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1.- Lead D Trap. Fig. 1 A.-Section of ditto. Fig. 2.-Bell Trap : section. Fig. 3.-Iron Box Trap : section. Fig. 4.- Iron Eox Trap, sometimes 

called D Trap : section. Fig. 5.-Lead s Trap, showing Place ror connecting Air-Pipe. Fig. 6.-Lead P Trap. Fig. 7.- Small Lead s Trap, with 

Cleansing Screw A. Fig. 8.-HeUyer's Antl-D Trap with Square Outg<o. Fig. 9. - Diagram showing Manner of conducting Wash from Bath into 

Drain through Open GUlly-Traps. Fig. 10.-0pen Channel Bend fixed in Brick Manhole for Inspection. Fig. 11.- Field's Flushing Tank for Drains. 

Plg. llA.- Side Section of dit to. Fig. 12.-GUlly-Trap, with Inlet a.t Back. Fig. 13.-Hellyer's "Dr ain Sentinel.' ' Fig. 14.-Disconnecting Air 

Chamber with HeUyer'a " Drain Sentinel " Trap and Channel leading to it- A, Trap ; B, Channel ; C, Inspection Arm ; D, Arm for Air Inlet ; :S, Air· 

Pipe to Manhole. Fig. 15.-Section of Hellyer'a Ventilating Drain Syphon- A, Grating and Inlet for Air; B, Inlet for Air when A is covered. 
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TB!PS AND DRAIN SYPHONS. 
BY W. R • 

WHAT an exceedingly cautious man is the 
&ve!_lge British householder I 

With what ca.re he locks and bolts his 
doois at night, sets electric and all sorts of 
a.larums, lets loose his dog, and takes every 
preca.ution to keep away that ingenious 
fellow, the enterprising burglar I 

He sleeps in peace, and fancies he is safe, 
but how often do we find that an enemy 
:WOI'IIe than any burglar is stealing up from 
the undergroun'd regions through a. pipe 
but a few inches in diameter, and finding 1ts 
way into his very bedroom, robs him of 
tha.t which is far more precious than his 
plate his health I 

He spends pounds freely to keep out the 
burglar, but if h e has a plumber's bill of a. 
few shtllings for repairs to his water-closet 
Ol' some such apparatus to keep oft' this 

· enemy--aewer-~-he storms and fumes 
. under the conviction that he is being taken 
&dva.ntage of. 

Every householder should know the state 
of all the sanitary arrangements in his 
lious~ so that he might understand the 
gra.v&:mecessity for keeping them constantly 
clea.ns$ and in good order, and also know 
what Sliould be done when repairs are 
necessary. The most particular part of any 
sanitary fitting is its trap, which bears to it 
the same relation as the lock does to the 
door. As we ofttimes find a door guarded 
by a very !poor lock, so do we very often 
discover a water-closet, a sink, a lavatory, 
or some such fitting, provided with a very 
ineffectual trap, and sometimes without one 
at all 

Now it should be laid down as a law of 
the "Medes and P ersians," that every 
sanitary fitting should be disconnected from 
t he drain by a proper and effectual trap. 

The material of which a trap is made 
deserves important consideration. It should 
be either lead or earthenware ; iron is some­
times used, but cannot be recommended 
even if coated as explained in a former 
paper or enamelled, for as it is holdin~ 
water constantly and sometimes frecal 
matter of a very corrosive nature, it is liable 
t o rust and become rouah and dirty. 

F or indoor work, lead traps are decidedly 
the best, but they need to be woll ventilated!. 
for I have seen a lead trap eaten in sma.l 
h oles like a sieve by the foul gases which 
had accumulated in the soil-pipe, in which 
no means of ventilation had been provided. 

. For it must be remembered that effete 
organic matter begins to be decomposed 

. immediately on pn.s~ing into the drain, and 
gives off t hat foul and dangerous h'n~ which 
we call sewer-gas. 

For outdoor work, earthenware is best 
suited, as being fixed unrlcrground and of a 
non -corrosive naturo, it is not lin.l,Je to 
damage from a. chance b low without, or 
from the foul air and matter within. 

Sometimes, as explained in p. !i l 6, we 
have to fix earthenware traps a t.tn.ched t o 
w.c.'s within the hon:;c, and in ~u<'h posi­
tions when fixed ns cx pln.im:•l th c· rei n, they 
give every satir-;far· liun ; hut for trn.p~ im­
ruodiately und r• r llOw;cmn.ich;' sink~, la,vn.­
t My basms, baths, etc., lead should al way:> 
be Wled. 

One of the oldl'st traps nt')w in uiic i~ tlte 
D trap1 shmvn at Figs. 1, lA. I t was formerly 
exterunvely used for water-closets, and is 
very often found in combination with thn.t 
abomination the pan-closet, t hough it is 
sometimes made in smaller sizes for sinks, 
lavatories, etc • 

• 

I 

TRAPS A ND DRAilV SYPJJONS. 
._ .. _ 

I t con!;ists of a lead bodv or box, A, wit.h 
a. dip or inlet-pipe, n, and U.n outlet o. The 
various parts are soldered together. As 
before stated, this trn.p is one of the oldest, 
n.nd is at the same time one of the worst, 
traps in use, for despite the crus.'tdo against 
them, hundreds are still in use in various 
towns. 

1'ho body A soon becomes foul, for one 
flush from the closet never washeR out all 
the excrement which hns been depo~itcrl 
into it, and in a sho1·t time, if frequently 
used, it becomes a veritable cesspool. 

The diiJ-pipe B is often fixed some distance 
from the band, as may be seen in the section 
Fig. 1, thus Iea.vin..,. a space for soil apd any 
foul matter to collect, and it is gencm.Uy 
either too short or too long; if the fonner, 
the trap soon ceases to act as one if there il:; 
the least syphonage ; and if the latter, the 
soil and ~aper are more than ever impeded 
from leavmg the trap. 

Tho dotted line in the section shows 
where the foul matter chiefly settles and 
becomes hard and cement -like. 

'!'he air-pipe-if any-which is connected 
to this trap is usually either ~ in. or 1 in. 
in diameter, and has so many tmns n.nd 
bends in it, that it is scarcely better thnn 
nothing at all. 

And here, in pa.c;sinP, I may say that no 
soil air-pipe should uc fixed less than 2 
in. in d iameter, for the plumber should 
know thn.t the ob::;truction to the pa,'\iiU~c of 
the air caused by the friction, due to the 
velocity with which the air pa.sses throug-h 
a pipe, increa.ses as the square of the veloci ty 
llivided by the diameter of the pipe; thus 
the obstruction offered in a l - in. pi pc to a 
given volume of air passi n~ through a given 
length in a given time is thirty-two times 
as _great as in a 2·in.l>ipc. 

By far the best pan is to ca.rry a pipe 
the full hore of the soi l-pipe up to the roof, 
and Jet it stand a little above the r idge, so 
as to keep all foul air escaping then:from 
away from the winnows. 

Another trap whose sins are many is 
shown in section at Fig. 2, anrl is styled the 
"bell trap," on acconnt of the hell which 
is fastened to the grating and which forms 
the "dip" or water-seal. It is used for 
!'links, and a.lso for smface-water. The sr.ace 
all rountl the stand-pipe soon becomes filled 
with dirt, as the pnssa.ge of the 'vatcr 
thron~h the trap is so sluggish thn.t it. cannot 
k eef> itself clean, and the inevitable re~utt 
is t 10 pulling up of th e ~rating and knocking 
off the Loll, when the water runs off mCJTily, 
and leaves a free vent for n.nyth ing in. the 
shape of bad air or gases which should 
chn.nco that way . 

