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in. n,ll round less than the exact size of the 
glass. The opening in this bracket is 7i in. 
by in., to accommodate a plate 8 in. by 
5 in., n,nd it may ha"e at in. bevel. A section 
of the rebate necessary for the glass is given 
in Fig. 3, where a blind bn,ck is shown 
sprigged in behind the blocking, keeping the 
<"lass in position. Care must be taken that 
the mitres of the glass bevel fit the corners 
of the opening as nearly as they can. 
Strictly speaking, they should fit accurately, 
but practically it is difficult sometimes to 
get them right ; in that case, they must be 
"humoured" to make the best of tlrem. If 
plain glass be used, it is a much more simple 
matter to put it in, but a full i in. all 
1·ound must be allowed for "cover." 

Securing Plwtos.- The method of fixing 
the photos in their places so that they 
may be readily and easily changed is 
.an important one. In the bracket under 
consideration, three openings might be 
cut, 3! in. by 2 in., with a rebate behind 
-each to allow the carte-de-visite to be 
placed in it. A thin sheet of clear glass 
in front would, of course, be requisite to 
protect the face of the photo, and a thin slii) 
-of wood, about 1 in. wide and k in. thick, 
might be fitte.d tightly into the rebate 
behind the photo. This would keep the 
-carte always m position, and it would not be 
a difficult matter to remove and change it. 
But another and a better way is that indi
·Cated in Fig. 1, where the three cartes are 
shown placed in a mount of some sort, which 
mount is then placed behind a sheet of glass 
inserted in the large opening, 10 in. by 5 in., 
prepared for it. The mount is made the 
same size as the rebate for the glass, into 
which it therefore fits closely1 and behind it 
is pla{!ed a back, t in. th1ck, with two 
·movable cross-bars working on a centre 

l•ivot. These bars are made to project 
)eyond the edge of the back, so that when 

the back is placed in the rebate behind the 
mount containing the photos, these cross
bars enter a little groove made for them in 
the frame. To fa:cilitate the entrance, the 
bars are thinner at their extremities, a.s 

in Fig. 4, which is a section, full-size, 
·Of this part of the work. The black portion 
()f this figure represents thee-lass; the white 
})Ortion behind, the mount; the hatched 
}>ortion behind that, the back ; and the bar 
is shown outermost of all. I n Fig. 5 is 
,given a sketch of the back, showing the two 
cross-bars in the position they must assume 
to get it out and into its place. This is 
·exactly the arrangement of movable back 
which is found in the common drawing-slate 
known to us all as children. 

1J1otmts.-The "mount" containinO' the 
photos must here get a few to 

1tself. It be of cardboard, wood, silk, or 
-other mater1al. A cn,rdboard mount is, per
haps, most easily made : a sheet of cardboard 
is made the exact size of the rebate, and has 

openings cleanly cut in it to show the 
three cn.rtes. This card may then be made 
like the leaf of a photographic album by 
means of other cardboard strips, covered 
with a sheet of stout paper all behind, which 
vaper is cut to admit the carte being pushed 
up into its position-just as in an album. 
Or a simpler fashion is to glue a strip of 
·cardboard of' about the same thickness M the 
photo is round the exact position the photo 
1s to assnme, in order to keep it in its place. 
"The back then put on behind it will keep it 
firm and fast. This mount may be made of 
wood-oak, mahogany, walnut,'beech, chest
nut, or any other wood-and left its natural 

as when protected by the glass there 
1s no danger of 1ts becoming soiled. Little 

.. 

slips of thin wood' must be fastened on 
behind this mount, as in the cardboard 
mount, to keep the cartes in position. 
Another way of fini:;hing the mount is to 
cover it-·either the cardboard or the wood 
one-with silk or plush of a delicate shade. 
A nice pale azure-blue or a pretty salmon 
colour would contrast nicely with the 
photographs, and with a white or a cream
coloured enamel on the wood work. This 
must be left, however, to individual taste, as 
what would 'please one might not please 
another. Two little brass plates are shown 
on the top edge of J!'ig. 1 · these are to fasten 
the shelf to the wall, and are screwed on at 
the back of the back board. 

Candle Sconces.-The article sketched 
in Fig. 2 is of a different kind; it _has 
no shelf, but has a pair of candle sconces 
attached. These may be had at various 
prices, from about 3s. per pair upwards, 
and they form a very great attraction both 
by day-light and by candle-light. The 
mirror between them catches and reflects 
their light, and the photos above could not 
be in a better position for being SE\en to 
advantage. This figure is also drawn one
eighth full size, aud is made out of one 
piece of wood. A suggestion might be made 
as to placing a cabinet photograph where the 
mirror is, making the opening to suit ; but 
unless specially desired to be so made, the 
mirror ought to have the preference. 

Another arrangement is given in :Fig. 6, 
where a cabinet photograph is placed on 
each side of a mirror, and a shelf is attached. 
This might be made with the back board, 
f in. thick, all in one piece, but it would be 
better to form it with top and bottom rails 
half-checked into the side rails, and the 
centre divisions half-checked into top and 
bottom rails, and placed into them from 
behind. Before half checking them, the re
bates round all the openings should be run. 
The shelf, 19 in. long by 5 in. broad, in. 
thick, is sup_ported on two brackets, also 
t in. thick. The glass and photos are placed 
m position, as already described in connec
tion with the first of these articles (l!'ig. 1). 
This also is drawn one-eighth full size. 

A shelf with accommodation for five carte
de-visites is shown in Fig. 7, to the same 
scale as before. This is, however, shown 
of different construction; two posts, 1 in. 
square, with turned knobs at their lower 
ends, have a rail at top and bottom mortised 
into them, and underneath the bottom rail 
is placed a shaped piece of wood t in. thick. 
Th.e posts and rails are rebated to receive 
mount, glass, and back board as before. 
Above is placed a shelf 4} in. wide, which is 
supported with two brac.l!.:ets placed on the 
face of the posts. Both these and the shelf 
are! in. thick, as well as the back ledge put 
on above all. The wall-plates should, for 
sake of strength, be placed, in this instance, 
on the posts underneath the shelf. 

A more elaborate shelf is given in Fig. 8. 
It is framed together in the same manner as 
that last described, and is dra\Yn to the 
same scale. Two cabinet photos are shown 
above the glass, which is dome shaped on 
top. The shelf, ! in. thick, is 4 in. wide at 
each end, curving out to 6 in. wide in the 
cent.r&. A row of turned spindles under the 
shelf adds considerably to the general effect. 
A full-sized· section of the post, showing it 
beaded and checked, or rebated, for the glass, 
etc., is given in Fig. 9. 

Aaotlher simple Httle shelf, formed in the 
same manner as those just mentioned, is 
sketched in Fig.10, while in the next figure 
is shown a. larger one. This has a double shelf 
ab0ve the two cabinet photos shown, and is 

I 

with a balustrade. The two 
posts enclosing the portraits are carried up 
to the topmost shelf, which should be 
checked to allow them to ren,ch the top of 
the shelf. The wall-plates should be fastened 
to the tops of these posts. The four turned 
pillars at the corners of the shelves keep 
them equally aJ?:1rt, while the brackets 
underneath sustam them under any weight 
they may be called on to bear. The sbel ves 
are 21 in. long by 6 in. broad, and are 9t in. 
apart. '!'he posts are 1 in. square, and rails 

in. broad and 1 in. thick. '!'he turned 
pillars are 1 in. thick, and the spindles are 
i in. at their thickest p:1rt, and 2 in. 
over the shoulders, the pins at each ena 
for fixing to shelf and spindle rail being 
beyond. 

Medicine Cupboards.- A handy little 
medicine cupbon,rd is shown in J!'ig. 12, 
drawn nearly one-eighth full size. The 
gables are 6 in. wide. As, however, the 
doors should be made to suit the size of 
photo used, they shall fir2t receive our atten
tion. A moulded rail is formed as in Figs. 
14, 15, or 16, these being all alternatives for 
the same purpose, n.nd are drawn full size 
for the sake of clearness. 'f his rail is mitred 
together exactly like a picture-frame, and 
has the glass, mount, and movable back put 
in as before described. The gables are helcl 

by the top and bottom of cupboard 
bemg dovetail-raggled into them, as shown 
in Fig. 17, also drawn full size, showing the 
gables and shelves to bet in. thick. A shelf 
4 in. broad should also be raggled into the 
gables, about half-way between the top and 
bottom of cupboard. A shaped spandrel is 
fixed under front edge of cupboard, while 
the back ledge at top and bottom is also 
shn,ped as seen in Fig. 12. This back is 

in. thick, and is set into the gables as 
shown in section in Fig. 18. The doors 
must have something to stop against when 
closing. A little st.op is inserted in top and 
bottom of cupboard inside the doors, so that 
thev may close against somethin8 solid. A 
sketch of this stop is given in l! ig. 19t full 
size ; in this sketch the dotted line si1ows 
the extent the stop is inserted into the wood, 
and it should be so placed that both doors 
will get the benefit- i.e., immediately be
hind where the two doors meet. A little 
slip-bolt will be required on the left-hand 
door, and a lock on the right-hand one. 

The remaining illustration (Fig. 13) shows 
another arrangement of a medicine cup
board. It has only one door, howeYer, and 
at each side is a corner shelf for the accom
modation of a vase or other article of vertu. 
The construction of this cupboard is very 
much similar to the former one, with the 
addition of the side brackets and shelf. 
Another plan would be to frame the back 
with the side shapings, and top and bottom 
rails, with a panel grooved into them, and 
the gables top and bottom of cupboanl 
placed against this back. The door, of 
course, is formed in the same manner as the 
others, any of the sections giveu iu Figs. H, 
15, and 16 being alike suitable. 

