 
wheel and chain that English ones have. 
)(any that I have worn, and tried well, kept 
accurate time and I could r ely on them 
equal to any levert.- though only horizontal 
movement. One ~ had-a Swiss lever­
went the most accurate of any watch I had 

· jp my lifetime, keeping time t o my satisfac­
tion, and better than a . gold English centre 
aeconds costing £20. Its price was only £3. 
But for those who have hard work, or who 
are careless in using a watch, they are un­
iitted ; a hunting-case Waltham or English 
lever would be the best, and prove a good 
investment in the end. Having a watch 
cleaned yearly in the fall, to pass through 
winter, clean and unclogged with dirt or 
oiJ. also to wind it regularly every night, 
Jaanging it up in position worn during the 
day, will give the best results. Sometimes 
1&Dging up and sometimes laying down 
'!ill cause variation, no matter how good. 
'l)y it. By regularly cleaning, and not 
~nins. them until they will rqn no longer, 
JCIIl wlll increase the durability of the 
~atch. You may say, Why 1 Well, simply 
ltocause the holes get ground in time to an 
mal shape by dust and dirt. Some men 
will boast : "My watch has had nothing 
clone to it for three or four years." They 
tre only showing their owt;t folly. In the 
na:t paper I will show how to clean and 
{e)l&ir the verge watch. • 

' 

IOINTING UP- FOR "'PRENTICE 
JUNDS.'' 

DY DAVID ADAMSON. 

PLAIN GLUED J OINTS (continuecl). 
t~y first paper on this subject I showed 

t was necessarr to be done in order to 
ii&ke a. pe~fe~t jomt, but space prevented * f1·o~ brmgmg my remarks to a close at •t ttme. I hope, however, to be more 
t!ana.te on the preHent occasion, and t o 
~ room t? .finish all I have to say on the 
f'in glu.<!d JOmts, which after all forms the 
~ sect10n only of my theme. 

well-known definition of ~enius 
. bo !tPPiied t o the artisan by slightly 

1t, for it is quite certain that the 
worJ?nen are those who a.re most largely 
. w:,t.h. th.e capacity for taking pains. 
m JOmtmg up " mu~h care may be, 

mu.et be, taken If the work is 
The. good practical workman 

pre:~t1t1c1n to make it so, bestowing 
,oUtlt of care which the clever amateur 
J8 110 ha!idY. knows little of. May I, 

1 
t~eemmg 1ll-ua.tured, just suggest to 

a.tt~r, ~hat they would get many 
hlJlt.l 1f they would be content to 

ud U.t.en reepectfully to any practical 
inatead <it trying to tea.oli him as 

E.tcuae the hint. my frimde, 

• 

who have done a little joinery, or as you mal 
think it, possibly, a great deaL We won t 
cavil about the magnitude of your opera­
tions ; but the probability is, that any 
artisan did more before he was "out of his 
time" than you. would do in a lifetime. 
The skilled artisan, therefore, naturally 
resents advice from amateurs; but, on the 
other hand, is generally willing to assist 
in friendly con versation. You, the clever 
amateurs, generally know too much, and 
the bench hand is so well able to gauge your 
capacity that he does not care to waste his 
time by giving you information or discussing 
matters with you. H e is certainly not the 
loser, and netther will you be if you ap­
proach him properly, and are willing to 
profit by his experience. 

I s this little bit of plain speaking too 
straight for some of you 1 I hope not; bnt 
if it seems somewhat severe let me say that 
I have had some experience with amateur 
workers and with journeymen; and in 
writing these lines it is my desire t o help 
the former by showing them how they may 
learn from the la tter ; at the same time, 
perhaps, indicating why their eftorts to get 
m formation from practical mechanics may 
not have met with much success. There 
may be, and, doubtless, are, churls amon~ 
these as in every other path of life, but 1 
may with confidence say that the practical 
mechanic is by no means so reluctant to 
convey information, or to talk about his 
particular craft, as he is sometimes repre­
sented to be. I should say, perhaps, that I 
refer specially to cabinet makers as I am 
best acquainted with them, and though they 
are, from the nature of their work, among the 
highest class of craftsmen, I imagine others 
are n ot unlike them. They will resent 
instruction from those not competent to 
give it, for h ere in the workshop the tool 
handler is master of the situation, and he 
is by no means ignorant of it. Therefore, 
amateur, whether young or old, whenever 
you get a chance of seeing a good workmau 
at work keep your eyes open and wa tch. 
You are sure to learn something. I t has 
been said that women and fools should 
never see unfinished work, and there is no 
doubt that many men come under one or 
other of these classes-they must decide for 
themselves which, when they enter a work­
shop, by offering their valuable " sug~es­
tions." Let them keep these back, and tuey 
will be as welcome as they are the reverse 
when they don't. Once mo1·e I hope these 
remarks will be taken in a friendly spirit, 
however awkwardly they may have been 
given, and, if a-Cted on, I am convinced 
that the hostile feeling sometimes said to 
exist t owards amateurdom will be greatly 
diminished, if not removed altogether. But 
we left the boards while r eferring to the 
feel of a perfectly made. joint, and, of 
course, if they are found t o be all right, 
nothing more is r equired except gluing to­
gether. · It is, however, extreme}'- unlikely 
that the edges will be so truly ' shot," i.e. , 
planed or worked up, as to be in contact 
a t all parts. If they rock, from one or both 
being planed away more a.t the ends than in 
the middle, do not attempt to glue t hem ; 
but if the boards m eet at the enas, but not 
t owards the centre, then if the srace is not 
great no great harm will r esult. L ook upon 
absolute contact at ends as indispensable; 
but though the samo may be of advantage 
throughout the entire length of short 
pieces, it is not necessary, indeed is not 
advisable, for long pieces. The space must 
not, however, be great, not more than 
enough to put the contact at the ends 

beyond a doubt. P crlta p:o~ the 1Jest way of 
conveying a notion of thu hollowness of t lll' 
edge towards tlt t: ccn tn.:, will he to ~i lJ •pcJ:o. c; 
we ha \'6 a cou pie of Loa nls ;, o1· G f t. I cm;.:', 
with edges J•erfcctiy true. Now witl1 t ltc 
plane remove a sha.vi11g or two, ju,.;t tltc 
suspicion of one n.t its col tt lll C:It ct:nH.: rat , a 
few inches from tl1e end uf tiu~ Luunl, ti ll 
there is, wh en the boards are pl aced togctlH·t·, 
a perceptible space Lelwccn tl tCHt ta pt·riu ~ 
from the centre to noth i11g nea r tlw c iHl ". 
Even at the widest the space mu:-~t not lJt: :-o 
great thn.t it can not he dosc::tl Icy pn::-:<urc..: 
of the cramps, within which tlte l>l>:ncl;-; will 
be placed while the glue is setti 11 .~. 'l'his j-.; 
r eally all that it would be ust•ful tu =-< t Y 
ubout planing up the edges, antl Junch "iil 
depend on width, lengt h, O. llll otherqnaliti e" ; 
but, t o sum UJI brielly, it may Le ::mid tlaat 
tl1e edges of short pieces slwukl l •c '' sh ut '' 
straight, while long piece:-~ :,hnuld lJC 

hollowed towards the llliddk K u w fl>r 
g luing the joint. Let the glue l.e ~Ot•tl, 
freshly aud properly made, hot, wi th cranrl's 
and wood handy, ::;o that the glue, wht:n 
rubbed in, may have no time to hardt:u 
while getting rcatly for lixing tLe two pier..::-; 
together. N o precise i n:stn11.:t.ions ea n Le 
given for every possi blc ea::! e. Blwrt pieces 
may not even require cramping, and a few 
general i nstrnctions w i 11 proLably be su lli ­
cien t. l )ractice varies, and I have no w i :-~h 
to name one procedure n,ud ignore others. 
One great ma t ter is to hn ve the eclgt:~ o[ 
the board warm, so tha t the glue dol::; twt 
chill as soon ru; applied, but re 111ains liquid 
and sticky. 'l'bey must not, howeYer, Le 
too 'hot, Lut there is not ::!0 much danger 
from this as from being too colt!. Do uvt. 
put too much glne on ; n. very thin coat well 
rubbed in is all thn,t is nc<'essnry. If one 
piece is held hy the bench screw, it lli:ty 
very possibly happen that the glue l t n:o~ 
hardened on it, or at least iH not h1 it.s mo:.t 
adhesive state when the other is put tco it. 
There might Le a. ~l ight film on ib s urfan>, 
and, of course, this prevent:; it adhcri n~ as 
well as it might to t he other piece. \\'ell, 
just let this be !';Utliciently warm to melt th~ 
glue again, and the adherence ough t t o be 
perfect. It will thus be seen that the glue 
may, or may not, be rubbed on both pieces. 
When placing the glued edges in contact. tl u 
not be content with simply pressing thcll) 
together, but haYin~ brought t hem cleanly to­
gether, slide them slightly against each other, 
length wise, uRi ng as much pressure as con­
venient. This expels any air, as wclJ as a 
good deal of the superfluous glue, the pre­
sence of which, were it suffered t o remain, 
woultl be fa.tal to a good joint. It theu only 
remains to cramp the two pieces together, 
and let t hem remnin till the glue has 
thoroughly set, when the boards may be 
worked on as if there were no j oiut. It 
may be news to some that n. properly glned 
joint ought to be stronger than the natural 
wood, that is to say, on Sl)litting a board by 
bending or pulling i t oug tt, except perhaps 
in the case of some tough woolls, to split at 
any part rather than at the j oint. \ Yith 
ordinn.ry pine or bay woocl, if the fracture 
is along the joint, depend on it that the 
workmanship or the glue is at fault. 
Should such a disa.ppointment n.wn.it the 
novice who applicR this test, it mn:-~t not. be 
overlooked th<lt a.l l g luo must lu'} removed 
before applying any more : in fact, the 
joint must be " shot " n.f'r~sh. At.tentiou 
will next be turned to tho clowelled and 
tongued joints, but thcso mnst form the 
subject of a future" chat." Meanwhile, a 
little practice in plani ug up euges will not 
be wasted . 
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308 JAPANESE MoTIVE FOR PANEL IN FRETrVORK. [ \\ orlc - An:;uRt :3, 188!). 

JAPANESE MOTIVE FOR P;\.NEL 
l'RETWORK. 

BY E. BONNEY STEYNE. 

IN it with a thousand apologies. In flatly 
treated painting this typical presentation 
of certain forms, easily recognised as clouds, 
moon, mountain, water, flowers, etc., may 
be used with unquestionably pleasant effect; 
but in cut-out wood- unless the wood be 
very thin, and the saw very truly and rigidly 
kept to its exact line of cutting-! fear the 
result may be not quite so good. Yet if I 
understand the noble ambition to do 

To obtain new effects in a method so limited 
as fret cutting is less easy than it looks, 
especially if the taste of the designer for­
bids attempts at purely pictorial renderin!?s 
of common objects, which, in spite of the1r 
popularity (if we 
mayjudge fromtheir 
frequency in trade 
catalogues), surely 
coRtravene ever re­
cognised laws of fit­
ness. For in fret­
work even the art of 
silhouette presenta­
tion can hardly be 
employed ne felicit­
ously as in black-and­
white design upon 
pna~er. In pen-and-
1 work the clear 
definite edge of the 
design is valuable 
beyond question to 
express any simple 
form ; but in fret 
cutting the thick­
nes.'3 of the wood 
itself insists upon 
being seen, and con­
sequently destroys 
the clean exactness 
of the outline. Then, 
again, the contrast 
between the cut-out 
wood and its back­
ground is hardly 
likely to be as defi­
nite as in a printed 
silhouette; even 
though the wood be 
black and the white 
pure white, the cast 
shadows will come 
in and confuse the 
pattern. 

pattern. Should the wood be mahogany 
or oak, it should be stained or gilded to 
avoid the conflicting lines of design and 
natural markinq of the grain ; either tend­
in?, to destroy tne force of the other. 

The Japanese rarely use fretwork without 
a low rehef carving of its surface. To put 
it. less corr~ctly but more vividly, it is 
p1erced carvmg they favour to the exclusion 
of what we imply by fretwork. The fret 

ornament of their 
marvellously intri­
cate lattice · work 
panels is veritable 
JOinery, and built up 
of small bars of 
wood, not saw cut. 

But a series of 
actual patterns from 
the land of the Rising 
Sun were lately given 
in these pages, and 
this proof of my own 
admtration for such, 
with its evidence in 
the attempt to rival 
the beaut10s of the 
original in a disre­
spectful parody, is 
English, you know, 
quite English. But 
let us be sure that 
the work so freely 
lavished upon our 
ornamental trifles is 
as good as the J a­
panese finish. It 
seems to me that 
ornament should 
never be used, unless 
it is good of its sort; 
a well-tini~hed piece 
of cabinet work, ex­
quisitely neat in its 
construction, is far 
better left unloaded 
by vicious ornament. 
But if the ornament 

Bearing in mind 
these limits, it is 
doubtful if such a 
design as this one 
given here can be 
strictly defended. In 
it an attempt has 
been made to con­
ventionalise, after 
the manner of the 
Japanese, a subject 
t~at is very popular 
w1th those wonderful 
decorators. That the 
design in any way 
approaches the 
beauty of true J a­
panese art dare not 
be said, but that it 
is not quite so ab­
jectly hideous as 

Japanese Motive for Panel 1n Fretwork. (Scale, hal! size.) 

is applied let it be 
well worked, for 
wood carving vigour 
:md bold sweep of 
its curves, with the 
parts well massed, are 
more important than 
preciseaccuracy. But 
m fret cutting, which 
so narrowly escapes 
the reproach of bemg 
mere mechanism, 
and can only by very 
capable use be raised 
to the dignity of an 
at·t at all, extremely 
dainty finish is not 
only pl~asant but 
absolutely necessary 
to atone for the in- ' 
trusion of a pastime 
like the craft of the 
schoolboy in honest ~ 

!llll:ny a. widely-diffused travesty of that in· 
1m1table school of ornament the limner 
humbly hopes. To cut a. thing that shall 
vaguely suggest a landscape out of wood is 
not easy. " Would that it were impossible," 
?o I ~ear you say 1 Very w~ll; ,-ou can leave 
1t st1ll undone, and so asstst m making it 
so. But if a rococo treatment of a square 
panel is desired, and if a somewhat distantly 
removed view of Fusi-ya.ma, from the fre­
quentl)"-.recurring native treatment of that 
sacred mountain, is not too gross a. breach of 
good dtoorative taste, I beg leave to submit 

something fresh, that characterises the sup­
porters of WoRK, they will be ready like 
many worse, ay. and even a few better, men 
(if, indeed, such could be found) to pardon 
its faults · in view of its one virtue-unex­
pectedness. 

F or future use such a panel may form one 
aide of a hanging lantern, the cover of a blot 
book, the upright back of a. bracket, the 
door of a small cupboard, or a hundred kin­
dred purposes. It may be left untouched 
by stain or polish, but only, I think, if in 
self-coloured wood with no vividly prominent 

cabinet making. Therefore, for all such 
work used to adorn a larger structure grudge 
no labour, use fine saws, keep conscientiously 
to the line of the pattern- the whole line, 
and nowhere but on the line-going as fast 
as the Flying Dutchman if you can, but never 
leaving the line. Then let the file and sand 
paper be used unsparingly. And if your 
design is a good one, and the tracing itself 
geometrically true, and a duplicate, if not 
an improvement on the published pattern-
if all these item!\ are done well, little fear 
but that the whole will be well done. 
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small drawers sue!! a.i t he.;e, it i3 not 
generallr considered neces:sary to run the 
bottom mto grooved slip:s. The g roove!! are 
cut into the sides in:stead, a.~ it can ha rd ly 
be supposed that these small drawers will 
be required to support much weight. The 
back of the bureau i3 now the only part of 
the construction which remains. If 1t is to 
stand against a wall. a back formed in the 
simplest manner will suffice. For ordina ry 
backs, muntins similar to those for the Ion~ 
drawer bottoms are gener-ally used, a.~ thi:; 
form is decidedly preferable to plai n boards 
glued up to form one piece, without in­
volving much more Labour. After what has 
been Raid about munted bottoms, it will not, 
however, be necessary to explatn the con­
struction further. It may, however, be said 
that a piece of muntin mu:;t abut against 
each end of the bureau, and take, as it were, 
the place of the grooved slip:! in t he d rawer:S. 
The number of muntins is not im portant, 
but four, including the two end ones, may 
be named a.~ about the 9uantity for a j ob 
the size of the bureau. They should be a t 
equal di3tances from each other, and be 
fixed perpendicula rly, not horizonta lly. 

)fatchboarding will answer every purpose, 
and as it can be bought ready ploughed 
and tongued-i.e., ''matched "-· it i.<i very 
eonvenicnt to those who wi;;h to avoid a 
n eedless expenditure of labour. The back, 
-whichever way it is formed, ahould be let 
into a rebate run round the top, bot tomt and 
-ends of the bureau. and be f~~tcned down 
witq screws. It i3, however, quit e con-

·.eeivable that the bureau may he dc!itined 
· to stand in some position where its back 
..could be seen, and in that case the match-
board backing, though serviceable enou:Jh, 
may be rightly deemed out of harmony wtth 
the appearance of the rest of the work. A 
panelled back will be more appropriate, 
though its construction enta ils more \Vork 
than the other. Still, work if properly ap-

. plied means value, so it need not be 
grudged. The panelled back should con­
sist of an outer frame of stuff, say, 3 in. 
wide x t in. thick, the ends fastened to 
each other by mortise and tenon. Within 
these there should be a cross rail and 
upright also secured by morticre and t enon, 
or dowels, the whole enclosillg four panels, 
for which j-in. stuff will serve (sec Fig. 20). 