Some makers hnxe tried to improve this 
trn.p in mn.ny way:;:, but under wba.tever 
di~·.,.uisc they offer it to you, haYe nothing 
at ';11 t o do with it, for it soon cea~es t.o he 
a tmp and becomes n. snare, while there arc 
plenty of good trap:; to be had equally a.s 
cheap. 

Fi;;:-:. :l and 4 ~how sections of traps which 
arc as kin~~ to the bell trap, but yet are far 
from perfect. They arc both madt: 01~ the 
same principle ; one, however, eroptJes 1tself 
at the side. while the other passes the water 
th ronrrh the bottom. They are usually 
mnde ~,f iron and arc used for stone sinks, 
or on the ~r0nnd- lcvcl for· surface-water. 
They hot h :-:n trcr from one grc..'tt defect, 
they o.re not ~elf-clea,nsing. for in the angles 
mn.rked A n.nd B, dirt, soap, and slime 'vill 
collect impeding the passage of the water, 
and fi~ally stopping it altogether, when the 
trap has to be lifted out and clea11;ed, fl.!ld 
ns 1t is very often merely dropped mto 1ts 
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place a1_1d not cemented as it should be, 0&11 
can ea.stly he do!le, and to prevent a. recap. 
rence. of the nmsance .the trap is flung aQ 

one stde, and a free e:ut for drain air ia ih 
consequence. t 

Sin eo M ~srs. Beard and Dent first int.ro­
du~ed thmr patent cast. lead traps, 8I'eat 
stndes. have b~en made .m this department 
of s~mta.ry SCieJ?.Ce. Ft~. 5 and 6 show 
~pecun~ns of t~etr S and P .traps : they a.re 
made m any stze from l i m. to 4 in. and 
posse.c;s many advantages over the ofd D 
trap. They have no places in which filth 
can ~r?umulatc, they are smooth, without 
any JOmts or seams, and are very easily 
flushed. 'fhc "Dubois traps " are similar 
in appearance to Ben.~·d and. Dent's; they 
are dmwn u;v hydrauhc macbmery the same 
as lc~td soll-ptpc, and to my mind are 
supenor to the cast-lead trap11, being a.beo­
lutely of one thickn~ss throughout, perfectly 
smooth, and ther.e 1s no chance of finding 
any small holes m them a.s we sometimea 
do in tast goods. In using the' smaller sizes 
of these traps, whether cast or drawn it is 
ahmys better to have them with a. cle~ning 
~('!'~\~' s~ch ns n~ a.y be seen at A, Fig. 7, for 
fat 1hty m cleanng, should they nt any time 
hccomc choked. Nothing less than a. 4-in. 
trap should be used for fixing under a. water. 
clo:-:et, and it should be soldered by a wiped 
joint to a lead branch pi pe passing through 
the wall to the soil-ptpe outside. . If the 
cl0xct be some distance away from the 
Yert ica l soi l-pipe. so that this hmnch exceeds 
4 or 5 feet m length, it wjiJ Le better to 
solder in a 2-in. lead pipe as sho'm in dotted 
lines at A, F iz. 5, for the purpose of ventila~ 
tion. This p1pe may be carried above the 
ro0f independently of the large soil-pipe 
ventilator, or may join that pipe at a point 
ahovc the highest water-closet branch. 

This minor air-pipe will prevent syphoning 
in the trap, and will also carry oft' any foul 
a~r which may accumula te in the branch 
p1pe. 

Not very unlike in appearance to these 
traps is R cllyer's "Anti-D trap," as may be 
seen at Fig. 8, but this has a sfuare outgo, 
which renders the trap less iable to be 
unsypboned. 

Wa!'ite-\>ipes from bathi!, sinks, lavatories, 
etc., sbou d pa..c;s at once, if possiLie, through 
the wall into the open air, and discharge­
if they be fixed upstairs-into an open 
head which in turn carries the water bf 
mea~s of an iron pipe to the ground leve~ 
where it is discharged into an open gully­
trap ; Fig. 9 illustrates plainly enough what 
I me.an. 

It will be seen that the short lean wnste­
Pripe is trapped immediately under the bat~ 
fbis is not absolutely necessary, as there.chlB 
no danger to be feared fron~ th~ air. whi 
might pass up through th1s p1p~ if. left 
untmpped ; but there is no doubt 1t mll be 
very unpleasa.nt to the sense of smel~ for 
the soapy slime which will be sure to collect 
round t he inside of the pipe smells very 

nasty. f b tb 
Jenni~gs ~n.s bro~~ht out a trap or a S, 

etc., wh1ch, m add1t1on to the _usual w~tet- . 
seal, has a ball which floats llt,01l.IDSt the mle: 
pipe a1_1d prevents. any back J1rcssure o. 
drain a.1r from. entermg the hou~e that :raY t 
Lnt the secunty affor~ed ~y thts trap 15 t 
needed if the waste-ptpe diScharges tn~ 
open air; ~nd if it b~ feared that ~be ·n-A 
will blow mto the p1pe, a. coppe1 ~ ~if 
flap should be soldered to th.e end of 1.t. ide 
the waste-pipe has to be cam~d down ms e$d, 
the house, 1t should b~ entl~ely h:,Jd be 
and an air-pipe of suffictent s~ze 5 *• 
carried from the highest pomt near 
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to the roof : at the foot. a gully-trap 
be fixed as before explamed .. 
traps which have been . descnbed .up 

to _now are only fit to b~ used ll,'l· ~onnectiOn 
with the internal samtary fittwgs of a 
hGUSe, and nre, therefore, the only s.ort 
with which the plumber has really anythmg 
to do · but we often find that the plumber 
who has to fit up the interior, has also to 
au~rintend the laying of the drains outside, 
ao it is well that he should thoroughly 
understand the work throughout. . 

In the first place, o.s regards the dram, the 
pipes should be wade of stoneware well 
gla.zed perfectly smooth within and ac-
cura;iy round. . . 

All Junctions or branches mth the mam 
house drain should be made at an acute 
angle running in the direct ion of the current. 
The joints are best made with cement, care 
being taken that the spigot end of one pipe 
goes tightly up to the end of. the socket in 
the oilier, so o.s to leave no ndge or space 
inside to cause an obstruction. The drain 
should run straight from point to point, 
and at everychange of direction some means 
of inspection should be provided. 

This is best done by fixin~ an open 
• channel bend as shown at Fig. 10, and 

carrying up a square brick manhole to the 
surface, covered by an iron grating or solid 
cover; such channels may be obtained of 
Messrs. Doulton & Co., Lambeth, who make 
them at a variety of angles. 

As regards. the size of house drains as a 
general rule, 6-in. pipes for the main drain, 
and 4-in. pipes for the branches, are the 
most serviceable. In the case of a very 
large mansion, it may sometimes be desirable 
to lay 9-in. pipes, but it must be borne in 
mind that it takes a. large quantity of water 
at a. great velocity to thoroughly flush a 
drain of this size. For this purpose, an 
automatic Hushing tank placed at the head of 
the drain answers capitally, as by this means 
rain-wateri and the wastes from sinks, etc., 
ma.y be eo lected and discharged with great 
force through the entire length of drainage. 
Every long drain with many branches should 
be thus flushed. 