Conclusion..-Amongst the many ingenious 
arrangements thn,t have been made for keep

and displaying photographs, thi:; idea of 
ut1lising them as decoration for useful 
differing so much from the usual methods 
of storing our friends' counterfeits, will pro
bably long retain its hold on the public 
taste. It is. of course, impossible to sketch 
all-or anything like all-the ditl'erent 
and combinations which may be assumed ; 
those given must suffice, leaving the 
reader to follow up-if he will- the lines 
placed before him in these pages . 

• 
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· Fig. 1. - Braoltet. Fig. 2.--Pboto Frame with Mirror a;nd Sconces. Fig. s .-Reba.te for Glass. Fig. 4.- Groove for Cross-bars of Back. Fi~r. 5.- Back 
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THE SAFETY BICYCLE: ITS PRAC· 
1 

good rubber, somew~wt about 4s. 6d .. or 5s. ! been put into the rim from the ladle,. it will 
TIC.A.L CONSTRUCTION ETC. per pound, as such tu·es are cbea:pest m the 1 ooze out ~oo mucl~ and smear both n!n m~tl 

1 r ' lono- run . The rubber may be either red or 1 rubber tue, makmg the latt.er (as 1t wlil 
BY .A. s. :P. grey, so long as it is of good quality. Our 1 not come off clean) very unstgh~ly ; th~re 

tires are fixed on the rims with a cement should only be as much cement m the nm 
ENAMELLING, ENA~rELLING STovE-NICKEL-PLATED made for the purpose, and sold at Is. and I as will make the rubber float when it is re-

PARTs-RunnER TIRES, CEMEN'l', ·1\IETHOP OF d d' l't 1 t d If t' · t · tl I FrxrNG-WIRED TmEs REQUIRING No CElrENT upwards per poun , accor mg to. qua 1 y. 1ea e . . a u·e IS J?U . on m 1e way 
- SPLICING TmEs-Fr.rriNG lVL~cHINE To- Having thoroughly cleaned the n.m, place ! have ~escnbed above It I~ sure to stay on, 
GETHER AND TESTING BEFOR!i: ENAMELLING- the tire on it without the cement in order assummg that the cement IS good. All that 
RE-FITTING uP-AccEssoRIES. to see if it requires stretching ; be~ause if it is req uire.d in fixing a tire is ~o make a 

HAVING got our wheels and frame ready requires stretching it must be pulled equally proper umon between the steel mn and the 
for the enameller and plater, the remaining all round the wheel, else you will have thick cement and betwe~1.1. tl~e latter and t~e rub
work after these processes have been gone parts and thin parts, making a lumpy wheel. ber ; the cement, 1[ (~f a good qual! ty, has 
through is the fixing on the rubber tires Having melted the cement over a fire or a the prop.erty of adhenug t.o both these s~lb
and the fitting of the machine together. gas-jet, using an iron ladle with a spout for I stances, 1ron and rubber, with great tenac1ty. 
As to enamelling, the machine may be pouring (Fig. 43), pave th~ wheel Il:10un~ed on 1 The pa:rt t.he workman plays Is to complete 
enamelled by baking in a stove, or it may a spindle caught m the v1ce or dnven mto a I the umon m a proper manner between them. 
be enamelled with a brush; the former is, post, then with a red-hot% in. iron rod heat I have handled a: lot ~f whe~ls made l>Y: 
however, by a long way the best: indeed, up the rim all round by revolving the wheel ; a well-k.now~1 firm, ~n wluch the1r m~thod of 
all good work is stove-enamelled. But for this done, pour the cement from the ladle, , e}1am~llmg IS to d1p t~1e wheel, rrunus tlre 
the mechanic making his own machine, the · which, if properl~ melted, will b~ as thin as I tire, I~l ~ vat of stov~1~g e~1.am~l, thCJ~ . ~~~ 
fitting up or providing of an enamelling bot glue, and w1ll rnn freely m an even 1 bake 1t m the stoye. Ihe.rcsult of. tln::. IS 
stove is out of the question. It is a con- stream all round the wheel the ladle beino- I that the hollow run that IS to rece1ve the 
cern that costs £9 or £10, so if his machine held stationary and the whe~l turned slowly , tire is enamelled the sa1~e as the other parts 
is to be made a good job it must be sent with the left hand. Now place the tire in ·1 of the wheel, and on tlus enamelled surface 
out to a practical enameller, who will do it position before the cement is allowed to the cement does not hold as on .the clean 
at from 15s. to 20s. ; metal. The1r method 
lining, if wanted, a of putting on the 
few shillings ·extra. Fig. 42.- Manner of Splicing tire seems to be to 
If it is to be done Tire (full size). heat up the rim, pour 
in the stove, it must a light stream of thin 
be done before the cement, and to pla.ce 
tires are put on the t.he tire on, pressing-
wheels; if with a it all ronnel, and dis-
brush, the tires may 1 pensing with the re-
be on or not, at op- ~ heating proce:ss, the 
tion . For an enamel, I result being that oul.Y 
or japan, to fut on ' a partial adhesion ha!'j 
with a brush, would taken place. the cc-
recommend the Club ment cooling ton 
hard- drying black quickly to allow of a 
enamel, which is sold . proper union '"ith 
by the Silico Enamel Fig. 43.-Ladle for pouring Cament the tire, and which 
Co., and at most (one-fourth full size). ', only re-heating "·ill 
cycle shops. It is ,._,~ ,· efl:'eet properly. I 
the best I have tried, have had wheels 
and dries in a few tren.tecl in this way 
minutes ; for this for tire fixing, where 
reason it is somewhat 110t a particle of the 
difficult to apply, . cement hatl found 
one part being dry Fig. 41.-'-Gas Tire Heater (one- adhesion with the 
before another is fourth full size). rubber ; you could 
coated. It should push the rubber 
be put on with a brush about an incn. cool, and give it the necessary stretching, if I out of the rim with the thumb without 
broad, covering a good bit of surface any, taking care to place it in the rim with-~ difficulty, and when removed half round the 
with a stroke uf the brush. Two coats will out twist. There is generally a little ridge wheel the remainder would peel otl' by its 
be required on all parts that have been on the extreme top of the rubber tire, left own weight, and this on a machine costing 
polished bright, so the whole may have two there in the process of moulding : this ridge about £ 18. 
coats with advantage. It is to be under- forms a good guide for placing the tire I ·would advise, therefore, a careful re
stood, however, that this brushing process evenly in the rim. We now requisition a heating, with the jets not too large, in ca;.;e 
will not give results at all to equal stove tire heater (Fig. 41): in this case a gas tire of damaging the enamelled rim; or if tlH·) 
work. It is only a substitute for the real heater. The curved top piece of this instru- wheels are to be done with the brush, I 
thing, and is only used by makers on a mentis perforated, and emits a number of would advise that the rubber tires be fixecl 
cheap trashy cla.c;s of machines. All the gas-jets, the gas being led up through the in their places before painting. 
parts to be plated are, of course, removed shank from the rubber tube, said tube being It may be mentioned that there are tires 
from the frame before enamelling. attached to an ordinary gas-bracket with in the market that require no cement ; they 

The plated parts of our machine comprise the burner removed. These beaters are are fixed in the rim by a wire passing 
the following (although it is a matter of made with the jet-tube from three or four through their centre as a core; it is pulled 
choice which to plate and which to enamel): inches up to nine or ten inches long; five or by screwing at the wire ends which are 
handle-bar with its extension tube, brake- six inches is quite long enough. The rim is fastened to the rim. I have not seen them, 
lever with the brake-rod (B, .Fig. 35), lamp- heated on the under side at the spokes with so cannot speak of their advantages, or 
bracket (Fig. 33), cone collar (Fig. 38), L seat- this instrument

1 
the rubber tire being otherwise, from experience. There are tires 

pin (Fig. 30), the wheel hubs before wheels worked gently s1deways with the fingers; also that require no cement, on account of 
are built, cranks, pedals, bottom ball-bear- the heater re-dissolves the cement in the the formation of the rim, but of these I 
in~s, ~edal shaft, hr.ake-spoon pin (Fig. 34), rim, and when that takes place the tire need not speak further. I believe the best. 
adJUStmg screws (Fig. 40), and all bolts and rolls freely and the cement oozes out at the I thing yet is the good old method of fixing 
nuts about the machine. For Figs., see edges of the rim. This is continued all by cement, and where it fails of its purpose 
page 436. round the wheel, about ten minutes being it is the inevitable result of defective work-

We now give our attention to the tires, sufficient for the purpose. See that the manship. 
which are attached to the wheels after they !ubber is without lumpiness when setting One method of making rubber t ires is to 
have undergone the enamelling process. Our 1t in the re-dis~olved c~ment, as a?y flat monld them in l:mg1 straight lengths, then to 
wheels are 30 in. by ~ in. ordinary crescent· ~arts can be easily remedied by pressmg the make them to fit size of wheel by splicing. 
we therefore require two tires of these sizes: tue fro~ both sides towards it while the This splice sometimes gives "·ay a.nd has 
and I should here advise the procuring cement 1s hot. If too much cement has : got to be repaired. A good solution for 
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this purpose is sold in most cf the cycle 
shops. 

A tire too large for a wheel, or a tire to 
be n.dapted to a smaller wheel, has to be cut 
and re-joined. It is done by splicing in the 
:-;ame way. The method of doing this is 
};hown in Fig. 42. A clean cut with a sh;up 
thin knife dipped in water is made slanting 
as shown, the cut being about two inches 
long ; this cut is made on both ends of the 
rubber, and both from the upper or outer 
side of the rubber, so that one side of the 
::;plice will lie embedded in the cement. 
Both cuts must be exactly the same length, 
and m01de straight and smooth ; these cuts 
are smeared with the solution above re
ferred to, and the tire laid aside b(>j01·e 
ioining for an hour or more; after that time 
the two splays are laid carefully together 
and pressed with the fingers ; they may then 
be beaten with a bit of wood, when the 
joint will be found to adhere so that you 
could not pull it asunder, and you may pro
ceed at once to fit it on the rim, and to use 
it on the road immediately. 