· The panel3 may be either fitted to grooves 
in the framing-be it understood the.~e 
panels are sunk, and not necessarily level 
with -the surrounding frame--<>r the framing 
may be rebated on the inner side, and the 
panels let into it and secured with beads. 

'This Latter will probably be deemed by 
most the easier of the two methods, and 1t 
ia shown in section in Fig. 21, 80 clearly as 
-to prevent any misconception. It will he 
just a.s well for reasons which I trust have 
been made sufficiently clear already not to 
ldne the 8eads to the frame and the panel'!, 
out to fasten them to the former only. Such 
a back as this should be fastened in with 
braAS screws, as they look better than the 
ordinary iron. The bureau may now be 
considered mad~ as far as wood working is 
concerned, and those who have carried out 
the instrnctions given will find themselves 
in ~on of a f.iece of furniture they :ijf well be t>rond o , for it is a thing that 

· laat, bemg made on sound principles. 
In this respect it will bear comparison with 
a similar thing whether of modem or 
ancient date. Even if the finish iB not equal 
to the best the con.stmctive details are, and 
if they h&ve been manipulated with anything 
lib akill the bureau may stand a very fair 
chance of becoming in time .a genuine old 
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How ro SHARPEN PLANES. [Work- Augnat 3, 1889. 

JIOW TO SH.\RPE~ PLANES. 
DY B. A. D. 

bit of wooclwork. P ut the date on it some­
where, my amateur friend. It may some 
day intere . .;t somebody when he wants to 
tell hi!i ()WO decrepid, incapable generation 
that a f0rmer one turned ont only honc~t HA~.I~G h~d opportunities of helping many 
work. We know better, but the prospective hegmners m woodwt>rk, I take the fir!lt 
antiqua rian will not be the only one wh0 chance I have to point out in WoRK the 
has made a similar mista ke, and an excusable mO:'it common mistakes made by novices. 
one, i f a ll furniture were ac; well made as the It L'> not reasonable to expect a begi nner to 
newly constructed lmreau. sha rpen and set h i.'3 planes, and yet bow can 
P~rhap3 before closing a few remark~ on he use them unlc.c;s they are well set and 

finL'>lting may not be out of }1lace. Ha ndles I sharpened 1 I recommend a ll young at the 
are wanted for the drawer!'!. T hose on the craft to take les;;somt in aharpening from a 
lower part should be good substantia l lwa.'is good workman, if they know one willing to 
ha ndles, two to each of the Ion~ dra wers, tnl'truct them; failing this, I will try to ex­
a nd one to each of the Hmaller. F asten plain. Have a clean oi lstone standing 
them on with round-heafled brass screws. s teadily on the bench with two or three drops 
'fhe small d rawers in t he desk part will of oil on it ; observe carefully the angle at 
only require a sma ll brass knob each, <:xcept which the pla ne iron is set in the plane, and 
t he long centre drawer, which should ha ve rub the iron on the stQne lightly, with the 
two. :1imilar knobs may be fast<:ned to chief fJre.c;sure in the forward stroke, at an 
the ends of t he lid bearers, which, by the a ngle Less tha n that at which the iron stands 
way, I t hink I have omitted to say, should in the rAane-that is, the left hand gra<tps 
be prevented from coming quite out by the iron across, palm downwardc;, and the 
wooden st0r.s similar to t br1se under the ri~ht hand holds the end thumb uppermost · 
d rawers, t•atled t0 t he side. Polishing, also, then be careful to keep the right h.and l0we; 
slwnld be attended to, but of t !J is nothing tha n if held in the same manner in the block 
n(;ed be said a t rm;sent. The li ni ng of t he of the plane. N ow rub lightly (if the iron 
lid, however, a ff<:f;ting, as it does, the corn- is fre.'!hly g round very lightly), keeping the 
fr, r t of t he writer, should have some con- angle a!'! constant a8 pOH!iible. ThiR i.c; the 
sid<:rat i0n. The usual lin ing, a~ 1 have chief d ifficulty ; wriRt, elbow, and shoulder 
stated already, is leather, commonly sup- joints must eal!h contribute 8ome movement 
prJsed to be morocco, but in rea lity sk iver, to make the ha nds a parallel mot ion. Do 
a thin leather formed by ~plitting a ski n. not s toop over the stone, or move the whole 
All leather, h0wever, i.'! a pt t o get hard, and body. After a lit t le rubhin~ feel th e front 
though now Jl)()ked on a.'! somewl1at old- carefully wi th the fi n.'{er ; 1f the steel has 
fashioned a cloth lining a nswers the purpo:;e j ust begun to t u m slight ly fonvard, that i3 
better. I t iH quite a.~ durable, a nd rur,re- t nrmgh ; if nnt, rub t ill it dor;s. Then, laying 
over is a softer s ub:..ta ncc, so that a sheet of t he iron fn.ce downward!-! on the stone, rub th i.c; 
pa per may be writtr:n rm with0ut the ne- tine Line of 8te<:l off by thrusting wh ile rub­
ce:-~!-J ity of u. pacl of blotting pa per und<:r- bi ng-tbat is, chief pre!l~ure frr,m you and 
neath. The!!c considerations are, however, against t he edge. The face of the iron nn.tst 
for the user of th e de:-~k, a nd he can line it be per fectly fl at on the stone, and the fine 
either w ith h~ather or cl0th as he may l i n~ of !ite<:l must not he bent hack by this 
prefer, but \Yh ichever it is t he colour should last operation, but retnf)VP.rl ; if only bent 
not be too bright, but s0mething restfu l and back, try again with IP.R~ pre::sure, both 
not tiring to t he eyes. I may Ray that if 0pera tirms, till succe!isful. I t is obviow 
the a ppearance of leather i'i preferred to t hat any excess of r ubbing only ma kes the 
cloth, the pri ncipal advantages possessed ·' wire edge," as it is termed, too coa~e. 
by the lat ter may be gained by interpo:!in" wastes t irne, and f;auses gnndin~ U> be 
a Layer r,f flan nel between the wood a nd needed sooner .. Having Hharpened the plane 
the leather. The lining, either cloth or iron, screw the front iron on ; fir~t with 
leather, should be fixed to the wood with the fingers, ad.jUI!ting it about -li!· in. from 
r.a.<:ste a pplied to the wood, not to the lining. the cutting edge. Do not let it pas.~ the 
The paste of ordinary bookbinder!'! L~ the be!it sharp edge, or it will injure its keenness ; 
for the purpose{ and it should be well rubhed then with the head of the f!Crew upwards, 
in before the in ing iR laid on it. A con- just cl0se to, but not on the edge of, the 
venient \vay to a pply the paste io; to put a ·bench, sr.rew it a.~ tightly a.<; you can without 
little in a piece of Hessia n, or simi lar coar.ie letting the screwdriver ~ l ip. 
canva.c;, and to rub it over the wood. This :K ow get in a go'>d light, and, " ; th the 
canvas serves as a kind of fi ltering medium plane in~left hand, put t he iron in, holding 
for the paste, a nd prevents a ny lump:! thP,re i t in position with left t humb. You want 
may he in it from ~etting on to the wood. the iron to :(>roject a.~ much as the thickness 
The lini ng should nr,t be trimmed at the of the sbavmg yQu in tend to take off, or a 
ed~es till after it ha~ been laid and allowed trifle less{ as the wecl~e now to be inserted 
to (Jry. · and gent y tapped with a hammer may, anrl 

Before Cl)nclurl i ng this article I hope tn show most likely willhdrive it out a little. Th.e 
~ow the plain bureau may, ~thout alt~rin.g plane, on t~~ !i ould no'~ work well, bu~ tf 
1ts sha pe <Jr genera l con'!truction, be fimsbed not, try to find out why 1t do~ not. ~ ou 
in variou.~ style.~, s uch as those of C:hippen- will easily remedy the defect if you are care­
dale, Sheraton, etc., so that those who wish ful in the investigation. A likely fault is 
for a more ornate piece of furniture may that the iron is sharpened o'blirJuely, con­
~ratify their ta'ite. Sundry modifications sequently giving a coarse shaving in the 
m detail will al'!o be sug1ested for the ad- corner of mouth, where it can less easily~ 
vantage of those who, tnough una ble t o cape, and leaving a series of furrows in the 
formu1ate exactly what they do want, a~e work. • 
able to recognise the fulfilment of tbe1r It may be sharpened well, and · put Jn 
requirement.'! .when it is placed before them. obliquely, there ~ ~ little liberty !lnd .you 
In the meantime the "Les.~ns from an Old may have taken 1t m the wrong dtrectton; 
Burean" will not have been studied without, the front iron may have slipped, or shavings 
let us hope, some benefit accruing to those may have ~ot between the irons. Do not 
who have been dispoRed to follow and think keep strikmg the. plane, or the iron,. or 
over my remarks in the same spirit in which wedge, as most beginners Jo, blindly hopmg 
they have been written. it will presently come right. Find out the 

• 
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fault ; remove iron and wedge, and _put to­
gether more correctlY:, as ab<;>ve descnbed. 

When succe~sful m settmg, be sure to 
keep behind the plane; you have more 
power, and should you come to a ~ard k!lot 
you are less likely to hurt your wnst. You 
are to make more use of the left hand than 
be!rlnners usually do, as the pressure on 
fro

0
nt of plane very much checks those vibra­

t ions which, leaving a wavy appearance on 
the work also very much weary the worker. 

Now s~pposing th_e plane well. sharpened, 
the cap iron well adJusted and t1ghtly fixed, 
and the cuttin" iron projecting ju~t enough, 
yet the tyro m;y find a difficulty still. He 
may find as he passes his fingers across the 
work th~se furrows like a series of shallow 
rebat~s that quite spoil its appearance; he 
may tap the iron first one way and then the 
other without curing the evil. The reason 
i::; that the· edge of iron is either straight, 
or worse-concave; if so, he can never plane 
a surface wider than his plane iron without 
these marks, which show, too, that he is a 
beginner by their tendency to the near front 
corner. The cure is to very slightly round 
the iron in sharpening at the corners (as in 
the annexed figure) only as much as the 

Edge of Plane Iron properly sharpened, showing 
rounded corners. 

• 
stoutest shavin" he intends to remove. I 
hope I have made this important point clear. 
Let me put it in other words. Suppose the 
iron quite straight as to its edge; say it is 
2! in. (a fair average width for jack plane); 
let 2 in. remain straight; let the tth at each 
edge be rubbed away, say ioth of inch, at 
the corner. A shaving taken with a plane 
with iron so sharpened will not have a stout 
edge, but will gradually fade away to nothing 
at each edge. · 

Do not, however, in avoiding one error, 
fall into another ; do not make the edge of 
the iron a segment of a circle in order to 
prevent the corners catching. Such sharpen­
mg is only allowable in planes for the 
coarsest preliminary work, and the beginner 
must aim at more ~areful sharpening. 

Now, these two ~pposite.errors may spring 
~rom one cause : VlZ., the maccuracy of the 
oilstone. Given a wide oilstone used fre­
quently to sharpen chisels upon, you soon 
obtain a stone that will cause the too 
rounding error, and if an attempt is made 
t o rectify this error by rubbing the centre of 
plane iron on the marginal edges of stone 
alternately, as is often attempted, there is 
~sibility of the opposite or concave error. 
The remedy is to rub the oilstone flat on a 
piece of 'paving stone with a little silver-

- sa.nd and some water, taking care to drx the 
stone of water before again applying 01!. 
• These directi~ns for: sharpening plane 
uons apply to Jack, tymg, and smoothing 
planes, and their fellows-; not to rebate 
!lloulding, dt ~llister planes. Rebate plan~ 
trons must proJect equally across the sole of 
the plan~ !Lnd must be exactly the width of 
plane; filhsters nearly the same; moulding 
planes should either be sharpened so that 
the ir~n projects equally all over profile of 
mouldmg, o,r else alightl11 more projecting 
at the . lea.durg pe.rts.. For in~tance, say a 
~.Q:. if the tm.rt of' rron JI.lakmg the quirk 

off bot httle,·and the hollow of iron 
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which ma.kes the round takes more, the 
worker finds it very difficult to make a good 
bead. Rapidity and good finish are best 
secured by leaving the quirk, the most pro­
jectant part of cutter, slightly more promi­
nent tha.n the rest. 

If I have failed to make any beginner 
understand-and this article on sharpening 
is only for be~inners-I will answer any in­
quiries; but m case any one fails, before 
asking try again, using less pressure on the 
oilstone, especially just as the finishing 
strokes are being made, as too heavy a 
pressure is a common fault among beginners. 

BURGLA.R ALARU:JIS: 
How to Jllake, Wo?'/.:, and 1lfa·intain. 

BY GEORGE EDWINSO~ BONNEY. 

AOTOliATIC RET,AYS- 1\IA H'IF.LD'S ELECTRIC ALAnUli 
BELL-DALE'S ELEC'I'IllC ALARU)l BET.L-lNDI­
CATOR RELAY-PUTTING PAins oF Br.r.L To­
GETHER-TESTING BELL- COVElt FOR :BELL. 

A11tomatic R elays.- The action of an 
automatic relay will be more clearly under­
stood by referring to the plan of one shown 
at Fig. 35. 'l'his relay is similat· to that 
shown at Figs. 28 and 33. The trigger, L, of 
the relay is here shown on the face of the 
bell base, released from the catch, G, and 
drawn by the spiral spring into contact '"ith 
a piece of brass, n. This piece of bra:;;s is 
connected by a wire leading up the back 
of the bell base (the course is shown by a 
dotted line) to the binding sc-rew, n, and this 
is connected by a wire with one of the 
terminals rof the battery, lii. The other 
terminal of the battery is connected by a wire 
with the binding screw, A, and thus the loca.l 
battery is thrown by the relay into short 
circuit with the bell, w hi eh is by this means 
rendered independent of current from the 
main line battery. 'When the circuit of the 
main line battery is closed by the act of 
opening a window or door placed in circuit, 
the current passes from A to D, then through 
the magnet coils to E, F, by the armature 
spring, to the contact post, K, then to c, and 
back to battery. As the current traverses 
the magnet coils, their cores attract the 
armature, and with it the hammer shaft; 
this movement causes the catch, G, to slip 
away from the . end of the trigger, und the 
spiral spring at once brings it in contact with 
the small lug of brass, H. The lug, H, is 
connected with the binding screw, n, by a 
short length of insulated wire passing up 
the back of the base (it,; course is marked by 
a clotted line). The len:r connects n with its 
pivot, I, and this is conucctecl with the con-

. tact post. To render the action clearer, I 
must first explain that a wire is carried 
from A to D at the back of the base, and is 
brought up tbt·ough a hole at D, and there 
connected with one end of the magnet coil 
wire ; the other end of the wire is carried 
down through a hole at E, and connected to 
the metal frame of the bell by the screw, F. 
As the frame and the armature spring are 
connected together at s, the result is the 
same as it would be were the wire con­
nected direct to s. 

llfayfield'.~ Electn:c Ala?"lt?n Bell.-Fig. 28 
shows an electric alarum bell, fitted with 
automatic relay, as manufactured by Messrs. 
Maytield, Cobb, & Co., 41, Queen Victoria 
Street, London, E.C. The interior fittings 
of the instrument are similar to those shown 
on the plan, Fig. 35; but the relay is neatly 
placed m a recess cut out at the hack of the 
base, as shown at Fig. 33. The fittings are 
well made, and are mounted on a meto.l 
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frame, fastenccl to a base of polished teak, 
whih;t the whole is protecteu from dust by n. 
polished cover, made out of the same woou. 
The bell has a :3-in. gong, highly polished 
and nickel-plated, giving a good tone when 
rung. The in:-;t•·un•ent may be worked with 
current from one cell of the Gassner battery, 
sold by the same firm. I hope to give r~ 
notice of tl1is battery further on. 

])ale's Electric Ala1·um Bell.-Anothct· 
form of electric a.lnrum bell, fitted with 
automatic relay on the same base, is shown 
at Figs. 29 and 30, which illustrate a bell 
manufactured and sold by Messt·s. Dale 
and Co., 26, Ludgnte Hill, L ondon, E.C. 
Fig. 30 shows the instrument with its coYer 
off, exhibiting the interior fittings and work­
ing parts. It will be seen that the relay 
differs in form from that of :Messrs. l\fayfield, 
and is attached to the face and frame of the 
bell between the gong and the magnet coils. 
It is composed of the peculiar shaped triggE:r, 
shown at Fig. 21 (page 280), mounted on the 
pivot pillar, Fig. ll. This pillar is connected 
by a short piece of insulated wire, passing 
under the magnets, with a strip of brass at­
tached to the right-band binding screw of the 
instrument. A g]lOrt contact post is inserted 
in the neck of the metal frame near the 
gong, and insulated from the frame by a 
wood collar. The tip of the screw from this 
post is made of platinum, and this comes 
into contact with another piece of J?latinum 
soldered to the trigger, when this 1s drawn 
to the post by the spiral spring. This post 
is connected with the middle binding screw 
by a piece of wire passing up the back of 
the base. The hook of the trigger engages 
with a catch attached to the armature, 
shown at Fig. 20, when the bell is set with 
the relay as an alarnm. The action is 
similar to that of Mayfield's relay when the 
circuit is closed. 