One of the best contrivances for this pur­
pose is Mr. Field's tank, shown at Fi!!S. 11 
l~A. The wastes from the sinks etc., ~ould 

·di.seha;rge .over the grating into the small trap, 
A, which 1s movable, and thence to the body 
of the tank, B. The outgo is in the shape 
of a. syphon, c, and, when the tank is full, 
the "!ater overflows through the longer leg, 
starting the syphon and emptying the con­
tents of the tank quickly into the drain. 
Mess:s. Doulton & Co. alRo make a capital 
flns~g tank, both in stoneware and gal'­
va.msed wrought iron. These traps also act 
a.s grease-traps fo~ preventin~ t~1e kitchen 
gr.ease from entermg the dram m solution 
mth hot water, as the cold water in the 
?tnk co!lgea.ls the fat as it enters, and leaves 
1t floatmg after each flush. 'l'be accumu­
lated grease sh~ulq be ~emoved periodically, 
or the resul.t will m ev1tably be a stoppage. 

1 A most se~nceable trap for receiving surface­
fater, _ram-water\ and the various wastes 
thorn smks, etc. (t>ut not scullery sinks as 

.e ~ater from these often carries gr~se 
With lt, and ~hich should be treated in the 

. '!b~nner me~tloned aboye), is ~be gully-trap 
It own at Fig. 12, lll:ld m sectwn at Fi~. 9. 

shoul~ be pro~1ded ~ith a galvamsed 
gra.tmg, and, if posSible, the rain-water 

~d wa.s_tes shou14 enter by means of a bend ar Inlet at e1ther the back or on one 
0 ~he tra.P.. By this mea.ns the splash­
~Ich 18 mevita.ble when they empty 

6 t op of the grating, is prevented, 
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L ATHES FOR EVERYBODY . 

and greater facility is offered for inspection 
and cleansing. 'l'he surface-water from the 
yard or area where it may bo fixed can 
enter through the iron grating at the top of 
the t rap. 

The soil-pipe, or w.c. waste, should be con­
nected with the drain by means of o.n obtuse 
bend at its foot, and the dmin from this 
point should run in as direct a line as pos­
sible for the sewer. After the drain has 
passed all points of junction of branch 
drains, a syphon or trap should be fixed, to 
thoroughly disconnect o.ll o.ir communication 
between the house drains a.nd sewer. 

A large variety of traps are made for this 
purpose, but one of the best is H ellyer's 
"Draiu Sentinel," shown at Fig. 13. The 
inlet is in the form of a cha.nnel, thus afford­
ing a la1·ge inlet for air to the house drains. 
This trap should be fixed in a. disconnecting 
air chamber, as may be seen in section at 
Fig. 14. A manhole, or ait· chamber, of 
ample size is built up to the surface, of 
brickwork, and a channel-pi11e, n, is laid at 
the bottom of it, receiving the house drain 
and emptying into the "Drain Sentinel," A. 

This channel - pipo may be had with 
branches if necessary. T he floor of the air 
chamber should be sloped from the sitlcs to 
the middle, a.nd the inspection arm, c, should 
be stopped with a plug or movable stopper. 
The arm at D may be similal'ly stopped, or 
a pipe ma.y be ca.rried from it to ventilate 
the drain on that side of the trap. 

The top of the air cham beL· may be 
covered by an iron grating or a. solid cover. 
In tho latter case, one or two 4-in. pipes 
should be carried up from the a.ir chaw bcr 
as E (Fig. 14). 

Messrs. D oulton & Co. have a trn.p which 
they call the "Kenon," in connection with 
which they ma.ke an a.ir chamber floor of 
stoneware, well f. lazed, which has a G-in. 
channel po.ssing through the middle, with 
side inlets for branch drains, if necessary. 
It is very useful for places where the work­
man does not understand how to construct 
the floor himself. 

Messrs. Dent & H ellyer have a. trap, 
called the "Ventilatin~ Drain Syphon and 
Sewer Interceptor," which will give great 
satisfaction, if properly fixed. It. is shown 
at Fig. 15. It consists of a roundJ>ipe trap 
with a 2~-in. water·seal. The bo y of the 
trap is comparatively of much smaller dia­
meter than the inlet, for the tra~ to hold as 
little water as practicable. 'I he in let i:; 
about Gin. above the water in the trap, so 
that the discharges fall almost vertically, 
changing the water by a very small flush. 
The upper part of the trap is en la rgcd for 
the admission of air into the housa drain, 
and is surmounted by an iron gra.ting. 
When this syphon is situated near a window 
or door, it is better to replace tho gratinp by 
a stopper, and a. 4-in. air-pipe shoulct be 
carried from the air chamber to a wall 
remote from the window or door. 

It is not absolutely necessary t o increa.se 
the size of the trap or syphon for the air 
inlet, and a very decent job and a cheap 
one may be made with a 6-in. stoneware P 
trap with an inlet at the back, using the 
upper inlet for ventilation. 

In any case, the sanitary arrangements of 
a house should be so contrived and con­
structed in the best a.nd simplest possible 
manner to use freely_ those deodorisers and 
disinfectants ·which Nature itself supplies: 
namely, water and air. These are, or ought 
to be, common to all in a pure state, though 
it too frequently ha.ppens that both the one 
and the other are contaminated by man's 
culpable agency . 

L,\ THES FOR EVERYDOHY 
BY SELl~-H gLJ'EH. 

T HE construction of the bed and fro.me will 
not be found t o be difncult by auyLocly who 
has succeeded in making the heads, n-; I 
have dcscribetl ; but, to 1110 ke a g~•o\1 jnl •, 
none of the work must be carcle~slv exe­
cuted, as want of st.eadiness in this }'art wi!l 
prove fatal to all good work in the a llw. 

For the bed and legs, it would l•c well to 
have the wood 4 in. x 3 in., l1ut s lic:htly 
lighter stuff could be made to ad. l t. is 
well, howe,·er, to have everything rigid antl 
very strong. 

From Fig. 2 it will be seen that eaeh leg 
consists of two pieces mortised together so 
as to form a T. To keep the legro; as rigill 
as pos:;ible, I got stays forged from iron 
1 in. x it in., and, having japanned tllcm, 
fastened them to the wood work with ~-in. 
bolts. These stays were lll fH le of CJliC piece, 
bent into the shape of the lettC'l' V, antl f>o 
high as to let the centre upun wlt ich 1 he 
crank hangs tKtss through their apex. 'L'hc 
tops of the l e.~:s must 1Je carefully cut n.way 
from each side, leaving a shoulder, upon 
which the sides of the bed may re. t. 

Two bolts at each end will then ~Cl·llrc 
the bed and leg.:; in place. The h•pof the 
bed must now bo llCrfcctl y flat :H.ll out or 
wi1llling. Each check must J.c t !.-:- !'anw 
depth, so that the under part. 0f 1 he l•cd 
will be tint ; and the shears lllll!'t be exactly 
2 in. apart, the ~amo at earlt end, and at 
eYe•·y point between. If tlte hcadstock-1 
hn.ve been made <:xactly, the tenons will bu 
found to tit nicC'lY into the i,pncc fol' tllCIII 
in the \,eel. · 

The frame will now be fouml to he fairly 
steady, but it will r equire ~omc f>tretdu.:ri'l 
connecting the legs together, so as to pre­
vent the }Jressure of t.!Je centre!; OH t h.a 
crank axle from pmhi ng- ihcll\ :l JII.\1 t. Tho 
front one may Ll:' a piece or in.~n 1 iu. x 
tin., lyin~ flat on tho ground, an~l fnslcnel l 
to the bed with wood screw.s, ns ~ho\\'n. 

As the treadle will be hinged to th<: olhet· 
stretcher, it will rcq ui re to be so mew hat. 
stronger. 