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

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

Now I will assume that you have got 
your frame and wheels done nicely in an 
enamelling stove, and the other parts 
enumerated in this chapter well plated, and 
that you have put on the tires as above 
directed. What remains now is to fit the 
whole together to complete the job. Having 
had the whole job fitted up complete before 
it went out to the enameller, you will have 
no difficulty in the re-fitting. At this point 
I would imp.ress upon anyone making his 
own cycle the necessity of fitting up his 
machine complete, every item in its place, 
and testing the whole before it goes out to 
enamel; he should see that his two wheels 
are running in line with each other, so that 
when running straight they will make but 
one track ; he should see that all moving 
parts move freely, such as brake and handle
bar adjustment, seat-pin adjustment, etc. 
etc., that all set-screws and bolts arc per
forming their work effectually, that no nuts 
are made too easy in the threads, and there
fore liable to drop off j he should also mark 
nll parts that go in pairs, so that be will 
know how to replace them at the final fitting 
up : such, for instance, as the ball-bearings 
in the bottom brackets, cranks, pedals, etc. 
He should lift his rear wheel off the ground 
and drive it at great speed, to see that the 
chain runs freely, does not threaten to come 
off', and does not make any undue noise. 
Then~ if he has facilities, he should further 
test 11is machine by getting on to it, or 
getting a rider on to it, and running in 
circles and figure 8 on a tloor or a smooth 
dean court, so as not to damage the tires. 
This operation will discover any cracks, 
11aws, OL' other defects, which should by all 
means be cured before going to be enamelled. 
If it passes through this ordeal without 
s ign of failure in any part, then the maker 
may congratulate himself on having done a 
creditable bit of w01·k. 

I will assume that the cycle builder has 
done all this, and that the enameller and 
plater have satisfied him with their part of 
the work, and that he has everything ready 
to re-fit up : thi.s, I assure him, will be the 
most agreeable part of the wh0le task. But 
as this paper is about long enou~h, I will 
leave him till my next and concludmg paper 
of this series, in \vhich I will assist him in 
this pleasing operation, and show, by illus
tration, his machine completed and fully 
equipped for the road, and which I hope will 
be to him a thiug of beauty, and if not a joy 
for ever, at least for a long time to come. 

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

OUR GUIDE TO GOOD THINGS. 

• • • Patentees, mamt{actltrers, and dealers ge'IUTaUy are re
q11.ested to send prospectuses, bills, etc., ojtfteir speciali
ties in tools, ?nacllinery, cmcl wo1·/:shop aJ11>Lia.nces to the 
Editor of WORK fol· 11otice i11 "Our G7tide to Good 
Things." It is de$irctble that speci?nen$ sho1ad be sent 
fo1· examinat·ion ctnd testing i11 all cases 1ul:.en this can be 
done witlumt inconvenience. Specimens thus received 
w'ill be ?·et!tmed at the ea1·liest opport~nity. It must be 
understood that eve1·ything which is noticed, is noticed 
on its ?nerits only, and tlwt, as it is in the powlfl' of arvy
one 1ulw ltas a 1tse{11L article for sctle to obtain mention 
of it in this dep:o-Lmcnt of WORK without charge, the 
notices given pa1·talce i11 no way o; the na~!tre of a.clver
tisement.~. 

78.-THE CrTY PoLYTECHNIC. 

H:1. vrNG called attention in the la~t number of 
WoRK to the classes £or the study of wood 
carving at King's College by the united action. 
of the Carpenters' Company and the authorit1es 
of King's College, I must do the same in behalf 
of the City of London College, 'W.b,ite Street, 
1\foorfields, E.C., otherwise ]mown a-s the City 
Polyfechnic, in union with the Sqciety of Axts, 
the Government D epartment of Science and Axt, 
and the City and Guilds of London Technical 
Institute, whose forty-fourth annual session for 
1891-92 is now in progress. Lectures and 
lessons are given in technical drawing and draw
ing office practice, building construction, machine 
construction, civil and mechanical engineering, 
quantity surveying and land surveying. .Appli
cation for further information with reference 
to terms, fees, etc., should be made to Mr. David 
Savage, the Secretary, at the College. The 
principal lectu1·er is '.1\ir. Henry Ad!lms, 
:M.Inst. C. E., !II.I.!Ifech.E., F.S.I., etq., ass1sted 
by Mr. A. B. Hoskin, science teacher. 

79.-GOLDSMITHS' AND JEWELLERS' TRADE . 
CLASSES. 

A. contributo1· to '\:VoRK, Mr. H. S. Goldsmith, · 
who has taken up and successf1:1llY dealt with 
two branches of goldsmiths' work iii. his papers 
on Brooches and Earrings, calls attention to the 
fact that, for the first time in London, a course 
of lectures, amounting to about thirty in number, 
on goldsmiths' work and the manufacture o£ 
personal ornaments will be given by Mr. Harry 
Stapleton on Friday evenings from 8.30 to 
9.30 p.m. at the Polytechnic Young Men's 
Christian Institute, Regent Street, W .. Only 
those who are engaged in the golds!lllth or 
jewellery trades will be eligible to attend the 
iectures. The classes, I believe, will have started 
before this number of W onK appears. It may 
be useful to add that the instt·uction afforded 
will emb1·ace the following: (1) The principles 
and methods of manufacturing the various !rinds 
and styles of personal jew~llery; the e:xhibitian 
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and description of the tools generally used; the 
simpler gold alloys and their solders, together 
with the Yarioua methods adopted in finishing 
gold work. (2) Special lectures will also be 
given dealing with the subjects of chasing, 
engraving, and enamelling : special classes being 
also held for designing and chasing, as applied to 
goldsmiths' and jewellers' work. (3) Other 
information than that which may come under 
the foregoing heads, likely to be of special 
advantage to all engaged in the various b1·anches 
o£ the trade, will also be included. 

80.-" CYC:r.IST AND PEDESTRIAN Gt:mE TO THE 
' NEIGH.HOURHOOD OF Dt:BLIN." : 
I 

This guide, which has been prepared and pro-
duced by a cyclist well known on both sides of 

' 

St. George's Channel as one who can hold his 
own when in thorough condition, bcth for long •.• 
and short distances, against all comers-1\fl·. 
R. J. Mecredy-appears to be a model book for 
the purpose for which it is intended, and might 
well be imitated in the production of similar 
volumes for various parts of England and V'i' ales 
and Scotland. The plan of the book is sin1ple 
but useful. Descriptivematterrelativeto any parti
cular place, and the means of reaching it, arc given 
in the centre of the page, and then, as marginal 
notes on the left hand, arc the successive distances 
from one place to another mentioned in the rouie 
untp. the destination is reached, and on the right 
hand the condition of the roads. First of all, 
all the various exits from Dublin are dealt 
with, with some noteworthy ruris. Then follow 
straight-away and circular rides from the General 
Post Office, Dublin. The book is well illustrated 
by cuts, and is rendered still more complete by 
an excellent index, in four columns, of which 
the first contains the name of the place ; the 
second, the direct route ; the third, reference to 
page ; and the fourth, the distance in miles and 
yardR. No cyclist resident in Dublin, or visiting 
Dublin, should be without this exhaustive and 
well-arranged volume. 

• 
81.-PrcTOI!.IAL AsTRONOMY FOR GENERAL 

REJ..DERS. 

Messrs. Wb.ittaker & Co. have added to their 
Library of Popular Science a volume entitled 
"Pictorial Astronomy £or Gt~nera.l Readers," by 
George 1<'. Chambers, F.R.A..S., of the Inner 
Temple, barrister-at-law, the author o£ various 
legal and scientific works, among which is 
the "Handbook of Descriptive and Pra.ctical 
Astronomy," produced at the Cl::trendon Press, 
Oxford, in three -..·olumes. Of course, the 
volume now under consideration is an inex
pensive book of moderate compass, and is based, 
to a limited extent, on Hinds' "Illustrated 
London .Astronomy," which appeared some forty 
years ago, but is now out of print, a.Il:d. whose 
illustrations have consequently been utll1sed for 
Mr. Chambers' book. The mode of treatment 
will perhaps be best understood from a short 
summary of the subjects o£ the successive chap
ters and which, after the preliminary introduc
tiod in explanation of the various branches of 
the subject which are embraced under the general 
term ".Astronomy," deal with the solar system, 
the sun, the inferior planets, the ear.th _and the 
various phenomena connected theremth, the 

.moon, the superior planets, eclipses, transits, 
and occultatioxi.s, comets, meteors, the stars, 
clusters and nebulre, telescopes, the ~p.ectro
scope the history of astronomy, the util1ty of ( 
astro~omy tables of the planets and sate~tcs, 
and a cataioO'ue of celestial objects. A suffiCient 
index: compl~tes a book that is well and s~ccinctly 
written, and being in simple language, 1s as we~ 
c::tlculated £or the use of the young as those of 
riper age. 

82.-Fmsm•RY ScHOOL oF PRACTICAL AMATEUR 
JIUCHA."'ICS. 

I ~m requ~ted to state that the classes .£or 
Cabinet Work and Carpentry, Wood Car':mg 
and Engraving, ·wood Turning, M.ctal Working, 
and Mech&nical· Drawing, ~rr.ied on under t~e 
superintendence of the Prmc1pal, are now xn 
act'i;;e a,peration. . THE EDITOR. 
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SHOP: 
A CORNER J'OR THOSE WHO W .ANT TO TALK IT. 