Indicatm- Relay.-When a house is fu r­
nished with a complete system of burglar 
alarums, with every room protected by suit­
able contact pieces to tlie windows and 
doors, the owner naturally wishes to know 
how he may locate the room into which the 
burglar has broken. H aving been aroused 
in the dead of night by the ringing of the 
alarum, must he arm himself and search the 
house from top to bottom until he finds the 
thief, o'J.· the thief pounces upon him~ He 
need not do so if an indicator relay or a set 
of these relays are placed in circuit with the 
various rooms. A neat polished case with 
glass front, containing a set of relay indica­
tors, may be hnng up on the wall near the 
alarum bell, and a glance at this will tell at 
once which room has been entered, or which 
door ot· window opened. Fig. 31 shows n. 
small case of indicator relays, manufactured 
and sold by :'\iessrs. H. Dale & Co., 
Ludgate Hill, E.C., and Fig. 36 is a plan of 
one of those relays mounted on a base by 
itself. In this form it is used as a single 
indicator, connected with a greenhouse or 
conservatory, either with a fire alarm or a 

. burglar alarum. In the plan, Fig. 36, it is 
shown connected to one of .Mayfield's cir­
cular bells, and worked with one cell of 
a Gassner battery. I may say in pa.ssing, 
that this 'velJ-mnde, excellently toned bell 
is <]Uite an ornament to any room. The 
ni.ckle-plated 4-in. gong is recessed into a 
disc of polished walnut, the edges of which 
are raised as a moulding around the gong. 
The gong scrYes the double purpose of n. 
bell and a cover to the fittin~s beneath. I 
hope to describe its construct10n in a future 
paper when dealin~ with the broader subject 
of electric bells ; the price of this is 9s. 6d. 
I have sketched this, together with Dale's 
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r<' lay and Clas:::n<' r ·s bat t rry. to show that --~~~F;fjj}~~~NIU~~V~~ijjtj t hi~ '"a lnnblc instnnnrnt nun- be u:-:rtl ~. 
with anv form of elrct rit• heil. atHI t·an • he worketl with :-:ma11 l•nttl'ry pOWL'r. 
The combination shown in ~kt'tl'h wlwketl 
nry well. 

To sl10w more ckarly how this n•lay 
works, I ha,·c f.!in•n an <'lld Yil' W din ­
~m.m of its WlWking part:-: at Fi;.r. :\:!. ;\lltl 
this I wi11 now l'Xphlin. :\t tht' ri::.hr­
hnnd sicle of tht• plan. Fi~. :~ti. will bt• 
~~·en n hl:wk knoh t'l'IIIWdl'd l' ' n hr:\:--.. 
1'\)d. Tht' l.'lld t)f thi,; J'l)d (';\l'l'il•,; ;I \'Ill'\ t'd 
hmss le"<'r, t'lll'\'t'tl round ='t' ''" 11' n•-..t 
.i nst utl\ler t h0 h'WL'I' t'd;!t' t'f t ht• i nd i · 
t•ntor tbg. 1'; a :-:lwrt trnn:o:\'t'r"t' lt' ' t'r :\l 
H sern's as n stop tt' prt' \'t'nt t ht• t'tll'\'t'd 
le\'et· ft\)111 falling !t't' h1w. \\.ht' tl "t' • 
" ·ish to i<d. t he indit•attw rt•hn·. Wt' ~i\'t' • • the blat•k knob :1 sharp tmn h' t ht• ri;,!'ht : 
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t'n :\ftt!r connections are made ; this acts. 
a~ a clt.>tenl'nt to domc~tics who may ha H" 
n til'~irc to mrddle nntl tamper with the 
moYemcn ts inside the ra:>e. The ~wit eh 
i::: on ly turnctl on the ln.$t. thing nt night 
when nil doors antl windows should ha"~ 
been prcYionsly secured. Should one of 
thr~0 he ldt oprn. tll' nnserured. its in­
dtcatt'l' wtll at onrt.' fall, anti the bell rin.-.. 
until t ht• (;mlt~· point ha::: \wen properly 
~nnnlcd. .-\rrangt.'lllt'nl~ t11 guanl the 
Y:1l'iNt:o: point:> will ht.' C('nsitkrccl in a 
fntnrc pnpt.•r. 

l'uftll/1/ th. l't11'(~ fl!. 11 n. 11 (,.qcfhd·.-. . . 
~uppo:-;ing, n~w. I hat :<t'llle of m~· rc:1dcr~ 
ltaYt' dt'll.' l'lllllll'd 1111 11\;\kin!.!' nn t' IC'ctrie • nlarnm bell ftw them:-:e1Yt'::1. atHl haYc (!N 

this brin~s tht• t'lll'Wd ll'\'l'r np :-:mart!~· 
bcnt•ath thC' !la~. and krks it in!\' t ht• ' . 

tt'gt•thcr the nt't'e:<:-:ary part::1 nH'ntiont!d 
in prect•ding l'lt:1ptcr=-: we willnC'xt set 
nhl'Ut pntrin~ them tt',gl't hC'r. Hut tir:o-t 
let nw :-ay th;1t t':ll'h l'art mu:>t he pro­

.,..,..,---:::~:"'1 pMtit,nate: the nh't:l frame suited tn 
position sht,wn at Fi;,!'. :~:!. with I ht• 
white pnrt of thl' tla~ Ct'\'l'rin;.:- t hl' lwk 
in tbe mtlit'ntor t'<lSl'. In thi=- pMiti••n 
it is hC'hl by 11 pin pn~it't'tin<! frt'lll t hl' 
armature. .\. t'tlg':l~in;.r with t ht' nppt'r 
looped t:llidt' t)f th t.• tin;.!' l'lww11 nt ~­
\\'hen thn:-: :::l't. :llHI t't"ntnl't- i=- mndl' in 
the main t'ircnit b~· t'Jit.'nin;: a th't'l' t'l' 
window. th0 l'\\ITt'nt fn'm the b:\ttt-n· 
t r:l\'<'I'St'S the 11\al!net t'Oi),;, ll. H. lll:\!!'nt' t · . ' ' t:::c5\ th0 c0re::, t'. v. t"f t ht' tll:\!!nl't. nntl • <'i\U:";t'$ thC'm lt' attral't. thl' nrmatnn•. \. 

t ht.• h:tSt.' : thl' ma!!nCt coil$ and \'('re:> tn 
' the ::izt' 1'f ~t'llC.: the armature fN t ht.• 

~ ' 
ma;.rnl't : till' =-pring- t'f the right kngt 1t 
;~ntl stitl'm•ss: anti tht' humnH' r shaft 
:-:nttkit.•nt I~· h'ng tt' pn"t't.'rl~· rin~ the hell. 
Th0 rt•lny nm~t abt.' hl' suited to th0st\'lc • • t'f ht.•ll t.'tnplt'~·cd: hut 011 thi:-: point mut·h 
hltitttdl' \,f ,•Jt (, it't.' can bt• !!'i\'Cil. fN· the 

' part:- m.t~· bl' nwditit•d tv ::-nit cnch otbt•r. 
Tht• ri::d1t l'l'l'Jil'l't it'll;: ftw t.•adt part arl' 
t-:i ,.l'n in pagt.':: ~~!l a1hl :?~ll. an1l 11lt'::t 0f 
t ht• :-:kt•tt'llt'" t'f t ht'St' part~ arc :;;kt'tchcd 
full :<izt' !t' su it n :J t.\1' -1-in. ~t'llg. ' ~ Thl' metal J,a::t' t•ht.c :::houltl ha\'t:' 
t'\)UntL' r:-:nnk lwll.'s ft.'l' the head:> of tht.' 
1-o1'ri.'\\S ll::t•t\ in f<t::tt.'nin!.!' this to the \\' \\t1t\ 

' htl:-l': t';lstt.·n this p;lrt t.'ll tirst. Xext 

ln doin~ tlti :::, the pin 0f th l' armatml.' 
l'lip.:: nwn~' ft'l'll\ the ;:nidi.'. ~. ;1t1d k•:\\'t'' 
t he tlat: without snppMt. wht.•n it :;lip-.. 
<10\n\ thl' $lide. E. tl' tlw hotrt'lll. :\ .:: it 
does this. n ::tt,ur. pro,iel'l in;: pin. 1'. ~trik\•.; 
the end. of the thin hral'~ ~'l'l'in~. 11. and 
force::: it. to brt'n k con t:wt. with t h~.• :::pri ng-. 

Fig. ~S. l\Ia~·field"s Alanun Bell with Automatic Relay. fn.;tl' ll t h~,.• Y<'kt• of thl' magnet to th~ . ~ 

r, 11 bm·e it. n t. the s:\ 11\t.' time bri n;:i n~ it in tt) I 
contact wi~ h the bra:-:,; :>pri n;:. 1.. bl•lt"'. i r. 

I 

LJ I _11 

l' 

(l~,,th t"f th '''t' art' ~U<1rtil'tl wirh phltinu11t nt 
t ht•ir l'•'int=- ,,t' t't'tl!at't lt) pre,·l.'nr burn in!!.) 

\\"ht•n thi:: happt' n=-. tlw ~ 
,,,i l=- 1,f tbL' intlic:ll t'l' 
m:l~lll'l$ nrl' om pf t.'ir-• 
t.'tl it. n nd t ht• clll'l't.'n t. 
p:l:-:'t'S hy an t.'asicr p;1t h 
h' ri n·y tlh' bt•ll whit•h <:" • 

it ,lt't' ' with llll'l't.' ,-i·•\)\11' <:" 

:-i llt'l' rt' I il'"t'd t.'f t hl' 
I\' "'i,.t;1th'~..' t'f rht.' llln.!.!'tll't. 
t'l'ik .\ s thl' !bg fall~', 
ir-.. lll'l't' l' t.'r t\' d pan 
l't)\'t.' r:- tht' lwk in thl' 
f.\t'l' t'i t hl' l'l'hl \ l':l:-t'. 
:1 nd ,.J""''" •H ''li,·t• tit~,.• 
t',l\l,.t' t'i tht.•nh rm . . \nr 
tllllll h~,.• r t,f tht.•:::e iudl­
'':llt'r n·l.1y,.., np tt' 
f,,urtt' t' lt. m ;l\' h~,.· in­
l'lndt.•d 111 t'llt~ t'<l:-l'. :ltll l 
t':1ch uu mht r plaint~· 
l11;1rk,•d :\' ::'lt<'Wil :H 
l'i::. :H. with a numl't'r 

' 
l'l'l'l't''"l''''lllin~ with a 
lllllllhl'l' :!i \ t.' n h) ~ .ld t • 
gu:1n_kd l'''i n t. ,,r r hc 
t'J'l'lltll.;" 111 ~1~' h;1\'t' th~..· 
n:l tllt':O: \,f t ht• l'l 'l'lll:­
jlrintcd l't' llo.?;lth tlll' lll. 
Tlll' h\·llm•'Y h~,.• $l\'I'Jlt.'tl 
h,· t:tkin!! 1'1!' tht• :-\\itch 
,..jll,wn :1 t Fil!. :~t.i. J n 

~ 

Fi!!. :n thi:-lt•\'er :-.wih·h 
~ 

i=- :-11\1\\·n pr,,jct'l in;,!' bl'· 
lt)\\" t hl· t':\;:e. .:\ 11\' t)Jlc,.' 

• of t ht• intlit';lttW till~;:. 
' or nil t)f t ht' lll at t'lh'l'. 

111.1 \' ht• :':\' I bY a :-Jt,\ r11 
tur'n t't' t he t''t.h·k ktH' ' 
nt t ht• ri~ht. 'l'hl' t'(WCr 

ht,.\' p b t l' : t hC'n n t t;tt· h t hl' cNC's to the 
Y•'kt'. and :-lip thr wNtnd l•ohbins on the 

l t·t•rl'"· :o-: tript,tf tht• :-ilk t't.ln•ring frt1111 the 

.... 
Flg. 29.- Dale's Electric Alarum Bell. Closed as when Fixed C't1 n<·~..·: tl.; nil l'tllllll'd in.!.!' Fjg, so.- Dale's Electr ic Alarum Bell Uncover ed. to 

in Position for Use. ser~,.• w..:, n ud i~ ::nt' \\'l.'tl Automatic Relay and Worb.'tng Parts of Bell. 
ShOW 
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inside ends of the two coils) clean 
the wires on a bit of emery cloth, 
and twist them together as a rope is 
twisted. Serve the outside ends of 
the coils in a similar manner, and 
attach one of these to the left-hand 
terminal, or binding screw, of the 
bell (see Fig. 35), and fix the other 
to the metal base plate or to the 
lug carrying the armature spring; 
in both cases with metal screws­
clean metal touching clean metal. 
This done, fasten the armature to its 
spring, and this to the lug on the 
base plate by small steel screws or 
screw studs. The hammer shaft 
should be previously inserted in the 
end of the armature, and if the 
relay shown at Fig. 30 is to be 
used, the catch shown at Fig. 20 
(page 280) should also be fastened 
to the armature before this is 
mounted in position. The contact 

:~---------8i~---····-···· - ------·-··-----···--·-----~ 
I ' 

The pin or the hook of the relay 
lever should not engage too dc•~ply 
with the catch, but unly just e11ough 
to hold it secnrely until the armature 
is vibrated with curreut from the 
battery. If it work:-; too stiff the 
battery ma.y fai l to release it o.t the 
propet· time, and if too tender it 
may be accidentally jolted into ac­
tion. The right po:-;ition cun be 
found by actual prnct ice. 
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° Fig. 32.-Plan of Side View of Working 
Part of Dale's Indicator Relay. 

A , Aru1ntnrc. n. n, Bobhio!. c. c. Cort'~. o, Flng 
of Pnint1>d Tin Pl11tc. P., Brn•s ~fide B:1r. 
u, 1, "·Dross Spring. ll, Brnss Brnrker. s. ~. 
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pillar (Fig. 23, page 280) should 
no:w be ~laced in its place, and in 
domg tbts, see that the insulating 

. collar (Fig. 22) entirely prevents the 
metal of the tang from touching the 
metal ~ase plate. Next put in the 

' , 

0 ' 

~ 

Fig. 31.-Dale's Indicator Relay. 

', I 
'!U' • I 

J'r~ting tlw }Jt'IL.- \Vc may now 
set about testing our work. The 
three connecting terminals or bind­
ing screws, Ai n, c (Fig. 35), having 
been ~crewet iuto the baseboard, 
the Yarious wires arc to he connected 
to them as ::;hmm in this figure, or 
in Fig. :30. lt will be seen in both 
sketches that the central terminal 
(n, in Fig. :35) is connected with the 
contact post or piece of the relay; 
the right-hand terminal (L',in Fig. 35) 
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To Door Coutacts. 

Fig. 33.-Back or 
Automatic Relay. 

Fig. 34.-Mayfield's 
Circular Electric 
Bell. ' 

Fig. 35. - Plan of Alarum Bell, showing 
Connections with Automatic Relay, 
with Local Battery and r.'Iain Line 
Wires. 

• 

is connected with the pivot post of 
the reln.y lever, and with the contact 
post (K, in Fig. 35) of the armature 
~pring : whil::: t the loft-hand terminal 
(A, in ~·'ig. 33) is counected with one 
cncl of the tnagnet coil. All these 
connection:-> may be made beneath 
the base of tl1 e hell, if so desired, to 
ensmo safety from tampering, nnd 
for the sake of neatnes:-<. The wires 
arc seemed to the tnnp;,.; of the 
Yarious post:. nnd terminal;; hy small 
lH·as:-;; nuts recessed in the base, and 
the wi1·es lctl along in saw euts made 
in the hack of the base. These re­
cesses and cu ts should then he filled 
up with p:untlin m· with elnst ic glue. 

., 
< · - - ---- --5 ·---------~ 

; ~ong pillar, and screw the gonoo in 
1ts. proper place. Now procee~ to 
adJ ust the various parts of the 
movement. The armatme spring 
mtt:'t be bent outward a little, so as 
to JUst touch the platinum tipped 
screw on. the cont11ct post, when the 
hammer IS a bout a quarter of an inch 
?if the side of the gong, and to be 
JURt a. shade oft" from contact with 
the platinum tip when the hammer 
touches the gon~. Tl1e various parts 
of the automatte relay may now bo 
attached to the base with the same 
care IUs that LL<Jed in ii xing the other 
pnrtf!, and tbeHe must fl l ~o be ad­
Jil!'ted to work freely, and i11 un iHon 
Wlth the movements o£ the o.rmaturo. Fig. 36.-Plan ot Interior of Indicator Relay, showing how to 

connect it with Battery and Bell. 