I used wood J! in. x 2! in., n.nll let it 
into the ends of the cross pieces of the le;:$, 
as :;een in . Fig. 2. A couple of li ttle Lolt-:. 
S! ·;urecl it very firmly. '!'he ~tand is now 
ready to mound the flywheel n.ntl cmnk 
shaft. 'fhat used for this lathe was hou;.:ht, 
the tiywheel being 27 in. diameter, with fom· 
l'pceds, and one small speed for mctn.l work. 
The throw of the crank is 2~ in., which, 
llouhled, makes 5 in. from the highest to 
the lowest point. 'fhen the pitman comes 
to a point in the treadle halfway between 
the hinge and the place the foot rel)tS on, so 
tha.t the trca.dle rises 10 in. in front, which 
I find to be a fair allowance for a lathe of 
this size. 

The centres on which the crank is hung 
can be purchased for about 1 ~. Gel. a pair, 
a.nd it would not pay to make them at that 
rate. It is not a difncult job in any ca:;e. 
A piece of -~-in. steel is Rcrewed, and a cone 
turned in the lathe. The point is then 
hardened. The centre hole:; in crank 
should be bored deeply with ~-in. drill, 
and it would be better if they were bushed 
with hard cast steel. 

Instead of the bent crank shaft and pit­
man, a straight shaft and externa l cr<lnks 
could be easily used. Bes~emer steel 1 ~in. 
diameter would do for the shaft. It should 
be hung on plummer blocks, which could be 
either purchased complete for 3s. Gd. each, 
having 1 in. bearing, to which the sha.ft 
would be turned down ; or else cut from 
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'rite,like~.6 and 6;or elset·nst in j ju~t:' fits bct~·een tbo bed, null tho point, The trendle for the bent ctank aha8 
met&l like tlie same f4rures. }'igs. 7 1 ~\ is just over the midJlo uud f> in. simply n fmme like Fig. 1, about lltl. 

8 show the external cranks. Tht'Y lll't~ ' ft·,Hn x. shorter t.hnn the bed, and 2ft. a in ww., 
m~W!e i.u cast. it·ou, b.ut I have l)l't_~n To uso this ton~ plot, the . h.end::-to~k ~1-l 1 Tho po.sition of the centra~ member' -. ._ 
p_iecea of plam bar uon, about ~ m. placed on the hed m t.ho po:;1t.lon wlnch 1t 1 tlotmmmed by that of the d1p in ora.nk as.. 
fot ~ 1s to Ol.'l'll~Y porma.n~nt.ly, nud t!ll) t.olll\llt•t · lt sl~ould be directly under it. The~ ia i 

.tll:ll plants employed, tho back stretclwr pltworl agn.mst \lliO h\1.'0. A pomt 1s t lL'U mol'tlso eut,, through whirh the pitm" 
be so long as to project beyond the pRssNi through a little holo nt c, nnd mnrks pn.ssc:s, nnd a ~-in. bolt across will serve •• 

or four inches nt &\eh pin, on which the latter hoolla • 
'o

0

• •••• "•"• , Tbo wood for this form of tread1t 
treadles, one at each end, .-\ • -' _________ 1 • : __ ••• ;\ o ; l \Ylll\ld be 1~ in. x 3in. or •in. 

,.ad be plain bars of WO(xi, 3 in. ::::l: -~---- ! : ·- - -· · · ! • 1 
• : 'l'he pitmnn I used wns a pWa 

~)liD. X i ft. 6 in., hin~ t\t ono ' ' ~ c rod of Hn. il'on, bent at one end to 
eod to the st.retcher, and nttndwd ¥, i1 ,· : cmbrnl·othecronk,and,nt theo~~ 
to the pitmaos at the midrllo. l n 

11 
I 1 ; • : t h(\ pin 1 m~utioned. It was 

manner, both treadles would 1 j !~· tlnt at. the bends, so as to &tforll a 

• .ando~t.lls~~i!~O:~~~~~·l n~!~~~~~~ , ; ' j M I '. i . . I ! ~~\~~;~ ~~~~ij\fim~~~!J~e-haroened. 
ac~wed to both, we would hn.Ye un · 1 

1
\ 1

\\ I\\ : 'l'his lathe. tU> I h•we deSOliW 
ef&cieut treaule the on tiro lt·n~t h : 1 __ . ;x-- it, worked remnrknbly well. n 
ef the lathe. Since tho tre:tdh.• thU:' 1,/ •, I · : . 'z: ' h)ok n g1·ent rle3l of timt', how-
formed would be snpportetl nt. e:tl'll Id .._ t'"~r.1 to make, a." everything 1fU 

end, there would be 1\l) tl:'ntll.!ncy r I I . . - . ; : .. - : .' : till is INt in the best pnssible maa. 
ia 1' to get into wintling hy thl.! : l ll't'. lf t\11)' or my rcudei'S wish1o 

I I 

' \', 
I I 

• • 

• 

ii ii 

Flg. 1.- Plan of 
Treadle. 

·-1----------- - -------

Fig. Z.- Tin Templet ior 
Headstocks. \SC3.l(l , 
!l in. to 1 ft. \ 
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l'lc· 1.-Fron\ View ot Lathe. Fl:;. 1 End Vlew of Lll.t.he - P, Pultey: H. Hendstock : B. Bed: L. Leg: W, Flywheel: S, St.retcher. lSCn.le, 11n. ~ l ft.) 
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THE KALEIDOSCOPE : ITS CON­
STRUCTION A.ND A.PPLICA.TION. 

BY TBOl\!AS RICHA.RDSON. 

THE C.4.SE AND .INTERIOR ltiECHANISM 
OF THE CoMPOUND KALEI DOSCOPE 
(continued). 

(Fol' otMr fllustratioiM to 1ohich References m·c 
nurdc in thr$ P <tpCI', see Pll{JCS 424, 425.) 

A.s arranaed at the close of the last 
~rticle ou~ next proceeding is to set out 
the fihets to which the sides of, t?e case are to be screwed. They are s .m. 
thick, and are fixed flush mth a lme 
gauged all rou_nd -r\ in. from . the . edge, 
as shown in Fig. 2 .. As the mtenor of 
the plates are duphcates of each other, 
two sets are required, and the fillets at 
both ends are cut away in places, to clear 
the mechanism of the lower part of the 
arms (K K, Fig. 5), also on the front 
~late alone, to clear the lever, L . Having 
fixed the fillets, we next prepare the 
sides of the case, not forgetting a pre­
vious remark respecting the character of 
the wood to be used for the purpose. As 
tbis affords an opportunity for the dis­
play of good workmanship, I may here 
pause to remark that as, in many work­
~;hops, the same bench does duty for all 
classes of work, whether rough or smooth, 
it is just possible that the last job may 
have oeen of a coarse description-such 
as the repair of garden utensils or work 
of a like character-the consequence 
being that particles of a gritty nature 
ha.ve become embedded in the bench-top, 
rendering it extremely difficult to avmd 

. scratching the surface of such work as that 
in hand. Presuming that the worker 
wishes to escape these troubles, he is hereby 
advised to pt·ocllre a piece of deal, 3ft. long, 
11 in. wide, and 2 in. thick. Plane up one 

:: 

~ge, and fix to the bench 
wtth screws at each end 
the heads being sunk weli 
beneath the surface so as 
to clear the plane in trueing 

for the present, and on any future occa­
'vhen necessary. Supposing the face 

be tr}le and leve~ we must provide a stop 
euttmg a dovetail, tapering groove i in. 

across the grain about 2 in. from the 
Into this groove is to be tightly fitted 

rece of hard b~ech, ~in. thick, ·li in. wide 
end an.d l m. at the other, the ~oove 
dovetailed so that the bottom 1s tin. 
than the top. When so fitted, the 