• • • Jn consequence of the yre.at p1·essu1·e ttpon the 
"Shop" columns of \YORK, cont·1·ibutors a1·e 
requested to be b1·ie! a11d concise in all future 
questions and replies. 

ln amwering any of the "Q?testions S?tbu~itted. to CO'T'1'e
spcmden1$," OT in referring to a?~ythin!f that has appeared 
i·1~ " Shop " writers are re1J1tested to 1·eJer to the n11mber 
atnd. page ~/·number of WORK i1~ whicl~ the sub}!ct under 
co1r..sickraJ.ion a'P'{HJQ.red, and to give the l!ecuhn!? of .the 
paragraph to whi~h reference is made, and the ~1nt~ls 
a.n.d place of rtsidence, OT the?Wlll-de-pl~t»~. of the writer 
by whom the questun~ has bee1~ asked or to toh011~ ~ 'reply 
has been alrtady given. A1r..swers c;anuot be _gwt?~ to 
questions which do ?Wt bea.1· on Sldljects that fatrly come 
wUMn the scope of the Magazine. 

I.- Lii:TTERS FROM CORRESPONDENTS, 
Answers by Post.-Correspondents generally 

are requested to bear in .mind that no letters with 
reference to subjects treated in "Sho~·· can be 
answered by post, and t hat in future the Editor will 
decline to forward sealed lette1·s ·addressed to 
writers in "Shop" under initials or pseudonym. 
'fhis has been rendered necessa1·y by the fo11owing 
letter, r ecently received fl•om a member of my 
staff:-" Parties have been writing, wishing me to 
.answer their questions by letter, and not through 
WORK, offering to pay me well for doing so. But 
as I wish to act honourably both towards you ,and 
towards the readers of 'Vom<:, I ask you to a~a.in 
give correspondents to understand thata.ll questtons 
sent to vVORK are to be answered througb. the 
• Shop' columns."-ED. 

Notes on Hand Saws,-CROPSTICK writes:
"Having read the ar·ticle by M. Powls Bale on 
p. 421, I cannot resist the temptation to write a 
short criticism of the same, and I wlll state, a.t the 
beginning, that I am speaking from practice, while 
Mr. Bale ts quite evidently speaking fl·om theory 
alone. First. as to the form of teeth most suitable 
for different kinds of work. These most decidedly 
are for a hand saw, which e\'cl·yone in the trnde 
will know is meant for cuttin~ across the grain 
only; the form shown in the art1cle at Fig. 1 is the 
be.st. For a. r ip saw, that shown in Fig. 2. As to 
Fig. 3, it is most unsuitable for a. hand saw of any 
kind. but is the right shape for a cross-cut for cut
ting logs. but for which is recommended the ridicu
lous shape shown in Fig. 7. Now as to the size 
of the teeth. For a hand saw, five teeth to the 
inch, and for a. rip saw, three to the inch, is the 
best. An cl now a word or two a.s to shat·peniug and 
setting. 'l'he latter should be done first, and I 
advise everyone to stick to the old-fashioned set, 
and discard all patent spring delusions. With this 
and a proper taper saw file (a 4! in. for a hand saw, 
and a 6 in. for a rip saw) I can, and so can everyone 
else if he tries, sharpen a saw so that it will cut any 
and every kind of wood, which is what is wanted~ 
unless we can afford a separate saw fot· every kin a 
of wood. In sharpening {after the setting is done 
mind), keep the teeth of uniform size, all the same 
level, and your saw will work clean and easy. A 
good test is to hold the saw teeth upwards/ with the 
point resting on the bench and the hand e about a. 
foot higher, then place a needle on the teeth a.t the 
highest point, and it should run to the bottom with· 
out falling otf. I can sharpen a saw so that it will 
do so: can the author of the papcr1 I will guarantee 
that he cannot, or he would lwow more of the 
subject upon which he wrote. One more point I 
must to~tch upo~. and I have done. It says: • That 
fo~ stra1ght-~1·amed wood th~ SQ.ua.re tooth answers 
ft\trly well, but for cross··gramed the tooth reQuires 
to ~e bevelled.' Now, the fact is .just the op'l)osite, 
which anyone can prove by a tr1a.l, though this is 
much more apparei_tt in machine saws than in hand 
saws: but the fact 1s the same, nevert.heles3. I a.m 
sorry to t~ke up space in this way, but I think that 
we practtcnl men should have our say, as well a.s 
those w~o speak from theory ot~lr. 'fhe latter is a 
goo~ th~ng, no ~oubt, but practtcc will stand ou its 
mer1ts, m certam cases, fat· bettet·." 

Sheet Metal Work.-TINtma writes·-" As a. 
reader of 'WORK from the first number I read with 
great pleasure the articles on sheet rnetal work 
and also the replies of Mr. Alexander in 'Shop,~ 
as they are always very concise and to the point 
But the best of us make a slip sometimes and there 
~re on~ or two littl~ slips t_hat I am sure were not 
mteutwnal, and which I Will point out. In Vol Ill 
No. }20, J). 252, }n answe~ to BLACI{SMITH, ?'e oii: 
bott~es, R. A. ~tves the s1ze of. a 2 quart bottle as 
19t m. by 6i m. : but that stze when made up 
would hold nearer 3 quarts than 2 quarts 'fhe size 
to cut a. 2 q.uart oil-bottle is half a doubie plate or 
17 in .. by 6l1n. As I h appened to be on a gross at 
the tune, I measured one, and found it held the best 
part of halt n. pint over the 2 quarts. '£here is also a 
slight sl.ip or two in ~t. A.'s lust paper on • Oval and 
OyUndr!ca! Vessel~ 1.n Sheet Metal Work.' In No. 
127, p. 359, m explam~ng the wt~Y to cut the rim for 
an ovu.l kettle (and It IS the correct way) the pro
ce,.~s explained is alll'ight, but the drawing is wt·ong 
Oi tg .. Ill), ns there arc no strnlght pieces in the 
drawt.ng,, but al.l flue, which wonl<l convey an 
oppos1te 1mpress10n to the clescl'iptlon of the cuttlng
ou.t of the rim. Also in the bottom lino of the 
mtd~le colu!nn, p. 3;'i9, R . A. sars, 'middle plate 
cut m two pteccs, 17 iu. by 1n in., which should bo 
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15 in. by 15Un. In conclusion, I hope Mr. Alexander 
will take these little corrections in a right spirit, as 
I a.m sure there is nothing comes from him (or any 
other contributor) but wbl\t he honestly.believes to 
be correct, and no doubt he, as I should myself, takes 
great pleasure in giving others that are not so com
petent, every poss1ble practical help." 

Notes on Hand Saws.- A. R. (Scorrier) writes: 
-"Whenever r see a.n art.icle on saws, sawing, or 
on wood-working machinery of any description, it 
attracts my special attention. Now, one man's 
opinion may vastly differ from another's practical 
experience on the same subject. In No. 131, p. 421 
of WORK, M. Powis Bale gives his opinion in 
reference to band-saw teeth. As the object of 
WoRK is to enlighten its readers, I venture to write 
as follows, but with due respect to l\1. Powis Bale: 
Figs. 1, 2, and 3, on I>· 421, repr esent hand r ip saw 
teeth, of which M. Powis Hale says Fig. 1 is un· 
doubtedly the worst form. Herein I disagree with 
M. Powis Bale. I will a.Uow that there should be 
a. little more rake than represented in Fig. 1, but 
not near as much rake as in Figs. 2 and 3, which 
M. Powis Bale claims to be the better form. I do 
not hesitate to say that if any man tried to wor~ a 
hand saw with rake in teeth as represented on 
p. 421, 1f~s. 2 and 3, that he found a difficulty in 
working It, and that if ho persisted in working it 
t hat his saw soon became buckled. If the readers of 
WoRK have followed the articles by M. Powis 
Bale on saws, they might have n oticed the following 
statement that the teeth of a circular saw driven 
by steam-power can be worked with more rake than 
a. vertical or frame saw, because it is driven at a 
high speed. I suppose there are but few men that 
have ho.d greater experience in sharpening of 
circular saws than myselt, and the rake represented 
in Figs. 2 and 3, p. 421, for a. saw to be worked by 
hand. is more than I should gi \'e in t eeth of a 
circular saw for general work driven by stea.m
powet·. In t·eference to teeth, Fig. 7, p, 421, I eau 
say nothing of its merits or deme1·its in reference to 
its cutting qualities. I believe it is gener ally under
stood that the ordinary teeth in two-handle cross
cut saws, if the angles are suitable fot· the work it 
has to do, are best. There are many forms of teeth 
claimed to be of American origin, but even in that 
country the ordinary teeth are principally used. I 
might give several reasons why the ordinary tooth 
is preferred.. Again, I might write in reference to 
the M shape tooth (Fig. 6, p. 421), proving that the 
general band-saw tootb. IS preferred, but defer 
writing until a future occasion.'' 

Testing Accuracy of Framework.-G. P. 
(Elgin) writes:-" \Vith reference to a commuuicu.
tion from J. C. K. (London, N. W .), headed ' 'l'est
ing the Accuracy. of Framework' (p. 427), I am 
exceedingly surprised to see such an erroneous 
statemen t made by one usually so accu1·ate as 
he is. He w rites with the i ntention of showing 
that the method. of testing the accuracy of frame· 
work described in p. 326 is incorrect, but only 
succeeds in showing that the diagonals of a trape
zium may be equal. Now, :Mr. 8cott r efet'B to 
picture- frames and other rectangular objects, 
namely. objecw which have their opposite sides 
parallel, and their angles right a.ngles. But objects 
which have their opposite sides parallel baYe their 
opposite ~;ides equal; and, therefo1·e, picture-i'ro.mes 
must have theu· opposite sides e~ual. Now, all 
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Fig. 2 
Diagrams showing how to test tramework. 

picture-frame makers that I have ever seen take 
great oa1·e, when making a frame, to ma.l•e the 
opposite sides of it equal. They first make the 
mouldit!g for o>ne side the required length, and then 
~b~y adjust the moulding for the opposite side until 
!t 1s exa~Lly the same size. Again, if a figure have 
Its opposite sides eguaJ, but its diagonals unequal, 
the angles wiU.not be ri~ht angles. (Fig. 1.) .But if 
a figure have 1ts oppostte sides equu.l and its dia
gonals equal, then its angles are bound to be l'ight 
angles. (Fig. 2.) This can be proved with the aid of 
Euclid, Book I ., at' follows: I. B A C= L D 0 A(!. 8). ·. 
A B is rara,llel to D 0 (I. 27), and AD = CD :. AD is 
paralle to B o (I. 33). ·. A n o D is a pe.ro.llelogram. 
Now L AD 0= L B 0 D (I. 8). ·. L ADC=~ L AD 0 + 
! L B 0 D. But L AD 0 + /. D 0 D=2 rt. angles (}, 29) 
••• L' AD O= l rt. L ; .·.LSD AB, ADC, nnd BC Dare 
e&:ch equal to 1 rt. t.. I 11a.rdly think that J. t;. K. 
will now protest againBt this method of testing the 
accw·ucy ot framework, since it is proved het'"' on 
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the strength ot information which has been handed 
down to us from the time of Euclid, about 300 u.c .. 
and the accuracy of which is of such a high standard 
of excellence that no one has been able to dispute it 
through all these centuries.'' 

ll.-QUES1.'10NSANSWERED BY EDITOR AND STAFF. 