1\11 11arts hn' in .~ been connected, 
tc:-.t the lH!Il hy trying to ring it with 
l'lliTCII t frnm the battery. Adjust 
the CLmt:lct screw of the "break," 
either l1y screwing- it up tighter or 
unscrewin~ it, until the best tone is 
got out of the bell. If the armature 

' 
• • 
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SADDLE B ARS AND SAFETY STIRRUPS. [Work-August 3, H!S!J . 

strikes the magnet cores with a tap?ing 
noise as it vibrates, bend the spring a httle 
outward so as to move it further away from 
the cores. If it vibrates feebly, bring this 
part nearer the cores by bending the spring 
mwards. It may be necessary to bend the 
hammer shaft o. littlehone way or the other, 
to ensure it striking t e gong properly. The 
battery power used in t esting and adjusting 
the bell should be the same as that to be 
used in working the bell. A weaker battery 
might just work the bell and a stronger 
prove too strong to ring it well, whilst it 
might ring well with a strong testing bn.ttcry, 
but fa.il altogether with a feeble current 
from a weaker battery. 

1'1~-e Cover for tlte Bell. -As the working 
parts of an electric bell are very delicate, 
n.nd liable to be injured by dust and damp, 
t hey must be protected from these by a 
suitable cover. This is usually made from 
the same kind of wood as that employed in 
making the base of the bell. It is really a 
little wooden box without a cover, turned 
upside down over the works. It is made 
out of J.-in. wood, neatly put together with 
dovetaif joints or mitred corner:> strongly 
g!ued, and is highly poli~:~hed when finished. 
Holes or notches are cut to allow free work­
ing of the hammer shaft and lever of relay. 
The cover is secured to the base by two 
small brass hooks screwed to the sides, and 
engaging with two small brass staples fixed 
in the base. The top part of this cover is 
attached to the frame by small bras.c:: screws, 
in addition to glue, to give it greater 
strength ; these screws are shown in Figl'l. 
28 and 29. Two holes (bushed with brass 
eyelets) are drilled in the base close to the 
outside terminals, and the bell is bung by 
means of screws passing through these, or by 
pins, to a wall or a partition. 

SADDLE BARS AND SAFETY 
STIRRUPS. 

BY J. CHARLES KING. 

THE term "saddle bars," to attach stirrup 
leathers to saddles, is derived from the part 
of. the "tree" which formerly held the 
sturup leathers, the tree of a saddle being 
the wooden framework of a saddle, the 
"bars," one on each side connectina the 
" pommel" and the "cantle" at front and 
back of "tree/' This plan is still in use in 
some Cont~\al and American armies for 
their cavalry .. 1, ' • 

Notwithstanding the improvements in 
much that pertains to horse gear, the saddle 
seems to remain much the same as it was a. 
century or more ago in some of its leadina 
points. A few improvements now and the~ 
slowly make their w~y to the front; amongst 
~hem are the releasmg bars, or as modified 
m form, "latches" have beco~1e the recoa­
nised term, as a. spring is mostly used in tl~e 
construction of them, to open and close a 
latch. In ~he hunting field this season, one 
lady and stx gentlemen met their deaths by 
falls from horseback, and about six hunched 
were ~h.ro~n, many ?f ~hem receiving se­
vere lDJuries ; and 1t 1s stated that the 
accidents :were to exrerienced horsemen 
and go?d r1ders1 most o them young or in 
the prune of life. Some of the accidents· 
were due to the riding habits worn by ladies 
catching in the P.Ommcl when they were 
thrown from their horses. The hinged 
pommel prevents this form of accident or 
ts supposed to do so. · · ' 

Tile stirrup bars, or latches, are credited 

~. 

• 

• • • • • • • 

e' 
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Fig. 1.- Stirrup with Joint at Strap-eye. 
Fig. 2.- Same Stirrup shown half 01=en. 

with being the cause of many accidents, 
singularly enough from tlte Yery cause they 
are invented and patented for --" releasing 
a. rider from the saddle;" but the patent 
goes on to state, "when thrown from the 
sa.ddle, and preventing the rider being 
rlragged by his foot in the ::;tirrup." Now, 
being dragged by the stirrup holding the 
foot as in a trap is entirely prevented by 
the la.tch stirrup used by lwrse breakers 
and trainers for the past ono hundred and 
fifty years · by the use of which the foot is 
released wi10n hung up in it, without the 
chance of an instant's drag by it. 

Fig. 1 shows such a stirrup, which, when 

[ J 
l'ig. 4. 

Pig. 6. 

Fig. 3.-Stud (A), Cock-eye (Bl, and Spring for 
Stirrup Leat her. Fig. 4.- s de View ot' Stud 
and Spring. Plg. 6.-Cock-eye pulled obliquely 
aa when Rider 1a thrown or draggecl. 

. -. 

new, does not show the opening joint at the 
strap-r;y~ .. In. fact, it requires an expert to 
know. 1f 1t 1s dtffcrcnt from any other stirrup 
that does not open. 

Why aro they not general, as they suit 
for w?m.en as well a~ men 1 Simply be­
cause 1t JS not the fash10n ; and many riders 
have little ~otions, easily s'v~yed by their 
gro?.rus and JOckeys, about thetr saddle gear. 

'F 1g. 2 ::;bows the same stirrup half open · 
L L is an eye which is a jointed end of th~ 
stir_rup ~ow, some~bat like a split ring, 
wbtch gives the sttrrup leather a release 
from the stirrup in case it is caught by a 
tree branch ot· a gate hook · this saves the 
saddle bar from being torn from the saddle 
or the stirrup leather being broken. It wili 
be seen that, a portion of the tread of the 
stirrup, '1', is solid with the bow, B. '!'he 
other part of tread is solid with bow, nl · 
this trend part is like the prongs of ~ 
tuning fork, between which the. tr<:Ad part, 
T, closes, and resembles an ordmary stirrup 
tread part, with its jags to ,Prevent the boot 
sole slipping. 'fhe action IS due to a pin at 
P going right through the prong-like ends 
of F, a.nd the inner angle of the part that 
opens, F, B\ L. As the bow gives way t<> 
the pull of the foot, the tread, T, rises and 
forces the foot fre.e of the stirrup. 

'fhe actuating force which keeps the two 
halves of the stirrup close at the eye, L L, is 
a concealed spring, s, between the prongs of 
the tread, F. '!'his is shown depressed at 
the point s, where it impinges with great 
force on the lowet· edge of the bow~ n 1, at s. 

\V e are pleased to hear tha.t tnet·e has 
arisen a sudden demand for these stirrups, 
which c<>st about 18s. a pair of the best 
mn.ke ; any.thing inferior should not be ac. 
cepted. How is a. buyer to tell1 will be 
asked, and met with the usual ad\'ice, "Go 
to a good house and pay a good price." This 
is a poor n.ssura.nce, seeing that tl1e "good 
house" takes what the stinupmanufncturers 
oti'er ; and if not good, the pt·ice becomes a . 
fraud without the good house intending it. 
Here comes in the advantage, not of trade 
marks, but of grade marks, as of plate and 
swords, gun barrels, or any , other thing 
ca?able of being tested. For about 2d. a 
)J:m a maker could ~et experts to mark the 
first, second, or thrrd qualities to such 
goods. 

Hut to return to saddle latches, which 
are desimble. even with safety stirrups. 
We refer.red to accidents frequently occur­
ring from the reiease of the leathers from 
the latches without the rider being thrown 
by his horseh but wltich caused him to be 
thrown by is faulty " latches " on his 
saddle. It would be only an advertisement 
to mention such, and they are numerous, 
and will be made and used till the simplest 
and best is found out and becomes genel'ally 
ndo}Jted. Wl1at is known as the old spring 
bar is useful fo r a ba-ek pull, to allow the 
lea.ther to come away from the saddle, but 
it is nselcss for a forward pull or overthrow 
pull across from one side of the saddle to 
the other. . 

A new saddle bar is patented about once 
a week in England, but they seem old pat­
terns of worthless bars revived in too many 
cases. 

The falls a man or woman get are not 
often serious if the distance the rider is 
thrown from the saddle is great. It is the · 
short fall down from the saddle thllt is so 
dangerous, and the least hitch of the foot 
augments the force of the fall by the snatch 
tuming the rider'a, head downward. Few 
of the latches serve for all kinds of falls. 
We illustrate one, acS it embraces all that 

• 
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are ol any TOrlh. and h~ the adnnta;;e of 
b-iog made ai: a lo-trer pr:oe ~ 3;DY· The 
int"entor, ~ patentmg 1t With other 
saddle im~U, allo'R"3 any lady or 

tlemM to aa..-e it :rut to their saddle by C owa saddler, ~P',?O app!-icarion for ~c 
~ In th" m..-ennon, the folding 
of the leather o'er t be bar, Thic:h IS t.h.: 
came of ~<>e when Tom. is entirely 
done a..-ay Yi.th ; the leather i.s single half­
way do-tru to the Etimlp: There it reat·he:: 
the saddle it ends in a liih.t nickel roo:k~ye. 
~ sbawn in Fig 3 ; t b io:: hangs on to a 
notdled stud, A, D:xed to the saddle tree : a 
light coter ~g. with bow and scroll e~·j" 
:ii:ied &ban It. holds the rock-eye do.-n U. 
the not.ch of the stud. 

Fig. -l is a side n eT of the sttld az:d 
• 

bpl"il~ rl? 5 is the coel:-eye 9lo10!. being pull-:-i 
~£:ely as if a man were being filiD~ out 
of Saddle ..-ith his foot in the srirrur. 
dragging the stirrop leather: a ham poll ' 
more obliquely is necessary t~ efCIC't de:.a~- ll 
ment of the loop from the stud.. I r u: 
obnous that release is ~ 'f?'hether the 1 
pull be baehrard.s, forw-ards., or d.i rec-J -y ' 
~..-er 8.C'J"'SS the saddle. If the ~portio; 
papers • ere t.o deTote a little oi their ~ 
to the reootds of fa~ saddles a!ld sa•idJ-? 
bars that eamp aecidents, it m ight !t:ad .. . 
the adoption oi the safest to ride lrit.h, an-i 
saTe some nJnahle liT"a 

OI"K Gt"IDE TO GOOD THI~GS. 

69_- TXE Ro!.sxu! t , o• ..!....--Tcnunc 
llx.L~ 

h the acror~~pm)"lng illustrati.:m a n-pr-::oo.:.:.c::.­
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Au li»?tatic Iea su:rer far ~e-._-.; ng It- o;; - M e::a.sure­
ments vr..h Rap' ~' .; . 

IJil!•oewltat ~ name ol the - R..:n:::-:-~.:r.­
bo:a tile prineiple of its action ..-i::-e:J a: ..-.):-E­
tW D tD say, the :rolfmg o! the ..-b:•·, '='!1 ,j':.:.s I 
dwt 8ppeEr one u evb end of the ~''!!S-:­
patioea of the appi.ia.nce O"''Cr th'! mriso:.: o f 
whiM it is applied.. A.E may be 8?e:l f:-om U:-.:­
f..'ll~Ting, a short ..-ooden band.:~. !-t m. o 
~ including the ponim1 thu- ~nt~~ t!l.,- I 
brua _~WWLk-:t immediuely aOOn! it, is a.tial'.l:.e:i ! •) 
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• • • NOTICE TO CoRRESPONDENTS.-Tn. answering auy of 
tM "Que.stion4 submitted to Correspondtnl3," or in re· 
/ erring to fmything toot ha3 appeare<l in" Shop," 1uriler! 
f&re rtq~USted to refer to the mmtbcr a11d page o/?mmiJtr 
0/ WORK i1~ which. lh.e subjtct mule!' COIISitlerCtliOI~ 
u.~arw, and to give th.e headlllfl ofiM paragraph. to 
1ch.ich T(/erenu is made, and the initials cmd plaet of 
resicUn~, or the nom-de·plunte, of the 1criter by 1clwm 
th.e que.stion. ha3 bun a3ked or to whon~ a reply /Ius 
bun alrcacly given. .Answers can11ot be give•~ to ques­
tions which. do not baiT on. S1tbjects that fi&irl y come 
within the scope of the .Maga.-ine. 

I .- LETTERS FROM CORRESPONDE~TS. 
An Appreciative Subscr ib er . - H . H. W . 

(Blackheath) writes :-"At tbe end of the year will 
you issue an a lrbabetical index to 'VORK I ns I 
thlnk it is wcl worth binding. and will be ex· 
tremely useful as a. reference. I fully appreciate 
ils value; it explains everything so accumte ly and 
c learly that any one with the least amount of 
common sense cannot go wrong in follo\Ying the 
instructions, and I sincerely hope that its cil'cula­
Uon may incrCLLSe more and more. as it will help 
numbers, and also show that the several articles by 
yourself and our other friends are thoroughly ap­
preciated. I see in part for 1\lny 11th AN A.'u­
TEUR complains of the advertisClments. How a 
disfigurement? It is only one litlle corner, nnd I 
hal"e found the information extremely userul." 

About WoRK.-F. J. C. (Brockley) writes:­
,.Allow me to add my vote to those you ha ,·e 
already receil"ed res\'ectln~t the advisability of 
adding a. cover to • our paper. I say • our,' as I feel 
for my own part quite a personal interest in its 
success, and greet its appearance each Wednesday 
mor ning with j oy. The suggestions re cardboard 
covers for the weekly issues are all very well 
for those who only look at the paper at home; 
bot I for one have a. copy as my constant com­
panion in the train, and elsewhere, and by the 
time the week is over my poor WORK is in u. sad 
state about the corners where it has been don bled 
to go into the pocket. Now, a cover would certainly 
be a. great protection; it would help to keep the 
paper for binding after bein~ rend, and would do 
away with the necessity of bmding all the adver­
tisements with the volume. A paper co,·er would 
also have greater space for the advertisements, 
which wonld more than pay for the extra expense 
involved in its adoption."-(A contributor t{) W ORK, 
when with me the other day. told me tha t he 
always bought two copies of ·woRK, one for daily 
use at the time of pubhcation~ . and the other to be 
put away for binding. As vVORK is issued at a 
very low figure, and conto.i.ns an amount of tech­
nical information that cannot be found in any othe r 
paper, I venture to suggest this course !or the 
adoption of yourself and others, who wish to pre­
serve WoRK entire and intact for binding. It is 
impossible. as I daresay you know, to eat your cake 
and have it too.- En.) 

About Woax.-ALEXlS writes:-" It was with 
great disgust that I read the tirade of J. P. A. in 
the issue of June 8th, and with your permission 
l shonld like to have a. cut at Wm. He seems, from 
his letter, to thlnk that all the information and 
instruction promised in the prospectus was to be 
found in the first number, and because be found 
nothing to suit him condemns the wholethlng. How 
selfish to complain because full instructions are 
given t{) make what he calls trifles, or to expect 
that all articles, whether cabinet making or any­
thing else, are to be written up to the level of the 
profe.ssional. I flatter myself that in m:y: own trade 
I am as good as the next man, but I expect to 
learn something from WORK, and I reckon that 
J . P. A. will, too, if he continues to take it in. 
'l'hen with regard to his advice to tho editor to 
follow on the lines of the ' Technical Educator.' and 
Dr. Dresser. and Professor Church, and so on, I 
fancy that for every one subscriber gained of t he 
J. P. A. kind there wonld be fifty leave it otf. The 
ETI{Jli8h Jliechanic is a good paper, but I am pre­
pared to maintain that hundreds abs tain from taking 
1t because it is too scientific, and takes up too much 
space in discussing what I call fads. and though a 
subscriber to lt for years I prefer WORK a nd I say 
long may it prosper, which I believe. it wlll , in spite 
of the grumbling of a. dissatisfied few." 

BulldlDg Conatructlon.-F. W. L. (No!"'uich) 
writes :-"I have pleasure in stating that I take the 
weekly numbers of \VORK by Messrs. Cassell, and 
h ave done so from its commencement, and can truly 
say it supplies information which hn.s long been a 
w ant felt among our a rtisans Jn the building trado. 
I have read With interest the remarks of W . P. 
and A. E. D. (why don't they sign their names in 
f ull 'I) with reference to building construction in 
WoRK No. 13, and qnlte agree with them that it 
w ould meet with the great approval from many 
a rtisans, who, llko myself (o. bricklayer), wish 
to live and learn, but are debarred by excessive 
cha rge.s of art c ii.UISes, and the dear rato of papers 
connected with the building trade. I wish yonr 
paper every success, as I know that Messrs. Jarrold 
in this clt.y have a good sale for It." 

An Opinion OD WORK. - CENTRE BIT 
(TuUoto) wrltes:- "I like WORK very much; i t is 
a very usefnl paper. I am an amateur carpenter, 
and lt Is a great help to me, and by its nld l havo 
tum ed out se,·et·nl very nice pieces ot furniture 
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described in it, viz .. one of the small tables in No. 1, 
und the summer fireplace fitment. As a hint to 
other amateurs like myself, I enameJied it in 
Aspinnll's electric blue, nnd then painted several of 
the J upanese designs in japan." 

Fret Cutting.- A 'PRE~TICE JOINER (Gla.s{IO!U) 
writes:- " I enclose you two simple patterns which 
mny meet with your approval, and.othcra. I take n 
piece of whlte cat·trid~:rc wuU paper,· lay it flat on 
top of pattern, gt:t or take a flat piece of cork, or 
othet· soft wood, a piece of common upper shoo 
leather, 3 or -1 in. square ; apply it to t h<! :~01·k as rou 
would a square of sandpupet·, rub back and forward 
on the top of I he paper, and you will hn vo u cor1·ect 
copy. Afterwards glue or ~urn it to the piece o£ 
wood you wish to cut i t from." 