·-· • • • 
~ ... · : ..... 
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Fig. G.- Diagram showing Method of Mounting Up. 
rights and Segments 1n Lathe !or t urning them 
out or Solid Piece. 

plane, with the back iron set close, and 
plane up each piece careft-:lly to ~ in. 
thick i then sc1uare one edge, and ~et r.if 
the raobct at. each cud so a~ to su! 1>ort 
the ends of the case at a d i-.lruw..: of 8~ 
in. apart. A:-> it is importaut tv have all 
exactly of the same h:ngtl1, !'cril,c n liuc 
across one end of each pil: cc wi l h the 
cutting end of the scriiler; the di:stance 
from this to the seconc1 line i ~ then 
gauged with a pair of <:OIIlJIUs:;;c:-:, and, 
having al:;o gauged a line to tl1e depth 
required, run a saw-cut acnJ:->s ju:::t out­
side the lines, and finish with a paring 
chisel. In order to shoot the edges to the 
correct angle, we must arrnuge 111atter:> 
as shown in Fig. i, where the l11>ard 
already attached to the 1Jcnt·h i::; ullliscd 
as n bnse on which to cuu:-:tnwt a l>nit­
able tool for the purpose. In the first 
place, ouservc that the stop is l'CliiOYCd j 
the baseboard (A) is cltntnfcr<>d 011 its 
front edge, and to this is hingctl a Lonrd 
(D), ahout 18 in. long,:, in. wide, a nd 1 -~ 
in. thick, the hinge hci11g attacl1ed ~ in. 
below the face of the hoard ; o,·cr this 
another strip \ L') iR ~crewcd, in 01·dc1· to 
raise the work within reach of the plane 
iron. In thi:; lntte:r piece a stop is re­
quired, similar to that in t.he baseboard ; 
and the adjustment to the correct a nglc 
is effected by means of a. J•air of wedges 
(D, D), having each a morti:-;e cut in the 
centre, so that they can he clamJJed to 
the bench by a round-hcadetl screw and 
washer. The mode of using the aboYc 
appliance will Le obvious from the posi­
tion of the hands as :-;hown in the illus­
tra.~ion, the work being held nncl pressed 
agauu;t the plane by the thumb of the 
left hand, whil:st the pl:J.ne is Hnnly kept front edge of the stop against which the i to its work by the right as it slides in work is to abut must be rabbeted square the angle formed l1y the beYelled edge of with the front edge of the board, and per- the board (L:) and the 15ase. In this way pendicular to its face. the sides can be truly planed to an angle To proceed : The pieces composing the of about 61°. As these will, probably, vary sides should not be less than 9 in. long and a trifle in width, it is only required, for 4 in. wide; have a keen edge on the trying the present, to beYel the edges whieh 

Fig. 7.-Tool used for planing 
the Edges of Boards to an 
Angle in preparing the 
Bides of t he Case. 

• 
• 

\ 

haYe ::tlrenlh· hcl'n 
straightcnctl. ;fher arc 

-. ---

Nn tt' tbRt Ficr. 6 
18 dr-.1...-n lO ClOt'• 
thortl SC.'\IC a mi 
Fig. 7 tu OUU·~ixtll 
~ c3le. 
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attached at en.ch end by three round-headed 
bmss screws, tin. long, and it will ensure 
regularity, and greatly enhance the finished 
appeamncel if the holes a re set out with the 
square ana compasses. In order to pre­
serve the J?arallelism of the two plates 
while the stdes are being fitted, we shall 
require a t emporary piece to act as a stay; 
it is about 3 in. w~de, rabbeted squarely at the 
ends to the correct length, and screwed t o 
the flat at I (Fig. 2), its true edge being, of 
course, coincident with the angle of the 
plates. Now, secure the first side tem­
porarily to the opposite fiat with two screws 
at each end, its true edge being also care­
fully placed at the extreme angle on the· 
right of Fig. 2. H ere it will be not iced 
that an opportunity offers to rectify any 
little error or defect in the working of the 
slides, as hinted towards the close of the 
last article, seeing that the plates are now 
held parallel, and the interior is easy of 
access. When satisfied that each part 
works quite smooth and regular, we may 
pass on to £it another side below the first, 
with their true edges adjacent. Having 
produced a perfect joint, fix with a screw 
at each end next the true edge and mark 
off the width at the angle b~low; then 
unwind the screws and bevel this edge to 
the mark. When this second side is secured 
in position we must return to the first, 
mark the width at the angle, and, having 
bevelled the edge, refix, and proceed in the 
same war, with the third, and all the rest in 
turn until the last is reached,~ when, to make 
the joint between the seventh and eighth, it 
will be necessary to remove the first of the 
series out of the war until the j oint between 
the last two sides IS perfect ; then replace 
it, and reduce the last edge very gradually, 
lest the piece be spoiled in the attempt 
finishing by trimming the ends off flush and 
very slightly rounding the edges. As we 
still require access to the interior

1 
the 

polishing~ etc., must be deferred, ano two 
sides each from the t op and bottom of the 
case must be removed, the inside of each 
being marked with a ,'1.-in. chisel in Roman 
numerals to denote tteir respective places. 
Placing these out of reach of injury, the 
circles at x~., x (Figs. 1, 2, and 5) now claim 
attention. They are prepared from half­
inch close-grained mahogany, and the easiest 
method will be to turn them out of the 
solid, as shown, by mounting on n. chuck 
with the screws passing through h oles set 
out on a circle 6~ in. diameter, the same 
being used eventually to attach them in 
position. All necessary holes are bored of 
the proJ>Cr size before the Rurrounding sub­
stance 1s materially reduced, to avoid risk of 
aplitting. To lessen waste of material, the 
interior portion may be removed with a 
thin parting tool, and reserved for con­
structing the eye-pieces later on . It is 
scarcely necessary to remind the worker 
that both sides of each ring should be trued 
up in the lathe, a.~ it is of importance that 
they be of the same diameter externally and 
internally,and also of even thickness through­
out1 to emmre A. smooth, even movement. By 
fittmg a slip of wood in the opening at each 
end of the cas;e, a cent re may be found, and 
a circle d escribed to coincide with the in­
terior of the rings, and their correct appear­
ance and position ascertained from Fig. l. 

The two uprights (v, v, Figs. 2 and 5) are 
t urned out of one piece of mahogany, 12 in. 
loug, 8 in. wide, and ~ in. th ick; one sid e is 
planed trt~c and level, and a lso one edge ; it 
L~ then aecured to a chuck in the manner 
denoted by the full lines in Fig. 6, and a 
'entre line (A B) scribed on the face parallel 