Splicing a Mast.-;:.1Au•rrcus.-I am not clear as 
to whether NAU'rrcos wants· to know how to make 
a" ship's splice," or other method of joining th e 
parts of a. mast together, or whether he merely 
wishes to k now how to "sc1nf" together two pieces 
of round timber. As the latter method is prob
ably what he reQ.uh-es, I will describe it, merely 
premising that it correspondents would only 
state clearly and fully 
wlmt they wish to know. 
they would get much 
more satisfactory replies. 
N A UTICUS'S difliculty C 
seems to be to draw a. 
straight line o"er a round. 
A mu.et-maker would do 
this by making a. small 
groove or nick on each 
side of the mast. as sl1own ' 
at A and B, into each of \ 
·which a. small batten is ' 
fixed. \Vith these as a. 
guide, it is easy to dru.w 
the line required with. a. 
stra.ight-edge.-L. L . H.
[Thus far, my good friend 
L. L. H. ; but supposing 
that it is the scarfing that 
NAUTICUS is in dilticulty 
about rather than the 
splicing or binding the 
scarfed ends with cord. is 
it not possible to help him 
a little more effectually~ 
I think so myself, an cl that 
it may be done in this way, 
and the modus ope1·andi 
shown b~ adding o. liLtle 
to L . L. H.'s drawing. If 
NAUTlCUS made a wooden 
trough after the manner 
of a mitre-box, shown in D 
plan by the steps c o, R Jo'. 
on each side of L. L. H .'s 
mast, and in section be-
low, and cut a saw kerf 
in each step as sbo·wn by 
the dotted lines extending 
from A and n outwards. 
taking care that they aN 
truly ver tical, he would 
tllen, after dt·opping the 
pole into the mitre-box. 
be able to saw each piece 
across at the same o.ngles 
to form the scurf without 
o.ny trouble whatever. If 
the mast lies too loose! v 
in the box, the pole should 
be steadied by a. small 
wedge, care being taken 
to wed~e each piece on the 
sau1e s1de.-En.] · 
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Scarfing a Mast 
shown in Plan 
and Section. 

Printing Type.-W . G. C. (Sierra Leonel.
Small founts of type are made up and sold br SQ.uin
tani & Co., Fo.rringdon Sl.reet. E.O. Pol<sibly the 
rubber-faced type ma.de and sold by Hichford o.ud 
Co., Snow Hill, E.C., might suit you better than 
the ordinary kind.- D. A. 

Writing D esk.-A. C.' (BlackfTiars).-Your desk 
being made of wood~ in. thick, and ba>ing a mar
gin of only i in. o.round the fretted part. I a.mafraid 
you will find the difficult.y of fa.stening by doYetails 
greater than you can get over. It tuight be done 
with great care, but would require skiliul hands. as 
there is only ;} in. to spare after cutting the sockets 
'l'he mitred dovetail would be the neatest a.nd 
strongest joint in your case, but I can hardly ad d.se 
you to try it on such delicate work unless you hn >e 
made it on a larger scale. You might fasten the 
parts together with screws, but that would not be at 
all a. workman-like plo.n. '!'be best method for you 
to adopt will be to mitre the corners. 'l'his will 
prevent end grain being seen, aud in appearance 
will be the same as the mitred do\eta.iled joint. 
The strength of a. plain mitre, e\·en with glue, will, 
l1owever, not be surticient~ and must be increased 
either by keying or blocking. To kcr the parts to
gether, after having glued them, take a small so.w. 
such as a do,-etail saw : cut dh\gonally from the 
corners in, say, two places in each. Into each cut 
then glue a piece of veneer. and when the glue ha.:s 
set. trim oft' the surplus projecting >cneer. 'l'his 
makes astl·ong- joint when properly done. Blocking 
is easier, and IS done by just gluing strips of wood 
to the inner angles of the desk. I do not lmow iu 
what way you intend to supp01·t or back np the fret. 
It will be very Apt to got broken unless \Oil do 
something of the kind, as I s trongly recommend rou 
to. If you do, t hen make a uox of thin wood, tuid 
overll\y the fretted parts Olttsido it. 'l'he joints of 
the inner box can be made as strong as you like. 
while those on the frets can be simply mitred o.~ 
the frets will be stuck on with glue.-D. D. · 

Fine Cutting (Picture- frame Cutting ). - H 
you wn.nt to make u. tine cut, of eourso rou must u~o 
a fine saw. Of course. I am supposiug you are pos
sessed of the ucccssat·y skill. ~ ou cauuot do 1>~:1 w r 
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than ~et one of the Britannia Co.'s circular saw 
bcndws.- Jl . .A. 

Old Hall-marks.-C. F. (South Shields).-If you 
want the vety best. books on this subject you will 
l1;we to;..ret "Hull· marks on Gold and Silver Plate," 
lith edition, by W. Chn.tt"ers, published at lGs. by 
Reeves &. 'l'urner, I!l6. Stmnd, London, -....v. ; 
or. •· Oht J£n~lisb Plate,'' by 'Wilfrid Joseph 
Cripp>', l\LA .. !<'.!:l . .:l., published by John Mm·ray, 
.·\lbcmarlc 8tt·ret, nt about the same price as 
thl' other. Personally, I prefer the ·• Old Eng-lish 
J>lat·t•;" it is mote readable, and better illus
t-rated. In these books will be found tables of 

@ 16i8·9. @~~56r:t. ~ 
JS3G-7. 

Bl. Let. Bl. Let. 
Sm. Caps. Caps. 

y 

~ 1696-i. @ li/G-i. a 1856-7. 
Homan Bl. Let. Court. 

Sm. Sm. 

@ 1716-7. 

® 
1-9" ~ 1876-7. ' t)-1 . 

Roman Roman Roman 
Caps. Ca.ps. Caps. 

@ li3G- i. @ 1816-7. Old Homnn Roman 
SJU. Sw. Hall-marks. 

dnte letters used in the assay offices of the United 
Kingdom, with an account of French marks, and 
many German. Belgian. and Dutch ones : in fact, 
they are as complete as it is possible to make them, 
and the.y at·c well worth the price they are published 
at. Aiter these works, the next best is one of t,he 
excellent South Kensington l\Tnseum handbooks 
on "Gold and Si!Yersmiths' ·work;" it is pub
lished at 1s. in a paper cover, ls. Gd. in cloth, and is 
printed for the Science and .Art Depo.rtment., South 
:Kensin!!'tOn, to whom application should be made. 
I n that book the matter is very shortly dealt with, 
and merely th'.! first let.ter of each cycle of twenty 
years is gi>en. One alphabet is used in regular 
order-from A to Y, omitting J and U or V : 
that. of course, will make the number to twenty 
letters. instead of twenty-six. .As neither of these 
books may be easil~' got at, I gh·c the first letters 
and the shield:; from the cycle beginning 1678·9 up 
to the l?resent time, the present lettet· being Q. 
For deta1ls of the first introduction of letters for the 
makers' mark instead of a symbol. and for several 
other matters, the shilling book will be fonncl useful; 
but the others are the ones to possess.-H. S. G. 