Wrought Iron a.nd Steel Girder Work. ­
H. \V. tOakworlh) writes :-·• I was rather sur­
prised nt l•'EN 1\Io:-1 ex-pressing u hope that the 
paper on this subject s hould be discontinued. I 
assure him that this subject is well worth the room 
that it occupies. 'l'hough I nm not in the trade I 
shall follow it till ils completion. I wisb nil 
success to the editor a nd start' for ull the subjects 
they are taking under hand." 

Abou t WORK.-.A 'PRt:::-ITICE J o t,;tm (Glasgow) 
writes:-" For the first time your paper las t week 
caught my ere. I bought it. and after j)erusing it I 
must sur 1t is a valuable little pnper for all classes 
of workmen, especially mechanics and young lads 
of the r ising age; and by them cn.reful ly perusing 
it now when mind and memory are free, much could 
be learned and committed to memory, which would 
prove of incalculable value to them in n.fter years, 
and a well-spent penny w eekly. lfor ns books so 
are papers JUdged, not by their co,·ers, s ize, or 
number of pages, but by thei r contents. So, 
again, I wish your paper every success, and after 
this be !Lble to ha,·c my penny always at hand and 
eye r eady for your next coming issues." 

Men W orth Knowing. - TIEL!' EACH OTHER 
writes:-" I should like to add my share of praise us 
to the usefulness of \VORK, and must say I look 
forward to each \Vednesday for a pen'orth of some­
thing fresh, and am never disappointed; if not 
exactly my hobby I always pick up some wrinkle, 
and though an old amateur JOiner, etc., am always 
open for impro\·ement. May I venture to rccommentl 
two'makers with whom I have been in the habit of 
dealing 1 One of these is Mr. Mnsscy, of Spalding, 
from whom you can get a good new 3-in. slide re!>t 
for 35s., and very well made. Doubtless. m any 
renders, who, like myself, have their hobbies, will 
be glad to hear of such a cheap und good maker as 
I hu.ve found 1\Ir.l\iassey to be. I should also like to 
recommend; C. Pool, Hockley, Nottingham, as the 
cheapest and best maker and denier in tools I have 
come across. I enclose my business memo., a nd 
cun assure you I have not the alightcst interest in 
either of these people, further than ha'l"ing bad 
goods from them, and found them very good, and 
l!O per cent. cheaper than most people from whom I 
have had lists."-[Tbank you for your letter. I am 
always glad to give the names of cheap and good 
makers. I have been compelled to omit part of 
your letter. You know, doubtless, what .Mrs.l\Iala­
prop said about comparisons.-Eu.] 

Cha mfer Plane. - J. ' V. (Burloll-on-T relll) 
writes:- " In page 61 of \VoRK I sec you gi\·e n. 
description of a. chamfer plane sold by Melhuish 
and Co .. but you omit to describe one of its chief 
advantages , that it not only works the chnmfct· 
bu t cuts the stops. I m11de one myself about t wo 
years since from a. w orking drawing published in 
the Carpenter and BILilder, und can hlghly re­
commend it. for it saves quite half the time spent 
in the ordinary wa)', and cuts a nice clean stop, 
whlch is one of the chief points v.ith a stop 
chamfer. If you l ike to insert this in ' Shop' it may 
induce some brother chips to become purchasers of 
o. tool that I am sure they will prize. I wish every 
success to \V oar>:." 

Wrought Iron and Steel Girder Work.­
B OILER 1\lAKER (Liuerpool) \\Tites:-" I urn SUr· 
prised that FEN Mo:-r should show himself so 
selfish as to express a hope that the paper on 
• Wrought Iron and Steel Girder\Vork ·should be dis­
continued. I have been taking in your paper sinco 
the first number was Issued, und havo been vet·y 
much interested in all paper3 r elating to wrought 
iron work. and I sincerely hope you will continue 
them. Also give us a little on boiler making and 
iron shipbuilding. '!'here are plen ty of subscribers 
in Liverpool who would be glad to read them. I 
mo.y sny I am deriving great benefit from your 
' New Popular Educato1·.'-P. S. Excuse writing, as 
twelve months ago I could hardly writo my nume, 
and what I know now I owo to Casscll's papers." 

OU for Watches.- J. •r. (Birminoham) writes : 
-" I see in \Vomc No. 15 reference Is made (In 
'Shop' column) to watch and clock oil. I quite 
agree with your corresr.ondent that Kelly's oil Is 
an cxceedinglr good ol . llut lt is cn\>ablc of im­
provemcnt-\•IZ., by mixing wi th ano t. 1er mnke of 
oil. At our works we use a deal of oil, and nfter 
repeated trials the best oil for wntchcs (clocks I 
have never hucl much to do with) wo find to ben 
mixture of Kelly's and St.retton's, Proportions, three 
botUes of Stretton 's to two of Kelly'11. I t is !'X­
tremcly Important that watch oil should be of tho 
vet·y Lest quality, as nil In tho trntle know, and 
wlllle cuch or the oils mentioned is good, mixed 
ne abo,·e, they nre ull thnt cun bo desired and if 
yom· inquirer will t t·y them I feel sure be wJJI 
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endorse thjs opinion. Allow me. Dear Sir, to add 
my thanks for sour excellent production, \VonK ·it 
is the best paper I have ever met with. 1 wi'sh 
you every s uccess; rou deserve the thank!! of every 
mechanic, and I fee sure rou have the thanks of all 
\'l'ho know of your paper. \Vc quite look for i t 
week by w eek here. I hope soon to sec some 
articles on lhc various branches of watch making. 
they would be very w P.l come in our works, I ani 
~nre.~-[Articles on wa~h repairing ar.e begun 
m this number. '!'hey w11l form the steppmg-stone 
to papers of an advanced character for tlie pro­
fessional workman.-Eo.) 

Violin Clamp s. - W REN (Glas{lOt.u) writes:-" I 
am glad to sec that some of our v1olm mnkers are 
walking into the· Shop.' l see in page 2:!'l of WORK 
that J. G. wri tes to E. P. vV. on licldle clamps. 1 
say, with him, that it is a cheap method of making 
them ; but 1 cannot agree with him in saying 
they give satisfactory results. U J. G. has no way 
of llxing his top piece of wood to the h~ad of the 
nail, what is the outcome 1 It. is this: if the bottom 
piece be the least t.ight round goes the nail with it 
and whet·e 11re you then 7 I t is thirty-two years 
since I put a fiddle t{)gethe1· with the same sort 
of things; but the way I screwed them up was 
with o. screwd.ri\'cr. 'flley ha'l"e more faults than 
that after being used some time. I ha 'l"e got the 
back and belly of u. violin made, und working at 
the corner blocks and handles. This time i f I can 
get screw nails to fit I will try another plan bl" 
running the top piece of wood hard up to tbc 
shoulder of screw ; it will hold tight. enouJ<h for nU 
the pressure you need put on tne lower piece of 
wood. 'l'he screw on the nails will require to be 
2! in. long. If they cannot be got I will full back on 
tlte nails I hM·e, and file olf t.wo sides of the 
head, then sink them into the top piece of wood, 
and till up with glue and snwdust to hold them 
fast. 'l'hcre is a short article ou fiddle making by 
H. P. in the' Boy's Own Paper. He gives a draw­
ing of a. cheap substitute for fiddle clo.mps. It 
appears to be a piece of wire with a knob on the 
end of it ; it is screwed up to the knob. 'fhere are 
two round pieces of wood; one is screwed up to 
the knob, the other on the point. He calls them 
shutter screws. I have been looking for them, 
but they know nothing of them iu Glasgow." 

Classes ID Ba.ndicrafts.- H . N. (Kinoston-on­
Titames) writes:-" I ha\'e had sent to me a copy 
of yo1u- paper, \VORK, for June 1st. Allow me to 
slate l was very pleased with it, and 1 have every 
sympathy with the etfortyou are making to extend 
a. real and practical interest in such subjects. I 
wish to ask your advice, for I cun imagine that 
from your position and your experience you and 
members or your staff would be fully able to give 
it me; or, if you think better, would you put tny case 
in those usetul columns at the end of your Jmpcr, 
where those who want information ask for it 1 
J\ly case is this. We have a club here !or young 
men-many of our members a re of a r ight , gootl 
sort-and we can count upon a certain amount of 
Jluuncial support; we have too certain otfers of 
personal help f rom practical men. In this club 
the committee arc anxious to urrange classes in 
h!lndicrafts-e.o .• carpentering, brasswork, mould­
ing; but we ure rather shy of making experiments 
in the dark, for we are not practical rueu, and the 
lirst expenses seem very hea\'J. <:an you, or any 
of your sta1f, or any of your readers, gh·e us any 
directions h ow to make a start, or tell us of any 
place or institution where, in a small way, such 
clo.sses are worked with some s uccess 7 l must 
apologise for troubling yo~ .. I can only ~ay your 
paper suggested to me th1s tdea of set:kJng your 
ad vice."-11 think it to be the better course to gi Vo.! 
p ublicity to sour appeal in this section of "::ihop." 
I do so in the expectation that some reader of 
WonK who has taken part in the establishment of 
such classes will write a paper describing tbe course 
of action he hlmself has tuken, and the r esults or 
his experience. Such a paper cnnnot fail to be 
helpful to many ''!"ho may be seeking to e~tablish 
technical classes 10 town Ol' cowllry dur1ng the 
winter months.-Eo.] 

On TriaL-E. Y. (Licerpool) writes:-" I cannot 
tell you how pleased I was when I first saw rour 
advertisements of WORK, or how anxious r I 
waited for the first number to come out. 1 ha,·o 
taken in St}\'Cral Of fOUr publicutions, from the li rst. 
• Popular l!:duco.tor, onwards! ancl was nlwnr~ well 
satisfied· so much so, that w 1cn I h~:ur•l of \\ OHh:, 
1 said • \Vhy, here's the l"ery thing l wnut.' I om 
ul ways trying to find. out somethin~ I cnn mnke u t 
home in my spare .t1me, and. so tar •. 1 ha ,.e ~·H'· 
cccded verf. well, bemgrnther hnnd.r Wit b tools 01 ull 
sorts; but I um sorry to say \YORK doe~ no t couw 
at nU up to my expectations, yet l can 't \'Cry well 
say why. Anyhow, I am g9ing to t;nke. in thu lll'st 
volume, und hope by that tliDe to like 11. better, or 
he able to state my reasons more dc.finitcly; but ut 
present I see so many letters spenktn~ well of the 
paper that I am afraid there is ~o!nething. wrong 
with my judgment. At the same tiDll! I w1sh you 
C\'ery success with your new venture, nnd hope it 
may at Jcn.st bo a m eans of encoura~ing men to 
work at home and keep out of public-houses. I 
mny just mention that I h ave lately bought a small 
lathe und IHted to it an arrangeu1ent for trot BtLW­
ing, entirely my own idea., which will take in either 
fret saws or frame saws up to 9 in. long. and table 
wood up to 2 ft. square by t in. easily, nnd truly 
Sflttaro on edge. Some tlmo I will try and lot you 
know how I hll\'O done it. I hope you will excuse 
mo if I have ttdt•Hl up too m uch of your time." 

-
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fi.--QUESTJONS ANSWERED DY EDITOR .AND ST J.FF. 

Advertiaem ent P ages.-A W&LL-WJSHER OF 
W oRK (Kirkcald'V) m ust kindly accept the reply 
given to AD FtNEM, page 2t3, as an answer to his 
oommunication.-En. 

CloekL-G. H.- (H etton-le.H ole). -By sending 
:rour business card to Grimshaw & Co., 35, Goswell 
Road, Clerkenwell, you can get their illustrated 
Jt~;e list of everything ; or from M orriss. Cohen kgate, Leeds, from either of which you could 
get most of what you require; while for clock 
wheels and parts you can't do better than J. Maye~1 55hRed Lion St reet. Clerkenwell, of whom I get au 
w eels, castings, forgings, etc., for all the clocks we 
make.-A. B. c. 

Mixing Plaater of P ari&. - A SUBSCRIBER 
(Birmingham I.-For ordinary casting plaster is 
a lways mixed with water. In waste moulding, the 
water for the inner mould should be tinged, and 
nothing is better for this purpose than common 
black fuk--a few drops will suffice. It is well when 
thus tinging water, as also when colouring it with 
yellow ochre, Prussia n blue. etc., for tinting an 
actual cast, to thoroughly mix the colouring matter 
with water in one vessel, and pour off into another 
for use, so that no sediment may be allowed to go 
iDto the plaster.- M. M. 

Compotitton.-A. W. (Great Yarmouth}.-1'hc 
price per column of news n<I ems brevier}, including 
distribution and corrections, is 8\d. per 1,000 ens. 
The cost of a aolnmn would depend on its length, 
which is not given in the question.-J . 1'. P. 

.&.utomatto AppUoatton of Brakes.- C. J. W. 
(St. Mar11's, Becclu).-Your invention is simple and 
ingenious, and with properly-formed levers would 
work satisfactorily. The levers must be so shaped 
as to be actuated without concussion, but this detail 
;rou would settle before drawing your specification. 
Before applying for a patent I should advise you to 
have a careful search made to see it you are an tiel· 
pated, as there have been so many paten ts granted 
ln this connection that this question cannot be 
answered off·ha.nd.-F. C. 

Instructions for l!rla klng a l!rlod e l Loco­
m otive .- A CONSTANT READER (Dublin).-Your 
best book would be Pocock's "Model .Engine 
Making," 2s. 6d. (Sonnenschein & Co.). 

Circu lar Saws.-A.. R. (Scorrier).-Those who 
criticise an author should be at the pains to ascer­
tain his meaning. A. R. takes me to task 1·e my 
article "The Saw : how to use it," page 162 of 
WORR:, saying, I " am of opinion that himself (J. H.) 
nor any other man ever saw a hand saw with teeth 
as shown in Fig. 6, if so, I am confident that no 
man. let him be ever so sldlled iD the working of 
t11e hand saw. could work it either in soft or 
bard wood with rake there given." Now it so 
happens that I said the same thiDg, but in other 
words. I was comparing cutting action with that 
ot scraping, and the words I used were, " It will be 
noted that the rake of the teeth" {the band saw 
teel~ in Fi~. 1) "is such that there can be no true 
cutting actton. For the teeth to cut truly they 
would r09uir~ to be formed with a good deal of 
rake, as m F tg. 6. But the quantity of rake thus 
represented would un.ftt a hand saw for general 
W~?rk: .Actually, then, the hand saw teeth are in 
pnnc1ple an assemblage of scrapes and as such they have little penetration."- J. ' 

Bordering for Garden Paths.-T. H . C. (llfaid­
.ttone).-It is dlfficult for me to say what would bo 
the ~heapest bordering for garden paths in your 
locality, because I do not know what local material 
may ~ a\·allable there. Edging Wes and cement 
coping m lengths are certainly expensive, and liable 
to be broken it spade or roller come in contact with 
them. A wood edging is not costly for if you use 
9-in. boards and rip them down the centre you will 
get 2& ft . . run out ot a board 12 ft. long, and the 
edging '!ill be 4! in.. deep. If you use 6-iD. floor 
boirds, npped down m the same manner. it would 
be ~ven cheaper~,. if ;rou can content yourself with 
a 3-m. ed.ging. m Devonshire, the stone of the 
country, wbloh r eadily splits Into thin layer3 like 

J'jg. l . 
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t:'l~1 .il l.argely used; and slates themselves m ay 
ntmaea in the same way : but to you, in Maid· 

11tone, they would prove an expensive mode. F lints 
from the chalk e&refully set in the soil form a nice 
edging, though they are liable to get disturbed, and 
c.~nt. a pretty appearance when backed by aulme· 

yellow or white al)"Mu.m, or any dwarf.growing 
plant.. Box, I think. il aa pr etty an editing as any 
le. ooJy fault. being that. it often a1forda a harbou; 
t
11
or llup, .. peelally t he emall gre{lah·whlte slug. 

.__ you oao wet hold of a num ber o old b ricks and 
_ .,. tM mortar that adherea to them cleared off f::. may mab a aood ed(ling of them by setting 
•• oe._ eod ba Uai eoJI in a elantlng position. aa 
• 11 w a - J'ltr. L Aaaln, a r u.etto edging may be 

SIIOP. 

made by obtaining a number of sticks, such as are 
used for s•.aking dahlias. hollyhocks, and kidney 
beans o~ s~let runners, cutting them into lengths, 
and s~rmgmg them on wires, as in Fig. 2. In this 
the sttcks are disposed alternately in long and sho1·t 
!engths, but other forms may be produced. At 
mtervals-say, from 12 to 18 inches- a long stick 
sh!U'pe~ed at the end should bo introduced, to be 
dnv:en mto the ground to impart steadiness to the 
edgtng, and the intervening st icks should be long 
en~ugh to be buried, say, to halt their depth in the 
SOli. 