• 

to the true edge through the centre found 
as it spins in tlie lathe. After being turned 
to the proper thickness, the opening is bored 
true and square to the same diameter as t he 
outside of the rings, which may be used as 
gauges in the operation. In the prepara­
tion of the two segments (w, Fig. 2) we 
may economise the mahogany by attaching 
a piece of deal, 2t in. wide and 1 in. thick, 
across the centre of the opening in the up­
rights already on the chuck, and, on each 
side of this, a piece of mahogan.r <H in. 
long, 2t in. wide1 and ! in. thick, the posi­
tion of each bemj indicated by the dotted 
lines in Fig. 6. The inner curve on these 
segments is the same as the r ings, and the 
outer edge is rounded as in Fig. 5. When 
this is accomplished, two piece3 of brnss 
plate, 6t in. long, tin. wide, and 1~ in. thick, 
are bent to the proper curve, and fixed to 
the segments by fine t -in. screws, inserted 
about 1 in. apart. Now proceed with the 
base plate (u, Figs. 2 and 5) : Plane to ,~. in. 
thick, and set out the morttses at each end, 
with the inner edges :y\r in. in excess of tho 
length of the case ; tnen the shoulders of 
the t enons are sguared from the true edge 
of the piece and fitted to the base, to ensure 
their being firmly put t ogether without fea r 
of splitting; after which, a moulding is 
worked round the upper edge of the base, 
the case is laid on end on the bench, and 
the segments secured to the u prights, wh ich 
have been well rubbed on the curves with 
blacklead, a slip of paper being interposed 
bet·ween the brass and the 1:ing to avoid 
pinching. On removing the paper, the 
groove thus form ed should slide smoothly 
over the rin~. In providing the clamping 
action at F (1•igs. 2 and 5), the instructions 
already given will apply to the milled head, 
which has a screw proj ectin~ about ~ in. 
diameter, the small casting bemg tapped to 
suit, and tl-.e boss on the under-side let into 
the segment. The point of the screw bears 
on the free end of a thin spring of hard 
brass, 1 t in. long and i in. wide, secured in 
a recess by a small screw at the opposite 
end to that at which the pressure is applied. 
When all these little operations have been 
effected, the uprights can be cut to the out­
line in the figure, and finally glued to the 
base, especial care being exercised to be 
certain that they are exactly perpendicu Jar 
to the base

1 
after which, if deemed ad vis­

able, the jomt may be further strengthened 
by passing a fine screw, about 1 in. long, 
obliquely upwards on each side of the cen­
tral tenon, and 3~ in. apart. This com­
pletes the stand and exterior of the case, 
with the exception of two brass clips, one 
of which is seen at Y (Fig. 2), which secure 
the object-box carrier to its seat; and four 
little handles, as at m (Fig. 1), having pins, 
which are fitted a.nd glued in ~-in. holes 
bored in the centre of the length and 
breadth of each alternate side. 

W e must now retrace our steps somewhat, 
and pt·epare the limbs (a and b) which com­
pose the arms (K, K, Fig. 5). As there are 
four of ea(!h, we require for the lower set a 
piece of beech or hornbeam, 17 in. lon('l', 
planed to 1-g. in. wide and 1i in. thick ; and, 
for the upper, a piece of the same thick­
ness, but 14 m. long and i in. wide. At 
~· in. from the front edge, a line is gauged 
on both sides, and on this the holes are set 
off and bored true and square, the upper set 
being bored to fit the tube which encloses 
the pinion, and those in the lower set to fit 
the tube enclo~ing the steel rods. One from 
each set must now he cut oft', and pared t o 
the form shown in the drawing, so that, on 
inserting a tube in the holes, thq can be 

• 

used a.<~ patterns from which the outlinea of 
the rest can be n1a rked, being careful to 
have each set of equal length, measuring 
from the edge of the hole to the point at 
which th e two limbs are h inged together. 
and, in particular, the bevelled faces must 
be cut t o the Ratlle angle; after which 
grooves along the centre of these faces ar~ 
se.t out, and cut ~in. wide, nnd a little over 
i m. d eep. Now bal \"e th e upper set at the 
t op, as ~hown, removing RUffic1ent to enable 
the inner edges to form an ·angle of 9oo. A 
brass butt hinge connects the upper limb to 
the lower, and as the countersink i!i reversed 
in one set of holes1 the screws must be re­
placed by those ot a round or mushroom­
headed pattern. If this is properly done 
the upper limb ·will move freely round o1~ 
the hinge when the lower is pressed flat on 
the bench, either side up. It will be well 
therefore, to apply t his test as each screw~ 
inserted. H eld ag:tinst the lower ed7e of 
the hinge by a scn:w is a piece of l>ras.~ 
having a slot cut the width of the screw at 
d, which is used to clamp the table (c, Fig. 5) 
to th('. arm after adjustment by til e screw a.t 
j, the \vood being morti_sed to match the 
slot in the plate, to allow of the necessary 
mo>ement. To complete the arms, we re­
quire fou r brass brackets (f, j, F igs. 2 and 5), 
fitted with n. screw ~ in . long, and a spiral 
spring of hard drawn brass wire, about 
~u. 18 B.W.G. 

Our next business is the preparation of a 
table, or ba~e, on which to moun t the mir· 
rors, and, at the same t ime, capable of slight 
motion up or down the inclined face of the 
arm, and of being securely clamped to the 
~ame. I n dealing \vit h this portion, we will 
take but one side, and assume that the two 
will proceed simultaneously, and we will 
furth er Ruppose that the stuff will be pre­
pnred in such a way that all similar pieces 
shall be cnt from one length which has 
been planerl to a suitable widtf1 and thick­
ness. The principal part of this mounting 
is the strip (c, :Fig. 5). This is of mahogany, 
8 in. long, 2 in. wid~, and ·la in. thick on .the 
inner face, and at i m. from ea.ch end a p1ece 
of mahogany 1 ~ ~ in. long, 2} in. wide, aJ!d 

1
3; in. thick, shown in section ~t e, ~nd 1!1 

elevation by the dotted lines m F1g. 5, 18 

attached by four sm~ll screws. . T~ese latter 
pieces prevent war pmg and tw1st1n~ of the 
table, to support which m a long1tudinal 
direction and also afford a hold for ~he 
screw at.i; a strip of beech, 7t in. long,~~ 
wide, and. 1\ in. thick, is attached by e1sM 
screws, 1 m. apart, the o~ter screw~ be~g 
! in. from the ends. Prev10us t~ :fixtog thia 
in p osition, lines mu~t be scnbed squ"'l 
with the edge, and t{ m. from eac~ end or 
t he strip c. Just within thes~ hnes, .aad 
abut ting against the last-!Dent1?ned PIBC8t 
are two slips of beech, ~- m. th1ck, and _(I 
the same width as the grooves on the ~· 
clined face of the a rm i these are held byr. 
small screw at each ena, and are slotted tD 
match the mortises, and thus clear t~ 
screw at d. To support the lower ~ges ~ 
the reflectors, at i, i, are seen two p1ec~ 1. 

beech, ~in. long, ' - in. wide, and l tn. t c.., 
which are screwed' to the ~ase (c~ thh u~ 
e~ge being h~ld ~Y the shp of !lee_c ~. 
7 m. long, -rn m. mde,. and ab~ ut n ~~· ,.. I 
Any difticufty expenenced ID pia~ 
edges of such thin pieces maY. be over I 
by holding the slip of wood m the ef 
and drawing it towar4s y~u over the 
the trying plane, w~1ch IS placed, 
upwards, in the v1ce for t~eed 
Blacklead must now be app~ to 
grooves and their correspondihng 
and the screws at d inserted, t e 

• 
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position of the two portions being exactly 
denoted in Fig. 5. On clamping the 
screws we can ascertain the lengths of the 
tubes ~nd thickness of the washers which 
maintain the anns nt the proper distance 
asunder· at the same time we can deter­
mine th~ thickness of the pieces of maho­
gany at},j (Figs. 2 and 5), which occupy the 
space between the arms and the ends of the 
case. On reference to Fig. 5 it will be seen 
that the tu~es and_ pinions are secure_d in 
their respect1ve pos1t10n by screws ?r rl\'ets 
passing through them; after wh1ch, the 
back plate may be taken apart from the 
aides and the milled heads can be attached 
to th~ pinions which pass through from the 
inside of the plate-not forgcttin~ the 
brass washers, which bear on each s1de of 
the plate-before finally driving the heads 
on to the tnpering ends of the pinions. 
The whole of the mechanism may now be 
~onnected in readiness for the reception of 
the optical portion, the preparation of 
which will be treated in my next paper. 