Sl ee'Per s.-CARPE:\TER (D ttrban, Natal).-In 
reply to your query only an approximate answer 
can be given, as the statistics, if obtaino.ble at all 
from the companies, could only be got with con
siderable delay. The sleepers on nearly all the 
lines in Great Britain ar e placed trans\·ersely, with 
the exception of the Great \Vestern, where the con
tinuous sleeper is in use. There will be in these, 
together with the transverse pieces for keepi~~ the 
~ange, almost the same amount of timber as there 
1s in the trans>erse sleepers of the regular gauge. 
I have, therefore, reckoned the amount of ti1i1bcr 
in the broad gauge as iC the sleepers were laid 
transversely, as on the other lines; and as next lVIav 
the .U. G. will entirely disappear from this island of 
ours. I sha.ll not be much out. The following para
graph, taken from "The \Vorkin~ and Manage
ment of an English Railway," by Findlay (of the 
London and North-\Vestern Hailwav). one of the 
best authorities of the day on such su'bjects, will be 
useful to you:-" The improved Corm of pe1·manent 
·way actually in use upon the London a nd North
-....vestern Railway at the present time. It consists 
of wooden sleepers laid transversely, and which 
are of w ell-seasoned Baltic timbet·, into which 
creosote oil has been forcecl under p1·essure to the 
extent of 3~ g-allons to each sleeper. The sleeper, 
which is !J ft. long by 10 in. wide b:v 5 in. deep, 
when creosoted weighs 150 to 160 lbs. Each 30ft. of 
rn.il rests on ten sleepers. A certain number of 
iron and s teel r;lcepers have been lu.id down on the 
London and North-vVest.em l tt~ilway experiment
ally. the first step having been tnken eight years 
ago. 'l'he results have been vuricd, a pet·centage of 
the sleepers having fa.ilcd. while, on the othe1· hand, 
a larger percent.'I-J;'e appear to be standing well.'' 
l<'rom the above 1t appears thn.t the sleepers are 
3 ft. apart, so. as this rail way is under ~xtremely 
goou management, I shall consider this as the 
avemge pitch for the sleepers on all the railways 
in (~rc:tt Rritain, the sleepers on some lines being 
closer while on others they are wider apart. Now 
the number of miles of l'ltilway in Grea.t Britain 
opr.n Cor trnflic at the present time is 16,144'75. 
'l'itking the sleepers at. 3 ft. pitch, we obtnin the 
gr:uHl total of 28,4.14,760 sleepers for a siugle line 
of rail. The life of a sleeper vm·ics greatly and 
from l<cvcr:tl c:tuses. Sleeper~; cut from Lhe same 
kind of t,rccs. grown on n.lmost the same spot. 
vary YCry con:-idcrably; those cut from trees 
~rowing in the Yallcy a.ml damp ground stand
Ing nlllCh less wear and tent· tha.n those ob
tainc(:l from the same cln,ss of trco growing higher 
up on t.hc hill or mountain side. .Ag~tin, sleepers 
obtained f1:o!n t rees ~;rown under prcnisely the 
same <'Ondll wns vary as rc_ctnrds l cn~th of liie. on 
a ccount of Lhe positions they occu)!y on the line. 
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those most subject to alternations ot moisture and 
dryness, a nd hea t and cold, decaying much faster 
than those placed under more favourable conditions. 
especially as re~9:rds drai~age. One of tbe most 
favourable cond1t1ons of aline, for lengthening the 
life of the aleepera'tiis to have it thoroughly well 
drained. The lengt of lite again varies with the 
species of wood: oak, though too dear to be used 
in this country, lasts much longer than any othe1· kind. 
l<'rom particulars obtained from a. good authority, 
I find that a sleeper decays and is useless any time 
between three and twenty-five years, according to 
the abovel conditions ; eo I think if I take eight 
years as the a'l"erage life I shall not be far wron~. 
If we now divide the total number or sleepers m 
use on our r aitwa.ys by 8, we shall obtain 
3,55l,Si5, or over 3~ millions yearly, as the number 
actually needed to replace the worn-out ones on a. 
single line, but all r ailways in Great Britain have 
double lines, with the exception of a very small 
percentage which will be entirely counterbalanced 
by those lines which have four sets of linea, so that 
we must double the 3~ millions. when w e obtain the 
greatnumberof over7 millionsleepersneededyearly. 
'!'his, of course, takes no account of the sleepers 
used in the miles of sidings. Baltic fir and similar 
classes of timber are almost universally used in 
Great Britain, and the method of preserving them 
by injecting creosote oil is the general method 
employed. The timber used comes from the Baltic 
pro\•inces, Norway, Sweden, and .America. 'l'he 
home forests would not supply the smallest frac
t.ion of the t imber needed. Indeed, there are no 
forests here in your sense of the term.-P. B. H . 

Bookcase.-S. C. (Ashton,-under-Lyne).-l give 
you three sketches, showing how the doors are 
mortised. together with the measurements as far as 
I can. The height and 'vidth of your doors -yau. 
must decide fo1· yourself, as you alone know wh~ 

Fig. 2. 

:Fig. 1 

:Fig. 3. 
·-

Mode of Mortising Doors of Bookcase. 

size the bookcase is. Those referred to are about 
2ft. 6 in. wide, by 2ft. 2 in. high out to out. Fig. 1 
shows part or one top rail, style, and two bars. 
Fig. 2 is a section t hrough one style and one bar, 
showing how the glass is fixed in, etc. Fig. S shows 
au easy way of making the joint where the bars 
meet. The fronts of the hori~ontal bars a.re housed 
out, and the backs of the vertical bars are notched 
out to pass over the part left on the horizontal bar. 
Any turner will do th_e turning required i.it is a veJ;Y 
simple job. You w11l not have any rufticulty m 
getting the bevelled glass in Manchester ; but as the 
glass is rather a serious item, I should advise you 
to make inquiries as to price at several glass mer
chants. If any other troubles crop up as you go 
along, let me know, and I shall have much pleasure 
in putting you.rigbt.- E. D. 

B icycl e Tlres.- w:. H. F. (Rye).- It y~u b~ve 
an invention that Wlll prevent pneumatiC tll'es 
being punctured, and that makes the tire indepen
dent of compressed air, then you have hit upon 
somet.hing that any of t he makers of tires will be 
glad to bear about, as that is just what they have 
been as yet in vA.in trying to discover. Write to 
the Dunlop Pneumatic Tire Company. Dublin i. or 
the Clincher Tire Company, Edinburgh. The nrm 
mentioned by rou is unknown to me. You could 
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communicate with Brown Bros., 7, Great Eastern 
Street, a firm which I know to be reliable.-A. S. P. 

StoviDg Enamel.-W. W . (M anchesterl.-Stov
ing enamel can be bad in two tins for first and 
second coats for about l s. a tin. 'l'ime on stove, 
one hour at 300 degrees of heat. 'l'he tine are 
labelled to show which to apply first. The two 
tins sufficient for one bicycle.-A. S. P. 

Mount ing E t ohings.- W . F. B. (Rochester),:_ 
Surely your own ideas of the fitness of things 
ought to be sufficient to tell you bow to paste etch
ings, etc., in a book. 'l'he colour of the ~~ger must 
depend entirely on the nature of the etc · g, drA.w
ing, or painting; white, cream, and grey would 
seem to be the most appro.J>riate. I t must depend 
on your own judgment ent1rely whether or not you 
surround them with lines disposed in the form of ao 
Oxford frame. 

Lit hographic P rinting. - A BEGINNER. -
Papers on the " Art of Lithography" are now 
appearing in vVORK, and will soon be completed; 
but up to the present time no articles have appeared 
on lithographic printing. 

Slimy Spon ge.- A BEGINNER--W ash your 
sponge well in hot soda water with a little soap, 
then rinse it well in cold water. squeeze the water 
well out of it, and let it dry. 'l'llis done, use it as a 
sponge with water only and not with soap. and 
squeeze the water well out of it before putting it 
again into the sponge dish. 

Ma ll Cart.- A NEW READER--You will find 
directions for building a mail cart in No. 30 of 
WoRK, and a reply to a correspondent respecting 
mail-cart wheels in No. 51. 

B icy cl es.- F. S. (Kidderminster).- It is probably 
as well that you and your friends gave up solving 
the puzzle of the bicycle, and it would have saved 
some time, no doubt, if rou had never attempted it, 
especially when it was plainly visible that the 
description had not been written by a man who was 
of a mechanical turn. To· get you out of your 
difficulty I send sketches and a condensed descrip
tion of the specification. What the inventor intends 
to gain by his arrangement I do not know, as 
the seat must be thrown very far back, and the 
ordinary cba.in driving seem.s to me far more 
mechanical and a great deal simpler. The con
densed specification runs as follow s :-".Myimprove
ment consists in contracting the hub so that tbe 
main driving spindle shall pass through the 
wheel and toothed hub revolving round the spindle. 
T he spindle carries an internal toothed wheel, the 
teeth being semi-circular and gearing into similar 
teeth on the hub on one side of the wheel. I make 
a drum or hub of suitable size, D (Fig. 1), having 
teeth on the outside, T, into which drum I place a 
disc or cone, c, at each end. Fig. 2 shows a aide 
elevation, with a few spokes and rim of wheel, the 
cones being joined together by a spindle, J, eA-tend
ing t~-bove and below crank, K, the said disc or 
cones b eing made suitable for ball bearinss, now 
in general use. The said discs being eccent.ric, and 
having the bole bored near the edge, E, I place tbe 
driving spindle, s, in and through, tbe said spindle 
ca-rrying an internal toothad gear wheel, G, so 
slipping into, or engaging, with the t eeth on tbe 
drum, D; the said toothed gear ·wheel, G (Figs. 1 
and 2), on the spindle exceeding tbe size of the one 

Fig. 2. 

Fig. l . . . 

' ~g.:i 

Fig. 1.- Pla.n. Fig. 2.- Side Elevation, Fra~e and 
CrankS r emoved. Fig. 3.-Side E1evat1on. 

on the drum, or hub, n. according~ the ~ccentf}c 
is placed out of the centre of the d1sc, c, aforesrud. 
The gear wheel would be_placed in the space o, 
between the cranks K, in Fig. 1; the double crank 
running round the gear wheel i.s placed on the out
aide. The gear wheel, drum, and wheel being 
complete I secure them to the frame fork ends, F 
(Fig. 3), or angle arms, by ,Pins, P , ,to the cones, 9 : 
the spindle moving in bea.I'lllgs, A, m or o~ the sa1d 
fork ends of frame, H, the pedals, F, bemg mov
able on c to gear up.'' Some C?f tb~ letter~ mar!'ed 
on the drawings are not e;x:plamcd lD _spec!ficat1on. 
The above is what appears 1!1 the specifica~10~ an4, 
as I said before, where the lDlprovement IS, 1 cant 
see. but you will be able. to see for yourself.
P. B. H . 