Ga lya nlc ~ttery and Shock ing CoiL-A. S. 
(Falktrk).-An mstrument for ''trying the nerves" 
as you expre!!!l .it, by sendin~ through them a cur· 
!"ent of electnctty, ts named a "shocking coil." I t 
ts made up of a short coil of covered coppct· wh·e 
wound on a. bobbin furnished with an u·ou core. 
Outside this coil is wound another very long coil of 
tine, Cl?\"et·ed, copper wire. 'fhe current from a 
galvamc battery IS sent through the short coil and 
!Jlade to pass l?Y way of a breaking apparatus or 
mterr':IP.tc~. which causes the current to go through the coli m Jerks and spurts. These are transmitted 
to the outside long coil of wire, and sent by it 
throug:h a!lr part of the human body placed in con­
tact wuh 1ts two ends. The sharp jerks or tremor3 
sent throu!;h the nerves are ~aid to "try" them, 
because only those persons w1th a strong nervous 
system can sutfer them to be thus shocked. A 
full description of this instrument would be too 
l?ng for '.'Shop." If t•eadcrs des ire such a dcscrip­
tu~n. I ~vtll try to prepare an illustrated paper on th.IS SUbJeCt.-G. };. ll . 

Cracked P iano Sound -B oard .- F. K. (llillrk· 
ley).-The reason your piano sound.s thin from E7 '' 
to B~"' is not because of the ct·u.ck in the sound­
board, but that your sound-board has sunk, and 
prob~b!Y cause_d the sound-boarcl to split. I ex­
pect 1t ts weak JUSt under tbe bridl)e. 01· it has had 
too muc h down pressure on it. \ ou wiJI ha,·c to 
~trengthen it. Take out the backing material whic h 
IS tacked at the back of your piano. ~ ow rou will 
bo able ~o see the damnge. -'\lake some feather­
edged pteces of soft wood and glue them in the 
crack as well as you can ; then lc ,·el it off: it will 
be ~at her. awkward for you, as you ";u find (I he 
uprtghts _m Yc;>ur way, but with patience rou will 
get over ~t. ~ow, where you can _get to it, glue and 
scFew, wnh small screws , some p1cce.<; of wood 3 in. 
wtde ~ver the back of t~o bridge where it was split; 
use thin wood, such as IS used for cocoa or blacking 
boxes, that you can obtain at some shop in you.r 
locality. Ha,·ing done this, get three or four lat·~o 
corks-suchasare used torquart bottles-and where 
y~u found the ton.e ~hin, cut the cork so that rou 
will have to pt·ess 1t ttght betwee n the uprij:{ht s aud 
the sound-hoard-the tighter the better. This will 
ha,·e the effect of raising your sound·board up. nnd 
restoring the tone. Put one cork to every upright 
in the line of the crack. It would bo better to do 
this after your pieces of wood ha,·c dried a dnr. 
It would assist rue much in gh-ing answers about 
pianos it the writer would state what kind of piano 
1t is-cottage, square, or grand-maker's name, and 
whether new or old, wood frame 0 1· iron. as I wis h 
these answers to be as complete as possible. It you 
would communicate the result to the editor it might 
help some other reader.-T. E. 

Application o f R eeds t o P ipe Organ.- J. C. 
(Can.non.bttrgh).- 'l'horo are many objections to the 
mP.thod you suggest of fixing harmonium reeds in 
the sound· board channels of a ~:~m nil pipe or~uu. 
One of the most important points to be considered, 
in order to make a harmonium reed spcnk propcl"ly, 
is its distance from the vallet hole ; for ins tance, c• must be exactly opposite the hole. and not more 
than •i in. below it; pitch C should not be more 
than an inc h away from the hole. and half an 
inch below it; and 8 feet C should be about 
its own length distant ft·om the hole. and 1 1 in. 
below it. Now, allhough rour idea. i;; to re,·er;;e 
the usual system. by ha.vmg the reed above the 
pallet, it would still bo necessary to keep the same 
relative distances between them. .And then again. 
how would you manage to turn them 7 If you hM·o 
m ado up your mind to adapt a set of free reeds, by 
all means let them have their own pan, and s~pn· 
rate pallet action. I cannot suggest a method of 
doing this without knowing how your organ is 
constructed. If you will send a s mall sketch s ho w­
ing- a. section of the key, sow1d-board, and pullet., 
wtth position of bellows, I may be able to help you. 
-G. N. 

R estoring Pia n o K e ys.-H. W. (Shr.Dield).­
The method usually adopted for restoring the colour 
ot ivory piano ke_ys is by planing. scraping, and 
polishing ; but as I presume our reader ma.y not be 
possessea of the necessary tools to accon1phsh it in 
this war. I must simplify the procedure. Raise the 
t op of pumo, draw forward the door containing the 
fret or panels, then you can raise the part which 
covers the keys; t.ako this out, a lso a slip of wood 
which lays behind the keyboard. Having done 
this, you raise the k ey up, until it clears t.ho pin 
in the centre; then draw the key forward. It 
would be as well to try a few at first and sec the 
result. You wiU find them worn more in the centre 
of the piano. as it is used more; be careful not to 
rub through the ivory. Get 4 sheets of 1} glass 
paper, also 4 sheets of 1, also 4 sheets of 0. Now 
lay these on a level table, or bench, take the key in 
your hand. and rub it ou H first. nnd then on the 
other two sizes or glass paper. This will take the 
ecratch<'S out; as you rub, give it a rotary motion; 
you will see it come whiter as you rub it; now 

sen·e the remninflcr in the snmo way. 1'\ow, to 
poli::sh them you will rccptire a Jliece or wood about 
3 in. squut·c. null wrap rou nd it a piece of white 
llunuel. Now ~et half u. gill of methylated spirits, 
rub some whit iral( on your rnl.lher, and sprinkle the 
spirits on, until it fortus a rathe r moist JlU.Ste; then 
rub to and fro quickly until yon see tho polish; 
now clear orr all supet·tluou~:~ whiting with a damp 
cloth ancl wipe clt-r. Having done this through 
the set, take a little tallow candle and rub on tlte 
palm or the hand. and rub the h•ory sharply; thcu 
rub w ith a soft cloth, and your keys out<ht to be 
while and polished. I s hould be pleased if :rou 
would communicate the result of your work.-T. E. 

R eed H oles, etc., 1D Am e r ican Organs.­
S. :i.\1. (Oroytlonl.- You cannot purcha!:>c American 
organ reeds separate from the bonrd into which 
they are groo,·eu: and even if you could do so, it 
would be impossible for you to make the reed 
board. as the boring of the ca,·ities can only be 
done by very costly machinery. Both the reeds 
and reed boards bave t.o be imported [rom America, 
for there are no makers of them in this country. 
They can be had in se,•eral sizes, the largest of 
which contains four 5-octa.vc setS-\"iZ. one of 16 
ft., two of 8ft., and one of <l ft. pitch. and these are 
arranged so as to work with one pallet. 2-ft. reeds can 
be obtained by special order to the makers, but are 
not carried beyond top F. Ycry fe w makers of 
organs use them, t~s the e ffect P,roduced is certainly 
not worth the extm work cntatlcd in putting the m 
in. It is difticuJt to give the size of the .. ex· 
hauster" (erroneously term en the bellows) lill ll!cicnt 
for 8.~ sets of reeds. wit!lou~ ~n~wing ROlliC!lring of the ms trument for w h1ch 1t IS tnt<'nd .... ! ' I o make a rough calculation, each prim:u·r e ,.,,, .• ,., c r ~-ol ... utd 
have a wind capacity of nbout 2.~'"' ···d,ir: i l! ~llcs, 
and the size necessary for this wuuhl ~v., ~ ft. <I in. 
lony ur 1 ft. 8 in. wide, \1 i th an opening of 8 in. at 
the wtdest part. 'l'he wind capacity of the reser­
voir should be nearly double thut of each primary 
exhaustcr. I can supply you with" a reed board, 
containing un,·oiced reeds, at the rate of 10s. 6cL 
per 5-octa\·e set.-G. ~-

Making Electrical D ynam os. - H. E. A. 
(IlackiLey).-Eiectrical dynamos are machines for 
convertin~ the dynamical force generated in any 
moto1· into electricity. Such a machine is fur. 
nishcd with two largo iron electro-magnets wound 
with coils of insulated copper wire. These are 
named the •· field-magnets.' lu their field-that is, 
within their influence-is caused to revolve a 
cylinder, or ring of iron (named an armature), 
wound with another coil of wh·e. The ends of this 
coil nro fixed to a commutator, which arranges 
the curren t of electricity set up in the armature , 
and sends it around the coils of the field·magnets. 
The CUI-rent is taken off from one end of the field­
magnet coils and ono of the brushes of the commu­
tator. This, brienr. is a description of ·• the 
construction and action of an elec trical dynamo.'' 
lJoubtlcss it is ,·nJucless for the purpose you have 
in >iew. To understand how to make a dynamo 
you will ha,·e to read a long series of articles, or a. 
book, on the subject. I can recommend to you Mr. 
Bottoue·s book on "The Dynamo: How Made and 
Used."'-G. E. B. 

Sum mer F ireplace Fit m e n ts. - KILDONAN 
''•l"itcs :-.. I am at work on the summer fireplace 
fitment described in No. 9 of \VORK. Can you give 
any sng~;cstions as to the construction of a. fitment, 
cquallr substantial and tasteful, for n .tl.replace 
where the ribs of the grato project beyond the 
stone jambs and lintel, and the mantelpiece is not a 
plain pilaster structure such as his design shows 'I 
It is an old-fashioned affair, though elaborately 
ornumcnted, the pillars being: very light, and 
shaped something like the architraves round a door 
or window. while above the lintel there is a series 
of alte rnate friezes and mouldings up to the shelf 
itself, which forms the finishing 
member of the topmost mould-
ing. I cannot specify it as a n 
architect wo1tld, but it· is not 
s uited for taking in a frame like 
that s hown.''- !I know precisely 
the ldnd of grate you mean. You 
can use the design just as it is 0 
~i\·en, and hide the gap caused 
br the projection of the bars of 

A 

--.o 

B 

the gmtc by strips of wood of 
the pt·oper \\iclth nailed to the 
edges of the top and sides of 
the tllment, thus boxing in the 
grate. To ensure stability in the fitments , I thiDk 
sheet metal hooks, of which a side view is given in 
the annexed diagTam, should be screwed on to the 
cross piece that holds tht'l brncket. to hook over and 
on to the topmost bar of the grate. lu tllis, A n is 
the plate to be screwed to the cross piece ; o. shown 
in section: and o is the hook.-Eo.) 

P ollsh fo r Ced ar, etc.- H. A. (Batle]J).- French 
polish is generally used as the finish for these 
woods. It may be made by dissolving shellac in 
n1cthylnted spirits-say, <I oz. of the former to each 
P.int of the latte r . Bleached s hellac should be used 
tf whlte or colourless polish is wanted. Mahogany 
and open-grained woods should have the t~n stopped by rubbing in a t!Hing of some · d. 
Wlutening a nd turpentine with a little colouriDg 
matter-such as rose-pink for the woods you name 
-to match the wood, is a very good one. To en­
rich the colour, the wood is generally oUed with 
raw linseed oil. 'l'be polis h is a pplied with a rubber 
of cotton wool enclosed in a. p1ece of soft rag, the 
fin ish being obtained by lightly using a rubber 

• 
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moistened with spirit only. P encil cedar does not 
require :my filling. This is an outline of lbe pro­
cess, which, I hope. way help you. To give d ewils 
wonld occupy more space tba.n can be de"Voted to 
any subject in these columns; but. as you n·ill have 
seen from answers to previous inquirers, a series ot 
articles on Fr~::nch polishing, etc., will appear u.s 
soon as practicable in WoRK.-D. A. 

Pollabing Dining - table T op. - W. H . B. 
<Pderborouoh).-The dead surface is produced by 
oil poli!hing. The process simplf consists of rob­
bing linseed oil. and polishing ,\;th a soft rag. T he 
oiling and polishing mtl.Bt be continued at intermls 
till the requisite shine is obtained. 'fo get the bc.:; t 
resnlts tnk~ time and friction. Oil ~Jishin" i,; 
not difficult, but it is decidedly fatiguing and 
tedious. The more the s o.rface is rubbed the better, 
and lhe process may be extended o"Ver some w eeks. 
- D. A. 

Screw for Woode n Copyin g Press.-COPYIST. 
- You ask for .. some simple m ethod for makincr 
the wooden screw ' ' for the copying press described 
in ' \ 'oru;: b"V :lir. Da\·id .Uenniug. "and lbe 
threaded block through which the scre w re"VOI>es.'' 
'l'he simplest method for you to adopt, and the 
best one too, is to buy one of any ironmonger and 
dealer in tools who keeps such tniugs. You would 
get one for 2s. or 2s. 6d. These screws and the 
blocks in which they w<Jrk are c ut by w hat is called 
a box and tap, which would be costly for you to Luy 
for the sake of cutting a singl1.: scre w. You g h ·e 
me no clue to vour place of r esidence, but if you 
live in a large town you might pick one up (;hc:~.p 
among the Odds and ends of some marine s tore 
dealer. 

Batcbing Machine. - G. P. (Birmin{lhnm i.-I 
note your reques t for instroetions for making a 
•• hatching machine," or inculxltor, as it is generally 
called. At present the pressure on my SfJUCI.: i:> 
too great to enable me to gi\·e a paper on it promptly, 
and it must form the subjec t of a paper, or e \·en 
two. for it i3 not- possible to dP.al n·ith it satisfac­
torily in "Shop. ft Perhaps this reply will brin~ 
offers to write on the subject from some reader 
who has taken the task in band for himself. 

Subjects for WoRK.-"'"· H. A. (Gorton).­
For ".lJesign in Textile J:o'abrics" you could uQt 
ha Ye & better work than the hot>k of that name. br 
~lr. T. P .. .A..sbeoburst, pubwhed at S;. lid., as one of 
the series known as Casscll's T echnical :\laouals. 
I am waiting for prornL"Cd papers on the spinning 
wheel a .od simple hand-loom, as these are wanted 
in some of our Colonies. Then possibly we 111a y 
go on to higher subjects in this direction. I can· 
n .ot make any pMrnise about oleog raphs ancl 
chromographs. If you want any s pecial informa­
tion with re-~rd to their product ion, if you will 
stat.e your dilficulty I will eodea,·our to get it 
answered. I do not think it d esirable to enter on 
t h e feeding and rearing of silkworms and the ir 
treatment, as there is no likelihood of the produc­
tion of raw~ being attempted in this country on 
& large scale. It was t r ied, if I remem ber, some 
years ago. and lhe worms were fed on the lea>ei of 
the Ailanthus . Silk mnnuiacture is dit:lere nt. but 
if I begin too manr s ubjects at once, one will stand 
in the way of the other. 

W a tch and ClockmakiDg.-P... D. (Ro.thaa r ).­
Papers on this subject ''ill be found to be com­
m~oced 1n the present number. Xo sPecific pro­
miSe ot pape~ was made in the preliminary 
prospectDS of ·woRK. It was only sought to gi"Ve 
a list of the chief trades relating to which papers 
would be given a t sometime or other. 

Sheet lie tal WorkJ.ng .- ST. :ll t:xco.-You m ll 
ha"Ve noticed that a beginning was m ade in .. :::heet 
Metal W"orking" io~o. 17 in lhc paper contrih• ttt:cl 
by Mr. Robert Alexander. Ins tructions wiU be 
gtven independen tly of these for the manufacture 
of fern eases, aquariums, etc. It is w ell to take 
care~f the numbers of " 'OkK, as the :llagaziue n·iU 

• constitut-e a T&loe.ble refereucc encrclopredia for 
w orkmen of all trade& I am not acquainted with 
any book that deals e xhaost.il'ely 'ft1th sheet m etal work. 

lii.- Q OESTI ONB SOBlliTTED TO CoRRESPO~DF.~'TS. 
.. Book Ma,chtne. J. M. F. (Dublin) asks:-

Could any of your correspondents inform me 
w here a machine could be bad whic h would make 
an ordinary book rim with a single stroke r~ 
,. Rickety Tab.le. - A. J. T. (Holborn) writes :-

Couldl oo adVISe as to cure of above1 It is a s ub­
stantial wo-leaved dining- table on castors. T he leg.J 
screw on and off. If you hapiX!n to k.oock ag-ainst it. at tea 'over goes the ahow :~-

llodel Xngtne.- W. H. ) L (Nottin(lham) writes: 
-" WW some reader ot \ VORIC sny it it is possible 
for .an a mateur to m ake. a small gauge for model 
engm e boDer a bout 1l dtaJ. and t.o register about 
30 or 4D to the sqnare inch 'I If so. kindly d escribe i t. w orking parts.., 
~t .~~~ Leather. - J . B. B. (Nottinoham ) wntes :- Wonld a correspondent inform m e how to pre~re leather to receive paint, or how to pre­

:pare pa.mt to put on leather, so that. w hen t.he bag or 
porbnaot.eau is in use it will not cru.mble offl " 

JDumtn•tiD&- -H. C. (Lincoln.l w rites: -"I 
wiah to know how to fUununat.e upon parchment. 
la there & preparation to a p ply to the surface before 
working u pon it'l I hn\·e been tl.Blng ordinary 
moist pan colours; they a re not sulllciently brilliant. 
I have also used the KOid and eii"Vcr 1n shells but 
tbeae arc not utiafactory. I shall be gratetui for help." 

• 

SHOP, TRADE NOTES, ETC. 