EN GRAVIN G ON MET AL. 
BY NORMAN ll!.ACLEAN. 

ENGRAVING ON BRIT.A.NNL\. nfETAL. 
IT will be, . perhaps, of some assistance if 
1 enumerate the various branches of enqrav­
ing on metal. Brass. zinc, and pewter nave 
already been alluded to. The easiest, per­
haps, is Britannia metal engraving ; but 
even this metal requires a certain style to 
make a little work look effective. The 
work, too, is done very cheaply, and at fi rst 
sight would appear as if it were impossible 
to earn a. living at the price; but as many 
engravers do nothing else but work on the 
above metal, if they have plenty of work 
they have nothing to complain of at the 
week's end. The principal articles made in 
Britannia. metal are tea and coffee sets, hot 
and cold water jugs, biscuit boxes, etc. 
These are usually engraved, chased, and 
engine-turned. 

At the present time there i.~ not so much 
engravin~, as chasing and embossed work, 
with flutmg in the Queen Anne style, is 
most in fashion. 

Then comes the "hollow ware " engraver~ 
who ornaments trays and waiters, tea ana 
coffee services, dish covers, ice fails and jugs, 
enflree dishes, soup tureens, al of which are 
made in silver and German silver. 

Another branch is the engraving of small 
work, such as fish carvers and eaters, dessert 
knives and forks, forks and spoons (not let­
tering or cresting), and general "odd work " 
which is also made in silver and Germa'n 
si.lver. Heraldic engraving is a branch-the 
highest, I may say, as it requires a skilful 
and accurate draughtsman, a steady hand, 
and remarkable patience. It includes the 
engraving of coats of arms, crests, mono­
gram~, and inscriptions on metal, and 
lettenng and crestmg on pearl and ivory. 
There are also the watchcase and dial 
engraver and the jewellery engraver. The 
youn& workman will be able to select a 
branc.ll of engraving from the foregoing, but 
I would stronsly advise him to ma.Ke an 
arrangement w1th some bond-fide workman 
who "!oul~ be willing for ~ consideration to 
put him m the way of sound practice, or, 
what would be better still, to take him us 

articled pupil for a time. There is no 
n v••1 road to engraving; it is only to be 
~[lea. by constant practice and competent 

Th~~ remarks apply, of course, to 
more a.rt1st1c branches. 
will now make a. few remarks as to t he 

ENGRAVING ON A1'ETAL. 

form or condition of the \Vork as it is given 
out to the workman to be engraved. In 
the case of Britannia metal goods, they are 
inn\l'iably ''made up"-i.e., the article is 
made throughout, as for a teapot, being 
fitted with handle, spout, lid, and is, with 
the exception of engraving, ready for 
electro-plating and finishing. Other articles, 
such as for chasing, em bossing, and engine­
turning, are not so "made up," the condi­
tion being the same as that in which they 
leave the spinning lathe and otherwise 
rough polished or bufi'ed. ±n German silver 
hollow ware, these are "made up" to a cer-llo 
tain extent : thus, a teapot would have the 
spout, foot or feet, lid, and mounts for the 
reception of the ebony 01· ivory handle, 
which is fitted after plating ; and where the 
handle is of metal, the necessity of non­
conductors of ivory, etc., make it imperative 
that the handle should be fitted after plating, 
as the ivory will not stand the acid of the 
plating vat. With plated table cutlery, the 
blades and forks are sent to be engn\xcd 
before they are handled, as they req uire to 
be electro-plated before the handles are 
attached. And with heraldic engraving, it 
is both finished and unfinished wh en it 
reaches the workman's hands. Preseutr.ttion 
articles are u&ually made by the manufac­
turers, who generally receive the order and 
particulars of inscription at the same time ; 
then the engraver's work is done before the 
article is finished. But in the case of a 
present havinrr been bought from a silver­
smith, the wo1~luuan has to do his work in a 
careful manner, so as not to ::;poil the finish 
of the article, and for which, by the way, he 
charges accordingly. 

Probably the cheapest thing in the market 
for a workman to try his hand upon is a 
twelve-inch brass waiter, either round, oval, 
or octagon. These may be procured ready 
for engraving from Mr. Samuel Groves, 
Broad :::;treet, Birmingham, at a low price. 
These waiters, well engraved, plated, and 
finished, slwuld command a ready sale in 
bazaars, etc. Having procured t he waiter, 
the next thing to be considered is the 
design, which should be pretty and effective, 
with just enough work in the desigt. to well 
balance it. There are many styles to choose 
from, but at present the workman will per­
haps prefer to try the one found in l!, ig. 
32, and which may be engraved in five 
sections. To "set out" the waiter, first 
warm the centre of the waiter, and rub 
a little beeswax thereon, and place a small 
piece of zinc-say, one-half inch square-on 
the wax while it is hot. This will cause the 
zinc to adhere, and prevent any marks con­
sequent on the action of the legs of the com­
passes. 

Now, with the compasses strike fa£ntly 
all the circles needed for the pattern, then 
accurately divide the waiter into fifteen 
equal parts by stepping it round with the 
compasses. This will leave two divisions 
for the panel, and one division for the ivy 
leaf spray. Next cut the outside lines of 
the panels, using the dividers to t.race the 
second line of the panel, by means of. the 
outside line. Cut all these second hnes, 
and you will have the required space in 
which to sketch the scroll work. To do 
this draw a straight line down the centre of 
th~ 'panel and sketch in truly, and after­
wards tra~e it in with the point (Fig. 23, page 
596), and outlineonl~. Now sketc]l in the spray 
to the. rifitt, point m ~d outline, ~nd pro­
ceed m e manner mth the outs1de and 
inside borders. On the line down the 
centre of the panel cut an almost imper­
ceptible dot or speck, so that you may 

7 1 1 

know the exact centre. Now that we have 
got a section outlined, the next thing to be 
done is the taking of au impression in 
Raper, termed a "white" or "dry" print. 
This is clone in the ~me manner as tho 
taking of an ink print, with the sin~plc 
exception thnt we must use no ink. Use 
a pretty good paper, such as good white 
or blue unruled foolscap. Take oft' the 
paper, after you think you have ~ot a good • 
unpression, and dry it gradually and 
thoroughly. The pounce lJag here comes 
in. It is simply mad~ by crushing fine an 
ounce or so of common whiting-see that 
it is dry-and then enclose it "in a· piece 
of well-washed linen. Now cut from the 
print all superfiuous pnper, and cut an oval­
shapetl hole in the top and bottom of the 
pai.Jet· print exactly down the centre. Now 
draw a centre line down the remaining four 
panels, and rub just the least Lit of candle 
grease on the surface of each, and also where 
the ivy spray is to come. 'l'he print no\v 
being ready for laying down, dust the 
pounce bag smartly on the print with the 
1111 pre~::;ion upwards, and "l::ty down" all 
the panels in turn. If the workman has 
been succe::;sful in dividinfrr the waiter 
accurately, the pattern wil fit exactly. 
The workman will observe that the borders 
arc little else than outlining, thickening, 
and colouring, which will form excellent 
practice, while the scroll and leaf 'llork will 
be an agreeable change. Work slowly at 
Jlrst, frequently pau:;ing to see that the 
work is uniform. The leaves of the ivy 
spray may be "bla.cked" out with the 
"shadin""" t·aver and liuhtly veined and .:::» ' b ... ' the panels lacked out with either the 
graver or the shader, according to the time 
it is desired to spend upon the work. The 
scroll work will not want much shadin&t 
and only judicious thickening. I hope J. 
ha>e made this clear to the young workman, 
who is supposed to know something about 
the treatment of ornament as far as regards 
the shading, etc. 