• 
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Guard .-Saw-ou.ARD :M.!KER.-I know of no 
maker of a guard such as you require. and am of 
opinion thn.t should such a ~uard be invented it 
would be a disadvantage, as m feeding timber to a. 
circular saw· the hands should be perfectly free. To 
b e satisfied that there is no maker of such a guard, 
I wrote to one of the principal firms of wood-work
ing machinery in England, and received the follow
inff reply :-

DEAR SIR,-We have your favour of the 12th 
inst., but regret we are not acquainted with any 
guard suitable for the purpose you require, or 
we should be glad to give you the information 
desired." · 

In cutting thin, and especially short, stuff, we 
always use a pushing-stick in form of annexed 
sketch. The st1ck is trom 12 in. to 15 in. long, and 

w 
lSaw-gua.rd or Pushing-stick. 

when the saw is nearly through the cut, the stick, 
which is kept on the bench and near the right 
hand, is used by placing the end, w, against the 
piece of wood being sawn, and the piece is pushed 
to the saw without endangering the ri&-ht hand .. 
'£he left hand merely steadies the outs1de piece. 
In reference to your shield-not being able to cut 
above 10 in. deep with it-I suppose your bench is 
made to carry saws that will cut up to 10 in. deep, 
and your shield is made in accordance with it. 
Should you write Mr. 'l'aylor, statio~ what you re
quire, he may supply you with a shteld suitable for 
larger saws. If were near by so that I could see 
your bench, I might be able to suggest something. 
I might say .that for the work you have to do, I 
would strongly recommend a band saw; you woull! 
tlnd it a great ad vantage.-.A. R. 

Cemen t.-·w.J. C.P. (No Address).-The query 
about a cement to resist "heat and moisture when 
applied to broken ware" is decidedly vague, and! was 
at the outset considerably puzzled br, "the st.itches 
which appear like lead on both sides.' Anyhow, by 
a process of exhaustion, and by the noting down of 
t hings that W. J . <.;. P. seems not to mean, I have 
arrived at some sort of idea of what he does mean. 
.As ··w. J . C. P. hails from Jersey, he probably 
means by " ware" the earthenware mli.rm1tes suct1 
as are used for the preparation of bouillon ; by 
"heat," when applied to broken ware, he probabiy 
means the tire; and by "moisture," the contents of 
the vessel which eventually will be served up as 
soup. This is nU I can find in the query to go UJ?On. 
•.rhe "stitches which appear like lead on both s1des 
and do not show where or how the stitch is joined" 
a1·e undoubtedly what are known to the initiated 
as rivets, and the leaden appearance is perhaps to 
be explained by the fact that the brass wire which 
was used for the rivets was tinned over to prevent 
any possible action of acid on the wire. As to this 
method of "stitching" broken ware, I cannot do 
better than refer W. J. C. P. (and so save my own 
timeandspacein WORK) to No. 53 of WoRK-thatis 
page 41 Vol.li.-where he will find full instructions 
and dtagrams of all the tools required. Now to go 
back to ~he c~ment questi?n. It is not easy to give 
any advice w1thout knowmJ;C what the ware is and 
where the crack or fracture lies. If a portion of the 
rim of a vessel is broken out, white-lead sp1·ead 
upon tape, and wrapped round the article, makes 
an almost unbreakable joint when thoroughly dry 
and hard, or, to keep up W. J . C. P.'s metaphor, will 
make a most scrVlceable kind of "paten" on the 
w are; this is assuming that the pe1·sonal appear
ance of the ware after mending does not matter 
very _much. Mar~le or al.abaster . scraped into a 
fi~e powder and :rruxed up m to a thm creamy paste 
w1th gum (the best and purest that can be got) 
make an excellent cement that will stand heat and 
a certain amount of .moist!l~e. It answers, to my 
personal knowledge, 1n pos1t10ns such as the handle 
of a bro~n earthenware te~pot, but I question 
w hether 1t would stand the direct heat of a fire at 
all. I have heard, and read too somewhere or 
other, that ir the outer discoloured portion of an 
oyster shell be l'emoved, the white, flaky stutl:' inside 
/.p·ound to !'lour and mixed with white of egg' 
forms nn _exceedingly good cement, and 'vill with: 
stand mmsture and lieu.t. In composition it of 
course, re~em~les the one I ~a.ve mentioned above. 
Ir the art1cle ~v. J. c. P. wishes to mend is at all 
heavy, ~nd ;~is .to '!>e ~ift~d on and oft' the fire with 
a.ny ~c1.gh 1, of. ~tqwd m 1t, I should advise him to 
nvet 1t 11) add1t1on to any cement he may decide to 
use. 'l'lus reply may seem long, but is mainly the 
fault of W. J. U. P.'s badly expressed query.
H. J . L. J . M. 

In spectorsblp of F a c t ory, e tc.-A F .AITUFUL 
R EAD En.-I regret that it is not in my power to tell 
~ou "the things req)Jired to obtain a situation as 
taetory or worlcshop lllSpector, where to u.pply and 
when examinations at·e held, H any.'' ' 

Tlps .-G. F. J. <London, W.).- I well know the 
ditticulty there is m gcLting a good shape tip for 
Londo~ W<:st-End bespoke work. I have made 
evet•y mqUlry, but failed to 1ind a. man. '!'his 
answer ~ill be read by a good many practical 
workers ln iron and brass; it muy prove of some 
use to you and many otliers. .A. good shape being 
one of the greatest drawbu.cks to tile ~roduction of 
g~od tips. by men not acquaintetl w1th tho boot 
uade, I will unde1take to give, free of charge, to 
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any workman (the Editor has my address), paper 
patterns, or drawings, of good and fashionable
shaped heels, and hirits as to what is really wanted. 
It. is a. long-telt want that has never been supplied, 
and having sufl'ered llllder it myself, I am willing 
to do all I can in the matter. It is a good opening 
for some energetic reader of WORK..-W. G. 

Pack Sheetlng.-R. S. (Darwen).-It will depend 
a good deal on the quality of the wrappers whether 
you could treat and utilise them as floor-cloth. 
They might be made available for the purpose, but 
I am afraid you would find in the end that they 
would cost you far more than if you were to buy 
the floor-cloth ready. If you want to use them up 
in this war., try painting them with several thick 
coats of ml pamt; but without proper plant it will 
be hopeless for you to try to make anything like a 
good floor-cloth. With regard to the mark on your 
table e. good deal will depend on the extent of the 
injury. :U it is s light, and the polish only is 
damag_ed, it may be only necessary to touch up 
with I<'rench polish. On the other hand, if the 
wood is injured, you will have to scrape or paper 
down, or even to plane oft' the surface and repolish 
the top as if it were new.- D. D. . 

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

Fig. 1.' 

'Pig, 2. 

• 
.Fig. 3 • 

Anti-vibrator . Fig. 1 .-Wheel complete. Fig. 2. 
- Form of Rigid Brake-spoon. Fig. 3.-0s-
cilla.ting Lever with Foot-r est attached. 

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

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

saw B a mmer ing.-J. S. (Keighlcy).-You ~rish 
to know the difference in the effects of a blow on 
a saw-plate when struck with the cross-faced 
hammer and when struck with the dog-head 
hammer. •rhe cross-faced hammer is usc<l for 
straightening and not to regulate the tension of the 
plate; a saw-plate may be perfectly true, but of 
unequal tension, which may not be discovered 

until the saw has been 

Saw Hammering. 

setito work. Unequal 
tension may be dis
covered by bending the 
plate with the hands, as 
stated in WORK, No.ll9, 
p. 2,'i5. This may be re
moved by using the 
dog-head hammer, the 
face of which is rounded 
so that the effects of 
its blows will extend 
equally as shown at o 
in this sketch of a cir
oularsaw. Theetl'ectsof 
blows delivered by the 
cross-head hammer will 
be as at A and n. 'l'be 

blow a.t A will be struck with the trans\•crse face 
of the hammer and the blow at n with the fnce 
l?arallel to the h andle. In some cases t11o cross- I 
faced hummer will generate a ~;imilar effect to 

that of the dog-head hammer, b/ striking first 
with one face ancl then with the other face o! 
the hammer, crossing the blows. distributing the 
hamnaer effects more equally than if the blows 
were in one direction. In vVomr, No. ll!J. p. 235, 
I gave instructions as to how to take out a loose 
place in a. circular saw. It may be taken out with 
the dog-head hammer alone; but it must be under
stood that sometimes a loose 1Jiu.ce is caused when 
it cannot be tn.ken out with t.he dog-heu.d hammer, 
ancl the cross-fnccd hammc1· hn,s to be used. I refet· 
to n. place caused by over-heu.ting when w orking 
the saw, causing blister.- A. R. 

St a ln.-W. J. H. (RcaflinrJ).- I fancy you have 
been misled as to the name of the stu.in you re
quire, acacia being tho tr.chnical name for gum 
arabic, which is rarely used for staining purposes ; 
but this gives no clue to the colom· you r equire. 
If you ean send us a sample of the colour, I shn.ll 
be pleased to assis t; meantime, r en.<l carefully 
through "Shop" for the las t three months. Many 
hints,o.ppea.r on stnining and varnishing walking
sticks, which arc equally applicable to uwbl·cllus.
Lu~EBOA'r. 

P a intin g T e x ts for Chu r ch W a lls .-G. M. H. 
(Derbysh'i?·e).-Yes, they n.rc commonly paintccl on 
zinc. .l!' rom this you should ha Ye your· scrolls cut, 
aud, as fat· as possible, so arrange them that the 
joinings may come whc1·e the "return!!" and 
"turnovers'' of the scrolls occur. Both for paint
ing and fixing, rou will find it more convenient to 
have yom· work in detu.cheu pieces than Lo have the 
whole soldered together before beginning. Sheet 
zinc is sold by the pound, and the price per foot will 
vary with the gauge : but you may roughly set it 
down at }!d. or 2d. Zinc texts. look bes t fixed up 
with plain brass-headed nails. As ground colour, 
scarcely any other than bult'is inordinnry use; but 
care should be taken t.hat it does not too nearly 
approach the colour or the walls. \Vha.t is cu.llctl u. 
·• blush buff'' will tell best on some ·walls, on othe1·s 
a greyer tone will be more elt'ecti vc. On the l;nrn
overs a posit.ive ground colour will be used. 'When 
the ground is thoroughly dry, the gilwnr; ohoulrl be 
first put in, and to prevent the gold leaf from stick
ing in wrong pln.ces, adjacent parts should be dusted 
·over with powdered whiting . .All gold ·work should 
be boldly outlined witb black, as should also the 
edge of the scroll, so as to cut it oft' distinctly from 
the wall. G. 1\1'. H. will find choice of alphabets 
published for church decorative work. 'l'he cha
racters are most readily put in with stencil plates, 
and finished with tile brush. Sacred names and 
initials are usua lly put in with gold or red, and 
subordin(Lte charactcril with blue. '!'he drawback 
to zinc is that it is liable to cockle, a.nd t.hc text mo.y 
instead be painted direct on the wall itself. 'l'he 
space to be painted has first to be gone over with u. 
preparation, which stops suction and pre,·ents damp 
coming through. ~rhis is made by dissol\·ing gutta
percha and shellac in naphtha: the solution must 
be so thin as to work freely, but not so t.hin as to 
run. 'When this method is employed. texts are 
often painted without scroll-work, aud in that case 
the lettel'ing is set out on the wall, and each 
separate letter is ii1·st painted over with the solu
tion, and again, when this is dry, with coloul·.
S. W . 