IV.-QCESTIO~S A."'iSWERE.D BY CORRESPO~DE)o.'TS. 
J oiners' Composition.- .!.. F . W . ( C:ppcr Toot­

ing ) Y>Tites in reply to F . B. (Guernsey) (see page 
1~~) :- "I fon>ard a well-tried recipe - ru., melt 
in a tin in the O\"Cn, or on top of a sto>e. 2 oz. 
shellac. 1 t ea-spoonful resin. a piece ot beeswax, 
size ot half a walnut. ·wbeo m elted add any .drr 
l'olour to match your wood. then J?Our out a little 
on a board and roll out in sticks like sealing wax. 
'fo uo;e gN a piece of iron or an old file. hot, not 
red hot : hold the end of one of the sticks over the 
er.tck or ht>le, apply the iron, and rub lbe stopping 
well in. Clean orf with scraper and glass paper." 

Machine for Curre n t of Alr.- c. H . (Birming.. 
ham) writes in r eply to B ELLOWS !Gloucester) (see 
page 190) :-"1 send enclosed s ketch of machine of 

p 

' I 

p 

1 

( 

I 
I 

m y own in"Venlion. hoping it m ay be of u :;c to your 
correi!pondent lJJ::I.Low;:;. 1 is a circula.r board 
whic lt forms an cud of c:ach bellows; this board 
is slllt ionarv. :! ant\ 3 form tl1e other cnds of the 
be llows: s is the re,·olYing shaft on which a crank. c. is fixed. T he crank pin works in a grool'ed 
piece of iron •. L. and as the crank.re"Voll'es this is 
lowered or r-.u;;cd. .-\ttacLed to th13 are mo a!'m <;, 
A .A . one fastened on each of the enda. 2 ancl 3. 
T bcn as one board is raised. the other is l owered. 
prortu cing n constant stream of air. The nozzle is 
di\·ided. and a , ·al>e placed in cacb ~;ide, so ns to 
pre,·ent the suction of one bag taking the air 
from the other.'' 

Cleaning Oil P aintings.-C. H. r Birmirt{Jham) 
write.; in reply to L. S . CLotccr B1·oughton) (see page 
1001 :-" I may state tllat hydroxyl (a compound of 
h ydrogen and o:tygen. which may be obtained of 
the principal chemists) will clean oil paintings, 
without injuring the colour!:'. and restore them to 
their original lres hnCEs. T he oxygen of the hy­
droxyl oxidi:res the lend s ulphide (the blackening 
material) into lend sulphate. which is white, '"hile 
alJ the original colours remain unaltered." 

Blue Prints.- A READER writes:-" After read­
ing in • Trade Xotes and Memoranda ' • An .:Uneri· 
eau writer's Xote on Blue Prints,' it occurred t.o me 
tnat it would be greatly beneficial if blue prints 
could be coloured, thereby sa"Ving tracing cloth for 
shops. a nd lessening labour, tbe tracing from 
wbich print was taken being ready at any time 
necessary to make another print. I dissoi"Ved 
some eoda in wate r, and used same to mix colour 
with, the n applied to print. The soda in the mix­
ture ha d the des ired effect on print-i.e., changing 
colour of print, and leaYing colour on same as 
bri ~~;ht as whe n applied to drawing paper. I tbeo fol­
lowed our "Cousi.n 's" directions regarding red ink. 
whic h I used for centre lines, nod a similar method 
for blue ink, whic h I used Cor dimension lines. I 
was pleased to see they came out ¥ery clearly, and 
answered the purpose w eU. I afterwards used 
some soda water for figuring in the dimensions, 
but finding the solution blurred, I added a little 
gum, which O\'ercame the evil. and good, ftrm 
fl~rea, and clearly white.. were obtained. r dare­
say this would be useful to some readers of ·woax, 
as I presume the aforesaid arc to be fou.nd in all 
branches oC industry, and I should be greatly 
obUged if you would enter this in your column.." 

Organ Bulldera' Tool&- ' V. J. C. <Clapt O'II. 
ParkJ writes in reply to \\' . P . (Grantham) (see 
page 100):-.. Noticing your correspondent's inqnlry re organ buildeN' tools, I would SU!D[est tba~ he 
make inquiries of (or , if a resident. in London, call 
personally at) Messrs. Thos. Syer &; Co., 7:,, Chiswell 
Street, as I ha,·e often obtained through the m lblogs 
whJc h I could not get anywhere else, and feel sure, 
~m my own experience. that. it they ha\"e not got 
m stock what our CeUow-worker wants, they will 
get them for him, and think it no trouble." 

[W ork-A.nguat 3, 1889. 

Trade Notes and Memoranda. 

THE Chelsea. Public Library Commissioners have 
awarded t heir premiums for the plans sent in for 
the new buildinl' to be erected in :Mnnresa Road. 
King's Road, S. W. The premium holders a~-{1.) 
~lr. J. :lL Brydon. F.R.LB.~ (2) llr. E. W • .Mount.­
ford, A.R.LB . .A.; (3) !Ir. v . Pembertoo leach, 
A.R. l: B.A,. T he proposed South-Western Poly­
te~hn.tc will probably be e rected on a site adjoining thiS library. 

THE California Electric Light Company ot San 
Francisco, has erected at the Chollar l\llne the 
la~e;;t ~lectric power plant 1n the world. It com­
pnses su: 120-horse power Brush dynamos, each 
dri\·eo by a P eltoo water wheel with water under a head, of 1,630 ft. The water is conveyed through 
t~,·o p1pes of 8 il!. a~d 1.0 in. ~ diameter respec. 
ti"Vely. The stauoo lS sttuated m the shaft of lhe 
mine. and lhe exhaust water is carried off by a 
tunnel to the Caron Rh·er. The current is led to 
the mill, ·where it dri'l'es six Brush motDrs of 125-
horse power each. 

I MP ORTANT PRIZE COMPETITION. 

• 
THE Editor of WoRK has the pleasure to o1fer 
his re:~.ders Prizes to the value of 

THREE GUIXEAS, 
to be di!'tributed for Competition for Designs for 
a small Bookca...coc, to contain the Vo1umes of 

CASSELL'S KATIOXAL LIBRARY, 
FrxsT Pruzz .. . One Guinea and a Half 
SEcoxo PRIZE .. . One Guinea. 
TJ:URD PmzE .. . Half a Guinea. 

Full particular.s of thJJ Scheme will~ f oud 
i11 WOllK ll'o. 1 i, page 254: 

WORK 
i• putli>htd at lA Btll~ E•mrou~. Luduo1~ Bill, ~ .t 
~ ~·t/,cl.' rn-ry ll'tdll!lduy mnn lfnr;. aud l!h ould ~ oUai>I.Gbla-,. 
u:lot:rt tlc rc.ugl.otd til e L't.ittd Kt~o~d.m• ~· Frid.uv a.1 the ""ea. 

TERl!S OF St:BSCRlPTIO:S. 
! montbt, tree by pon .. .. la. l!d. 
6 tt.huths. " ... ... • • .sa.. 3d. 
1~ montba. " .. .. .. 68. 64. 

• 

P >J!t:t l Or<! ere or Poft omc& Orders ~yahle at the Gene.ral Poat Olllce, Loud on, to CA.S.;&LL and COllPUT, L lmiloed. 

TEBK S FOR TB& ls i'ERTlO:<' Or A DVlaTUEKDTII D UCB 
W lli:E LT l SSC&. 

£ a. d. Ono:- P"gc - • • - l! 0 
H :.:t P:...:~ • • GN 
~u:.rter·f'~l!'e • - • • • - • S lZ Eh:htb or a l'agt' - - • • • - I li tlut-·:5•xt• eotb of a Paae. • - • • • 1 0 ln CclwuQ, per inch - • • • • 010 

Prominmt Po•!i~•1 or a N rit• of itumiolw, 
by~ tiTrtll .. j eti&Dil. 

0 
0 

' ' 0 
0 

Frr.a ll rre)XIid Ad ,·en isemeots, sucli u Slttt.,tloo.a W1Ult~ 
F.x cb:tnc•·, t·tc .. Tw~n t.r Word• o r lcrs, One <Ulilling, and 0114 
l '.:J.u:r ~o.t:r Word cxtrn it o.-er TwenQ'. 

•• • Adnrti!ements sbnuld rt'&Cb the Omce f ouneaa d3r• io !ldnoce of t he date ot luae. 

S ALE. 
Cycllst&- Use "Graphine" on l'ourduins; no grease. 

will oot bold dust; S sumps, free.-WotJP and Sow. 
F alcon Pencil Works, Bauerse:a. S. W. · (1 a 

Bats Made F -asy, Bnoes made perfect. Fits aD 
sizes, hat:> or braces. 6 stamps.-T. RAWSOI(, Heatoll 
Lane, Stock port. (2 a 

Your Name , SirT- A complete Font of Rubber 
T ype, consisung of two alpb:tbets, with box, ink, pad. and 
holder, post free. IS. 6d. ; extra alpha~, 6d. per set.­
£ . c. PU:STIUDGE, Manufacturer, Cumberl.:t.od s~ 
Bristol (6 a 

The "Era" Pocke t Printer, Regd., prinu aoy­
tittng; supersedes stencils; post free, •s. 6d.-F. &woJTCH, s. \\'aldo R oad, Krasal GreeD, London. (9 a 

Fibrous Plaster Centre Flowers. e tc.-Enrich· 
me.nt:> for loterr•al and External Decontion. Beg quality; 
lo•· pri.ces, Estimues free; h~ts two stamps.-T. DAVIES, 
31, Salisbury Street, Live.rpool. (ro a 

Lesaou 1D Woocl Carving and Joblery, by 
a p.rofessiooal workman, when: amateurs couJd Study all 
classes of work.-Apply W. G. PooJ.IOU, 25, Queen 
Street, Liverpool. - [u a 

AnUble Colours, for St2ining Wood, Varnish, 
Ebonising Wood, Ink, H ousehold Dyeing. n. per o~, 
pooted.-AsHTOS, _14, Market Place, Maoche:ster. (12 a 

PatterD&-roo F n:rwor:C, 100 Repnuw<, 200 T~ 
300 S tencils, rs. e:tch parcel. Catalogue, 700 EograVlDP, 
Jd.-CoLuss, Summerlay's Place. Barb. (x S 

Stencil .. roo, large, working siz,e, ready for cattiDgt SS.. 
(~e. Samples free. 12 cut Stencils, 25.-CoLLlMS,-::twD· 
merby's Place, Bath. i z S 

Naturalist&' and :J:atomolo«<JJte' ~t-. 
Anific:UI ey~ &c. lll!lStr.ated Catalogue .L • H ow to 
Rear up•doptera. ' ' IUusaaud, 4d. - We:sus. D AVIS, 
Twdennis:.s, D.utford. l3 ~ 

' 

• 
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• A DVERTISE.AfE1VTS. 

RQ: MELHUISH & SONS, ' FE ITER LANE, LONDON, E.C. 
Prb:e Meda l ~or excellence of" 

~&' F or Infants and Invalids. 
Tllm~~l( ~01' }' AlU"XJ.CEOl'S. ni <"h in F'lcsh, ~crre, Drain, 
~~ autl Uonc .Formers. 
,~;¥!:: 1 T i, a fact that farin~ccou~ fOO<Is cannot be d:J!cSted Ly I nfant~. 1'h!s is 

- tbc only food m "hrch the st.rrch has bo:en wholly changed onto 

For all Workers In Me,als, also Joiners, 
Wood Carvers, etc. 

soluble substan ces, \\hich can at once be convcrt~d in the body into living 
blood. Thi· remarkable re.ult i,; auaincrl outsid.: the body, hy imit:llin~: cxa~otly, in 
the l'r•tCC:'- of m:mufacturc, the n:uural condition< of healthy and perfect diS:t:•tion . 

.l'.IELLIN'S FOOD has bo:c:n examincu phy-iulcot:ically by the hi~:h est Medical 
Authuritic~, and t•·•tccl chemicall}· by the mo<t di.tingui.-.hcd Anal}·•t', and has nlw3\'~ 
been cla-seJ uy tht:nl A 1. It has gained many aw;,rds of the highc:.t merit at Put,Jic 
E .,hil.itions. WE HOLD THE MOST COMPLETE STOCK IN THIS COUNTRY. 

PRIZE MEDAL, City Guilds Technical Schools, 
Health Exhibition, South Kensington, 1884, 

for Excellence of Machines and Too ls. 

!'\,l Food in the market can •how such a vast collection of f.,,,~.fid.: tc<l imnninls, nnd 
many <>f the~e :'Illude in an emotional ye t sincere manner to th" fact that "MELLlN'S 
l" OOD bas sa.ved B aby from Deatb." 

USED IN ALL CHILDREN'S HOSPITALS. 
F,-,>sfec lu•·, l '.llujldd fmd Samjl.:,posi/>U m• ajijilicalionlo lit<' J 11 t•ontor 

a ntl ,lJ a nu {11c t rtl'tJ r, 
Our Saws, m:ule frorn Extr:t Cast 

St.:d. specially fer the purpose, tcm· 
pered and ground by machinery, 
acccuratelr tllpered from tooth to 
back, and from heel to point, \\ill 
work easy, with least possible" sett.'' 

G. M ELLI N, M:u·lborough Wot'ks, Staff01•d St., Peck ham, London, S.E. 

GRATEFUL-COMFORTING. 
OUR FA?.IOUS 

HAND-SAWS, ' 
.·h lLLU~TR.t.TIO.Y, 

16 in. 20 in. 24 in. 26 in. 
J/6 .. , . 4.'9 ;,!-

DlUSS BACK TEXO"X do. BOILING WATER OR MILK. 
10 in. 12 in. 8 in. 

319 ,., _ 4/6 

A 11 Carriag-e F ru. 

14 in. 
513 

40th Thousand. 1\'0'iv 1't'a<(J', ls. ; f ost jra, l s. 3d. 

Out· '.l' ools ('aunot be 
excelled. 

See Quality, also Price. 

Cas se If's Shilling Cookery. 
THE L.UWEST A~n DES1' DOOK ON 'l 'HE SUBJECT 

J:YEJt l)lWDUt.En. RD. MELHUISH & SONS, 
85-~7. FET TER LANE, 

LONDON. 

364 PAGES, LIMP C LOTH. 

ESTABLISII J.::O 1851. 

BIR~BEC~ BAN'~, 
Southnmptoo BwldlnlfP, Chancery Lnne, London. 

THREE per CE~T. INTEREST allowed on DE­
P OS ITS, rtpayable on demantl. 

TWO per CENT. I NTEREST on CURRE~T 
ACCOUNTS calcularcd oo the minimum monthly b:..lances, 
when not drawn below £roo. 

STOCKS, SHARES, and ANNU ITIES Purchased 
and Sold. 

HOW TO PURCHASE A H OUSE FOR TWO 
GUI:"'EAS I'ER MO:"' rli or A I'LVT OF I.A '-'I> FOR 
FIVE SlliLI.l:"'GS PeR MO:-;TII, with i:umc•li~te pos· 

session. Apph at the Office or the UtkKBECK FKEI!HOLD LA:om 
SocrETY, u aLo• e. 

The BIR KUllCK AL:.I ANACK, with lull p~rticular<, PD>I free 
on app!Jauon. FRANC IS RA \'E:-;SCROFT, Manager. 

LENSES, SHUTTERS, TRIPODS, &c. 

HUMPHRIES' CAMERAS, 1889. 
THE DRA YTON .-Most compact. 

E very mo,·ement best workman~hi{l. Highly 
fini>hed ; low price. ll lu•tr:-rted Ltst~ free. ­
W. H . H UM PIHU ES, Photo:;:rap~. ic Apparatus 
l\1:'\nufacturer, n 6, H ighbury 1-1 ill, London, N, 
Factory, 70, Elfort Road, JJraytou Park, N . 

Cassell's Technical Manuals. 
Illustrated throughout with Drawin~:• and Working 

Di~sr:uns, bouml iu cloth. 
.4PPLlEJ> Ill Et; /IA NIUS. l.ly Sir R. S. BALL, 

LL.D., F.R.S. Cloth, 2s. 
RitiVK/, A l ' .EJt,.;, JJ/tA Wfl\' G l •'Oll. 3s. 
hUif, DIN<I f :ON8'1'/lU t 'TION'. 2s. 
CAHI;V J; 'r J'lf A K J::W'i, ]JltA WI NO 'F()Jt. 3'· 
C~PE.V1'J::W~ AN1J J ULNJ::R81 J )ICA.. ll'l.SG 

FO it, JS. 6d. 
GOTHIC ln'ONEJVORK. 3s. 
H..4NIJRALT. 1 Ntl ANJJ /:iT, IIRC..4.'iTNO. 3s.6d. 
LTNEAlt DRAH'I.\ '<J .. t NlJ l!JU CTI <Jd.L 

OEObrETitY, 2s. 
LlNEA i t JJ/tA H'l NO AND l~RO.IECTJON. 

The Two Vols in One. 3'· 6d. 
114VIl1Nil~TI:i AN IJ E~'V O LNEEitS, DR..LW­

J ,VO FOil . "-'· 6d. 
METAL- P L.A.1'J:: WORJC E R S, D1t4WINO 

YOU. 35 
MOIJE/, l.JftA WINO. J.• 
UitTIIOrJH.A f'll ft)Af, .. tND ISOJJETJliCJ..L 

I ' Jt(),J l 'l(JTJ ON. 2s. 
~ ftA t T I CA /, P EltH I ' Rf"l'l YE. 35· 
IJT(JNEM,4ffON.'f1 I JflAWJI.-u .PO/t. Cloth ~• 
IJJ','JTEMATJ () lJ/tA WJ.I\(} &: HilA TH NU.' ->2~, 
CASS&LL & Co•lrAt.V1 LIM I r~u. L utiJJa f~ 1/ill, L oudou. 