Antl-vibrator.-vV. E. H. (No 'Address).--You 
are l'ight in supposing that on lifting the machine 
the wheel would rlrop down; but obviously it 
could not 'drop more than 2 in. If you object to 
this, you could screw a stop-pin in the fork side 
just above where the lever rests, so as to catch it 
when goin~ too fa1· up. \Vith reference to the 
wheel catcfting the mnd-guard, its altered position 
places it so much furtlte l' awn.r from the fork top 
and guard that you n eed not. fear this happening. 
provided you have the spdng st roug enough.
S)YCLOPS. 

Oxford Ca.Tt.- G. J. w·. (A nfl·im).-1 cnnnot 
form a Yery clear idea of what you want. either 
from the name you g~Yc o1· from your ske tch. 

Oxford Cart. (Scale, ~in. to 1 ft.) 

From the latter, ho,YeYer, I gather that the cnrt 
you require is t.o carry two persons only. I tlwrc
l'ot·e give a sketch of n. simple and ca.!<ilr built · 
vehicle (scale,! in. to a fool), and r efer you to\ ol. I.. ' 
No. 19, p. 295, where yon will J"IIHL an u1·t icle on a 
"Batll~den" cart, which will help yon. :1s many oe 
the details at·e s imilm·. 'L'o g h·c dimensions of the 
various parts wonld occupy too much SP<l CC fo1· 
tbc.se columns; besides. thcs~· will ahogcthcr tlcpcnrl 
upon the size of t he animal you int \·llll lhe l'Ur t to 
suit. llut if you follow the scale gi\·en, you wiU 
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h nxe a cart for a "polo-pony" size-i.e., U hands 
high.-0 !'H" .li::S: . 

Papers for Watchmakers.- E. T.- There is the 
liorolouical Jou1·nal. publls hed monthly (1st of 
eRch month), at Nor thampton Square, Clerkenwell 
(price 3d.), which may be had through any bookseller, 
ot· di rect from the Secretary, Horological Institutei 
LI S above. I have taken it the last twelve yet~rs, anc 
tind it very useful. 'l'hen there is the "fVatch
?luiker, J eweller, and Silve1·smith,· published at 
68, :1-'Jeet. Street, London (5s. p er annum, or Gel. 
monthly). in which useful information is to be had. 
I know of no others of much utility.-.A.. B. C. 

III.-QUESTIONS SUBMITTED TO 00RRESPO~DENTS. 
Spray Diffuser.- POTTER writes:-" 'Will any 

reader give me directions for making a machine to 
work by hand for blowing insecticides in the form 
of fine spray, as it is very much wanted in large 
green houses '1" 

Measurement of Paraffin Barrels.-PAlU.F
FIN writes:-" \Vill you inform me through vVOH K 
bow the measurement is reckoned in paraffin bar
rels '1 For instance, on the end of the barrel is '120 
tests;'whatis the meaning, and how is it reckoned 1'' 

To Preserve Stone.- H. L. P. ( i l·fontrose) asks: 
-"What is the best. preservative to prevent from 
decay a. church steeple built of carboniferous sand
stone and exposed to the sea air~ Has it been 
used anywhere with succcss1" 

Coal-dust Briclts.- G. R. !Sn-inton) asks:
.. ·will any reader of \VoRK kindly inform me what 
the coal-dust bricks are made on I understand they 
are made of coal-dust, pitch. and ot.hcr ingredients, 
but what are the component parts? I s it a patent 1 
If ~o. who is the patentee und manufactured" 

H e:ating Small Greenllouse.-NEWLAND asks: 
_ .. \Vill some reader of \VORK kindly tell n1e how 
I can fit a hosting apparatus to two Rippingill oil 
stoves with 3 in. ourners1 I want to keep the f1·ost 
out of a small greenhouse 12ft. by 5-}ft. 'fhe stoves 
by themselves are not sufficient. I think some 
system of a boiler and piping might answer. but I 
do not understand tile working of a hot-water 
apparatus." • 

IV.-QUESTIONS .ANSWERED BY COl<RESPONDENTS. 

Bread-cutter.-0. P . "W EBB writos, in reply to 
J EAN (see No. 127, page 366) :-"A simple bread-cut
tin~ machine may be constructed as follows ': Take 
a p1ece of beech, or other hard wood, 18 in. by 12 in. 
by 1 in., planed smooth, and nicely squared; then 
ta.ke a strip of irou, ~ in. thick, ~ in. wide, 19 in. 
long; heat one end and bend up 1 in. close, then 
bend up the whole in half, so that you leave a space 
between the two sides of ~ in., as s hown at A 
!Fig. 1) ; drill two holes, countersunk one side a.s 
shown. on one of the shorter sides of the boa!"cl 
at 1~ in. from the side; cut out a piece! in. wide by 
*in, deep; screw this piece of ironwork on, as at 
A (Fig. 2). Now cut two pieces of the same iron
one 2 in. long, the other 7 in. long; drill a hole at 
-~ in. from each end of the longer piece, and a hole 
-~ in. from one end of the shorter piece, and t wo 
Jwles-countersunk-at the other end; cut a small 
1liece, ; in. wide and ~ in. deep, out of the side of 
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:Fig. 1.-Guide for Knife. Fig. 2.-Machine 
complete. 

the wood base at 8 in. clear from the other. Rh·et 
these two pieces together, so th:tt they work easily, 
and screw the m on to the block as at B (Fig. 2). 
Now take a knife, with a blade stout and aliarp, 
and about lti in. Ion~; at about~ in. from the point 
drill a hole. Pass tne blade through the ~oove in 
the upright, edge downwards, and rivet 1t loosely 
to the end of the iron at the other aide. .A.ll t his 
will be better understood by a reference to the 
sketches. The machine is now completed. 'l'o use 
same, place the loaf on the board, j ust overlapping, 
and with one motion press and push the knife by 
the handle, which will cut off a slice; lift the knife 
and repeat until the whole is cut up." 

Heliograph.- 0. P. WEBB writes, in reply toR .. 
N. (see No. 129, page 3!J8) :-This little instrument is 
nscd for the purpose of signalling by means of 
flnshing the reflect.ion of the sun's rays, according 
to a pre-armnged code, and is most simple in its 
general principles of construction. I am not cog
nisant of the details of the instrument in use in t be 
Army Signalling Department, but one made in 
a ccordance with the following instructions will be 
found thoroughly effective : 'l'ake two pieces of any 
hard wood, say. 12 in. square, and hinge them to
gether on one side so that they open in the form of a 
book; at the opposite side, and about 1~ in. from the 

SHOP, ETC. 

edge, place a small thumb-screw for the purpose of 
opening and c losing the boa rds to give proper eleva
tion to the i.•strument. Now procure a small dr
cnlar min-or, 6 in. diameter, fitted into a tin back and 
rim, which can be obtained at a turnery or hair
dresset's shop. From the exact centre of the tin 
bnck cnt ont a circle 1 in. in diameter and clean otf 
the quicksil \•er from this space at the back of the 
glass; this is for the purpose of seeing from the 
back that the mirror is directed towards the spot 
it is desired to s ignal to. Draw n line across the 
back, andnt each end, close to the edge, solder a very 
small ring, also a similar ring on the edge half-way 
between the two; the positions are indicated in 
Fig. 1, A, B, c. Now take two strips of iron-s&y i in. 
thick, -~ in. wide, and 9 in. long-and bend them as 
shown at E and I<' (Fig.1). Drill small holes through 
them. o, H, r, J, K, L, and rivet them together atH and 
I. '!'his will be fnlly shown by a reference to tbe 
sketch. Take a steel knitting-needle, pass it through 
the hole J, then through the two side rings at t he 
buck of the ruirrot· and through the hole K; secure 
the ends that it does not slip out. 'l'he ~lass will 
now swing in a frame, as it were • .Affix thls portion 
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Wilh Numerous Illustrations. Thlfd Edilioo. 35- 6d. 
Design in Textile Fabrics. By T . R. AsasNHVRST. 
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Fig. I .-Front View of Helloscope. Fig. 2.-Side 

View. Fig. a.- Lever hinged to Stand. 

to the stand by screws throllgh the holes G, L, in the 
centre of the stan"d, about 3 in. from the edge. Take 
a piece of hard wood, 9 i n. long and t in. thick; 
shape it as Fig. 3 ; binge the end A on to the stand at 
nbont l i in. from the front edge, as shown at A 
(Fig. 2). Get a small piece of steel spring, attach it 
to the stand, a.nd bend it so that it comes under 
piece A in Fig. 3. Now get a piece of moderately 
strong wire, say about 9 in. long, ruake a. book at one 
end, which put through the ring at t he top of mirror, 
and clench it ; attach the other end to the leYer, 
and the instrument is complete. Upon tapping the 
encl of the lever the mirror will oscillate and tlash 
the eun's retlection. It is a very simple matter to 
arrange a. code of signals. If this explanation is not 
v.erfectly clear, I shall be happy to further elucidate 
1t through the medium of 'Shop.'" 
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