CASSELL & CO)t P.\~ \' L1~11 mu, Lwfgal.t Jlill, London ; attd 11/1 Booksellers. 

Cure. 

"''""' LUMBAGO 
Mr. J. D. CAR:> I!, Slat inn M~stcr t.. ll. •"< S. C. R,·., 

Clapham J unction 51~tion, S \\'., 1\rrtes:- "/ ir.i<c 
dert"-''td ptal bt.11tfit /r()nt ':L'(,rrtnJ: )Dill" /;;(, :ru. 
pat/t~e Btfl. TJu LumbcrJ.•D aud ;-.Juts ,, Ill)' /t.u~ 
lr= e ~th c.astd." __...._........__... 
Gu.aranteed to rener-ate a milu continuous CUrTent ol 
Elec:triciry. which speedily cure' "" Dt>ord~n of the 
Nerves.. St\liiiOJ.Ch. Lh<r :tnd h:trlne)'S. 11h-.u~nll, o( 

T estimonials.. t•:uuphlt> t A: Ath'l <:t• ft•toc on 
application to :u •·· t:. IC. 11 a rn ('ll-. Comu.:. 
mr li~<trr<ta>r,the :U t•d lcal U n t l e t')' t 'o, Ll d. 

On l:t· A•hlr•·~"· LON DON, W. 

52 OXFORD ST ,,.,. .. ,. d 
J I Rnth~JJnt, 't.t,· •. ) 

t.:all to•duy,trpossl ble. or wt•l t to ne ••n•·•· 

THE 

World's Workers. 
A Series of N ew and Original Volumes uy Popular Authors. 

With Portraits printed on a tint as Fronti•picc;:, doth, 
1.~. each; or pO>l free, 111. f!d • 

T he Earl of Shaftesbury. 
S a rah Robinson, A gnes W eston, and Mrs. 

M eredith. 
Thomas A . Edison and S amuel F . B. Morse. 
Mrs. Somerville and M ary Carpenter. 
General Gor don. 
Charles D ickens. 
Sir Titus S alt and G eorge M oor e. 
Florence N ightingale. Catherine M arsh, 

F . R. Havergal. Mrs R anyard (" L.N.R."). 
Dr. Guthrie, Father Mathe w , E lihu Burritt, 

Joseph Livesey. 
Sir HenrY H a.vel ock and Colin Campbell 

(Lord Clyde}. 
A braham Lincoln. 
D avid Livingstone. 
George Mtiller and A ndrew Reed. 
R ichard Cobden . 
~enjamin Franklin. 
H andel. 
'l'urner, the Artist. 
G eor ge and R o b ert S tephensoo. 

C..:ASSEI..L & co~II'A l" V, Lr ~II TI!U, -'·""J.'frlt 1/ill, Lolldon. 

TO INVENTORS. 
Ir l ,,u h.n-" nn idea f·tr an i"' cml"n 1-' AT E NT it for a triOin.: cost. 

l~nructJl.lh ami Jl;uuphh,:t (rce. 
RAYNOR & CASSE L L, Pate nt A gents. 

>i· CIIA:'\CLR\' LA!'E, L0:-:00:'\, E.C. 

A PURE AND PERFECT ARTICLE FOR 

\teeth, 6.ums:s, Zs :£3rearh. 

TOOTH-POLISH. 
" PURl LINE" will Purify and Beautif>· the Teeth wi tb 

a Pear-ly \\' hitenes;; Poli,h the E namd ; Prevent Tartar; 
D<:-troy all li,·in~ Germ~; and keep th.: mouth in a 
ddi.:iou< conditi..-.n of Comfort, Hc~hh, Purit}', and 
Fr.tgrance. :\ on·gritty nnd Ab,olutely Pure and H arm­
le,:,s to use. 

Priu One Slzillin.s, ;,. Htwdsome Et~twu:l Bo.r. 
0/ all Chemists, P,·,:Jiuu~rs, &c. Post /rtt 6y 

l'ropri••lor: A. Wll, 0\, -~~~. Clapham l:o:ul. l.ondon. S.W. 

MANUALS OF 

TECHNOLOGY. 
Edited by Prof. AYRTON, F. R.S., and RIC HARD 

WORt\1 ELL, D .Sc., M.A. 
1Vitlt Num~nJus Illu.stl'll ti ons awl Diay rams. 

THE DYEING OF TEXTILE FABRICS. By J. J. 
1-lv)DIF.L, F.C.S. Tltird l::diti<111. s s. 

STEEL AND IRON. By \VILLI AM H E.NR\' GREI':N­

\\'OOD1 F.C.S., 1\1. 1. 1\I.E., &c. Tlurd Edili<1n. 
~s. 

SPINNING WOOU.EN AND W ORSTED. By W. S. 
BRIGHT l\ ICLAREN, M. P. s.:.·.mJ E dition. 
jS. 6d. 

CUTTING T OOLS. By P rof. R. H. S~ITII. S.·cond 
Erfrtio11. ::;s. 6d . 

PRACTICAL MECHANICS. By } . P ERRY, M.E. 
Tltird Editi<•ll. ::;s. 6d. 

DESIGN IN TEXTILE FABRICS. By T. R . 
A SllENlll:RST. 1/urd FdiltoJII. 4S. 6d. 

W ATCH AND CLOGK MAKING. 13y U. Gt.ASGOW. 
..jS. 6d. • 

CAS,£LL & Co~II'AN\', Lla~ITED, Lutlg'ni~ 1/ill, Lo11don . 
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A DVERTIS E J1IE .. XTS. (Work- August 3, 1S8!). 

J. H. SICINNER & CO., EAST DEitEliA~i, NORFOLI( 
Importers of Photographic Anparatus and Fretwork Materials. Manufacturers and 

'THE TAM 

J. 11. S ... t... CO. have now._, l3 rce Factory"' ith :lcconunod.ation for up. ward3 o( tw ,, o rlHl\:fl, whi"h as u~d c\du!tnel)' (Qt tltc Ut;J.11Uiac turc u( l'hmo~r;,pll'c App.1r.1tus of C\Cry tlescuvuo n, ln.mt thechc.IJ)t::=at to thc 
111·-'~t e~ll4.!11~1\ c. • • 1 he pr11cc» is shn1,1iclty it'clf. l'ulll ustrucu ons suppilcc.l " ath C3ch set. 

3'6 The Eclip se Camera Set. 3)6 
Cump1ctc, Ct\U,l!!r tinLt ,..,( 3 P~•l•,lh .. 'd :'\Jaho~-any S lhltm.:. UciiO\\S, ~J ·plate <.:a111cn to 1•lu ,,, •r.tph fuH-~1/. t: c..lrte-d~.··\'"HCS, \\lth l·ucu:. .. uH.: !'lUL.l.'ll, 1 ,,,rk S luh:, Hr.'l~'~" ountu•l L '-liiS, Bra~s Flttll•~ ... l>cvl*lc•pm)!' ami F'IXII\1: !)o)uuou.:"J. 1\uk..:t ul l>t) Pl.U\:S, .. md ,full l u, tructio u..,, c~aub1111i: any ;uu,l· h~ur to t tk\! n ~0\.kl tlhutO',:raph.. 1 fiCC 3s. bd. , ur :.ccurcly • a.c l..ttl lty Parcel Pt~t. 4s. 

716 complete Ph otographic Outfit. 7i6 
Con1pn;na~; ECLI I':>E CA~I ERA SET. as above: also PHOTO· ( ~ l' A 1-' lll c..: r k l ~ T I~ G .\ 1"1; ·'N.,\ ·r us. COit~lStin~ Of ll:~rdn o()(l l'nn~ius: Fr.uue, \\lth Ura'~ ~pran~ Jl.a"- k• St·ll')ltl,'cd Alhu1uc;•~cd 1',\Jlol:t, lo• l\1 1'omw" 5ohuiun. FI)I.U\~ ~uluu n. Cl.,')-,. J.:.oJs, C.Hds l ... r ~Ioua.unJ.:. nnh cumpl~tu lu~·ructh.ifh, Also ll.lrd" ood Folding Tnpod St:tnd ~ud J ·\1 '- u~· ""\:Cloth. l'ric" 7¥. tld. Socu rcly packed, post fr"c, Ss. Bd 11 1'-'-~ ' " I 
1u p•nt.lblc \~ ""-xi C:t'Jc, "ith lunged hd Jnd leather ~trap, ob 11\ IIIU.'!Itratauu, 
~d. cMra 

~~~~ E•ery Set ;, corclulh· eun~inec.l b.;f~rc beang sent out, a111.l ·7 ~uar.mh.:<.'\1 w ~~~ 1n \\Otkmg- o rder. 

0 ' 

N. B.- If Apparat us does no t give satis fact ion, and is returned u n injured within t hree d .. ys o f 
r eceipt, w e guaran tee t o refund purchase m oney. 

Uctter Set-.. tOS. 6J .. ~r4t .. 4.,., roo~ .• and ''P"3rd~. COIHI'Ictc C.:l t 110t.!"'IC or l'hulC'~ r.tpldc App.H.Il U~. f'\IIC <talllp. J . H. S KINN ER &; CO. , EAST D.EREHAM, NORFOLK. 
\I hn lc!>alc A~rer.t for London- ). MOT II ERSI141-. 

6 .1. J lnllowa)' Rw ct. N. , nnd E, South.llllfJtu •' 1{,) \\ , ~' lh;r..: 
S~•mJ.t1...:' n1ay lJe sc:en. 

SHANTER HONES 
A re Praised by all Cl :1sses. 

T t'Y o no or t heall 1o.mous Ron ca. No cJommy oil require., m sho.rpeu· ln ( ; use ·wa ter . l'rtc~. unc • ..,cd • . f· •r 
'A nl\'es, kuors, l'l3nc J rou t;, A \ cc.;., &c • 
from 9d. to l s . Go. c:tch. Jum.:.at c., . ... .,. 
l s . Bd., l s . 9 d . . 2 s .• and 2s. Sd. l a '""t 

1.' imber l"u rcl.~, Sttt l'i ll (f « lttt Y lr.,, i 11 y .lril/.~ ct~ r:er ino 
7 'wu . 1 crc;IJ u ear J(tt •l lt'tt1J Sl ttliou. 

J. 11 S . .\: CO. l:c~p re.:ul:.rlr In stock 3bout 120,0 0 0 FEET OF FRETW O OD, o.)llll .. nJ )·pi). «nccr,. 
~c , h•''l'l~ ,, ~ "''>" l •ut:c quauUI)' ot l..o~!!t. t'l;mL:.;;.. autl u,·-..nl ... , (. ,,n int: :wtl TuriiiUJ.! \ \'o..xl, &c .. ;md 200,000 FULL·S IZE DESIGNS f o r F r etwork, W ood. C a r vi ., g , & c ., OC~iclcs :m umnt:n'ic: Stod. oi J incr~· 1 ool l:he5t.ts, J•u:twork Outfit~. Urilb, ~olW Fr.lrHb, Hand and T readle M:u:::luncs, Soaw Bl3de!:, &.c. &c. 

S p eciali ties for 1888 & 1889.-UoQks of New 
Dt.:~l~us. F J\.l:.'t' \\ ORK Ko. 1, conta•nin).:' ~~ Lnr!lo!cShccts, pn .. c ut. K\l. ~. c:omaining 20 Sheet~ of large r and more 
d.&l -ur.~tc l'ath;rus. ~. 6d. Dook of \Vo..;,d C:aniuc: lles.i.:n<. COIU:t ning q l'altcll\S, pncc 1$, : t he'~ nrc all New rnucrn~. 
11 t~t :-nhJ an any otJH:r lo rtH, nnd wouhl, if ~olll M!Jl3ratcly, C••.,l three or fuur tlntes the runount ch:\r~cd. Fret worker\ I hm.llH>Ok: nnd \\'ork~ht•p <:uit..lc, price JS. New l>Qign~ All l'attcrus grc~UI)• ruluccll m price. 

C omplete F retwo rk Out ftt! com1lrbin~ n ·inch ~tcd l•r.unc, 4)j ~.l\\5, J\ ,d, J· flc , 4 IJc, ..:n5 -"hh Mtffidcau pl.•lh.tl \ \'ood, ~r~ti'J), ou!d tS. ll;uulbouk on F retwork. 
flrt\.C ;-, ~1.. Cdtrl.lt:'C van.l. a:: feet J\')SOrtctl !'loaned F ret· 
" oor.l , 3>· 6d. 

07' s i)Cciat rrctwork D esign, in commcmor:u ion o( 1 h .: r ft.: ::.JcSty":. Jubilee, sfzc , 36 an .• Uy 26 in., pnce ~!~.. 6d. 
C>t3lo,:ue of M.achincs, Oesign<, Wood, T ool<, &·c .. "hh COC"\cr.tl llundrcfl lllustr.,tions, and full l 11~tructions (~,o~r 

Frct·t.utllla~. Puh,l1in;.:-, nnd V:\rni.')hiuJ,!, price .all., post frcu. l.; ... x l Fn.:t !'-t .w,, rr;: 6d. pl· r ~ross ; hc't chtto. ~'· J•t!r ~rt.'') ... 

EcUpse Des11:11. Ne. l02. 

W on Bro.oket. 
P rice 6d. 

b)' I>OSt 3d. c""'· anrl 4 }d. (, ,, Jomcr...' 
and hc3V)' ll onc~ 3t )a .• Go., 1111<·''''"· To />c lzud n f tht /T'I)Itll/('lt , "'rrs', .\tr.frn:tn, 
J\'UI"S/I:VI/1(11, l'Jrc. 1/ tJU~Y f'IIUII(t/ bt O/J• 
l tlt'llttf tlur~. -:t r i.#e rl.-••rrt I D 

JOHN C. MONTGOMERIE, 
H one W orks , Dolmore, Ayr shire. 

l33 
L ondon Warehouse: 2 4 , KING E DWARD ST., NEWGATE ST 

l.V.I:ILN'ES, FRETWORK & CARVING. ,lC.H o'UFA CT URER OJ:o' Ifighcst rlward-Gold llft'lial for 7'uols and Pal/ems. H I GH-CLASS L ATHE S 
FOR 

SCREW-CUTTING & ORNAMENTAL TURNING, 
MACHINES, DESIGNS, TOOLS, WOOD, MIRRORS, HINGES 

and FITTINGS, VARNISH, &c. 
F re t •So1W Outfit on cnul, wHh lnnruct!OUS, ~s. 6tl .. free. 

TREADLE MILLING MACHINES, HAND 
PLANING MACIDNES, &c. 

Set of., Lc>t Can•m~o: TO'lls, w1th box"oc;tl h3ndlcs, rc3a.ly fo r use. price~ .. free. 
I( you wAnt s.rood J)e-oit:ns, nnd arc compc:tb1g fur e xhibition. try ours, for which we receh e: tc::.tmtom.ll~ ,l3,,ly. 

ln!!leby Works , Brown Royd. Bradfo rd. ~ See our co111plc to Catalo(:Ue, ~ pog cs, qu3rto, cont3inin~ the best v~ricty of desiiJRS puuhshcc.l , fr~c fo r 6 M.1 n1ps. [n ACCU RACY AND LIG HT RUN:"'l ~G G UARANTEED. ESTABLISHED 1858. · HARGER BROS., SETTLE. 

24 PAGES, "YVeekly, ld. ; or zn 1\IIoNTII LY PARTs , 6d. 

Gasse 's Saturr a Joarrna • 
ILLUSTRATED. 

" Con sidering quality a.nd quanti ty, th e best and cheapest pennyworth of popular literature ever p rod uced ."­THE T IMES. 

"I CAS SELL'S SA'I'U R DAY JOURN AI .,'" says the Secr etary of the Society for P r omoting Christian K now­ledge, "is mentioned to me as rapidly becom ing A POWER IN THE LAND." 
CASSELL & COi\I PAi\Y, LDIITEl>, Ludgat.: /Ii/1, L ondon. 

COLOUl lS-EXQ UISI TE. SURF A CE- L II(E PORCELAI~!r. Testimo n ials f rom the Queen o f Swed e n , t h e M archio ness o f Salisbury, &c. 

FOR !LL SURF !DES OF WIDKER, WOOD, MET!L, GLASS, E!RTHENW !RE, DHIN!, &o. 
"Simply P erfection." -Tiu Qmm. 

M a d e in over l OO Colours. Sold in T ins, 4~ d. 1 l s. 3d., and 2s . 6d. F or B aths (to r esist Hot W a t er), l s . 6d. a n d 3s. Post free, 7d., l s. 6d.1 3s.; l s . 9d . and 3s. 6d . 
READ Y F OR USE. A Cl/ l L D C.-I N APPL Y I T. 

SOLD EVER"YVV"~ERE. 
ASPINALL'S ENAMEL WORKS, ·Telegrams-EDWARD ASPINALL, LONDON. 

LONDON S.E. ' COLOUR CARDS FREE. ----
. P HI:.T &D AND P U ULI SIIIW BY C ASSELL & COM PANY, Ll~ITIW, LA DELL E !:5.\U \.AG I!:, L O:-iDO N, l!:.C. 
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