In Fig. 33 will be found a sketch of a 
Britannia metal teapot, of a very old­
fashioned shape, but which is now very 
fashionable. This pattern may be done 
either in first-class style or in a cheap and 
effective manner. 

As the latter style will better suit the 
young workman, I will give a few brief 
directions how to proceed with the work, 
leaving the engraver to supply the details 
according to his individual taste, which the 
workman will do well to practice. 

The chief ornament is the wide border, 
with arches and drooping tlem·-de-lis. For 
the double lines of the t op and bottom 
borders a · double wriggling tool (Fig. 34) is 
used, this tool being wnde in many different 
widths. It consists of a fiat Ot' ordinary 
wriggling tool, with a groove cut straight 
down the centre, slightly "set off" and 
whetted on the back in the usual way. In 
addition to the ordinary graver will be re­
quired a large round-nosed tool for the 
"bright" leaves of the top and bottom bor­
ders ; also a smaller one for the small spots; 
and a na.rrow flat tool or wriggler for the ' 
wav~d lines of the bottom border, and the 
waved line of the spray in the hollow sec­
tion at the top of the teapot. 

The t ools being ready, rule two single 
lines as truly as possible, using the dividers, 
and the angle of the join where the hollow 
at the to.P of the teapot commences. Rule 
similar hoes of the required width for the 
bottom border, using the bottom of the tea.· 
pot for a guide. Now take a double wrig­
gling tool of the proper width, a.nd with a 

• 

• 

' . 
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double lines 
are done be­
fore putting 
aside that par­
ticular tool. Now 
chano-e the tool for 
the ~arrow wriggler, 
and cut the waved lines 

' on each !;ide of the bot­
tom border, and a rather 
deeper and bolder wave for 
the spray at the top of the 
teapot. Then take a wide 
shading graver, a No. 12, and 
cut away the whole of the space 
between the lines of the bottom 
border cutting lengthways, and then 
it i~ r~y to receive the bold cutting 
of the large round-nosed tool (Fig. 35), 
which will eventually take the form of 
"bright" leaves. To do this, after whet-
ting the ro~md tool, rub the. t ool o~ a 
piece of tluck leather on which a httle 
rou(Te has been sprinkled ; this will make 
the 

0 
tool cut bright. Draw a pencil line 

down the exact centre of the teapot, and 
cut the fou r smoll bright spots. Now step 
out with the dividers the intervals for the 
brirrht leaves, and form them with two cuts 
-~deep and bold cut, followed by a light 

Fig. 34.- Belly of one in the firs~ to _clear. the cut, Fig. S2.-Des1gn for 12-in. Waiter. 
Double .. wrtg- and also to bnng 1t to 1ts proper 
gll.ng" Graver. size. It will be seen that the 

• • 
~ 

• 

r,r,iut~ of thf: • 
•·:wr:s i rs 1,otl1 

!,orders cxtcncl 
from the centre, 
and are carried round 
tbe t<:a.pot M fnr o.s 
the spout and han(lle re­
spcetively. After tl1e rounrl 
tool ha.s done it!( work, cut the 
oval form left by the round tool into 
shape with an ordinary grn.ver, 
flanching, or cutting with the point 
and right or left side of the graver, Fig. 3S.-Deslgu for a Queen Anne Teapot. 

. 

using two cuts on each side of th~ 
leaf. The ornament on the spout 

is done in a similar way 
with the exceptio~ 

that the leaves 

• 

are gradu­
ated. 'l'he 

bottom border 
and spout being 

finished, I will now 
show how the top 

border is done. Take 
the No. 12 shad er, and 

cut the width of the 
graver only on the inner 

sides of the double lines 
already cut. Now rule a line 

along the centre of the bor­
der, and with the large round 

tool cut the four-leaYed flower 
in the centre; next mark out the 

leaves with the point, setting out the 
angles of the leaves accurately and at 

equal distances, then rough the shape 
of the leaves ont, as in the bottom bor­

der, with the round tool, and "cut them 
up " in a similar manner, giving the leaves a 
slight curve as shown in the sketch. 

The spray in the hollow section now re­
mains to be engraved; the leaves may be 
wriggled with the No. 12 shad er, aorl "cut 
up" in three or four cuts on each side of 
the leaf, giving them their proper form as the 
work progresses. These leaves may be 
lightly veined and sprigged as shown. 

The arches under the top bor- Fig. 36. _ Belly 
der must he stepped out, and of Large RoUDd­
wriggled with the narrow tool nosed Graver. · 

u sed for the 
waved lines. The 

leaves at the points 
of the arches J?aY be 

done (wriggled) wtth the 
No. 12 shad er, and cut up 

in the same style as the spray 
in the hollow. A small spot; 

between the arches, and a le.qce 
spot with smaller one beneath rrh! 
bend of a rch, complete pat~h· * 
work on lid is outlined Wlt gr& 
and finished with shader. 

• • •• 

• 
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SIGN-WRITING ,L"D LETTERnG. 
DY HENRY L. BE~WELL. 

--->-----

BLOC&En LET'rERS-TIIlCKNESSES-C.-.sr S1unowr; 
-SIIMJOWI~o- LroH'l' ,\xn SliAllE- Tt•scA:s­
AND TABLET ALI'H.\D£T~, AND HOW TO TREAT 
TH£11, 

TnE Jnws of li~bt and shade play n. very 
prominent part 1~1 the more adnuH:cd sta.gcs 
of out· art cspecwlly to the more prndtcal 
branch of ornamental lettering : therefore 
as regards importance, this subject follows 
Yet·.v closely UJIO}l the heels of pcrspe~tive. 
\Y c will lea \ 'C thIS matter, however, nn t1l the 
latter part of .tl~c chapter, a1_1d ti~~t of all 
consider the r:usm~ and blockmg of letters, 
nnd other work which always ]Jrecedes the 
shading proper. I had better, perhaps, 
before proceeding further, explain the mean­
in" of one ot· two technical term~ so that 

· th~ novice may be able to tborougl1ly com­
prehend their meaning wheneYer they are 
mentioned in this chapter. 

f 

\ 

( 

c 

to thnt upon which the rayR of light fall. 
A grndnatccl t)Jiektw;,..; is nne with it:-: t·nlnm 
of Yarious tints l'fllll'ncd into each other 111 
order to rcprexent. tnun . .: \'i\'ic\ly the varinn,., 
degrees of ligl tt or lite l' lltl 's r:.1w a:;; thcv 
fa]) on different }ltWlinu:; of t.llll 't!Ji c kn<:~..;·; 
these 111ay l1e divitlccl in lo the hi.!!l1 ligh t, 
the middle or st.:tondary li~ht. at11l tht; • • 
decpc::;t :-:haLlow. A gr:tclnntcd thit·k ne:-:,; is 
often )'Ut in, howen.:r, fur uwru ornnm<·ntal 
etl'cct aud 1->how.v colL)ttnng. The .. fate'' of 
n. letter i:; ib front portitHt, whi1·h i=-gcnerally 
painted to appear in tht: hi.~ht·:-t light, 

B sun ken letters exc:t•ptcd. The ex plan;t ti11n 
of the:;e terms will uc lll'ttct· 11nderstood 0 11 
rcfening to Fig. ti(i, where .\ i.., the fan.! of 
the letter, 1: u the thick J1 css or hl.,l'king, ancl 
e c the cast slt:Hlow, or, ns it is tenucd iu 
some parts, the bnck shntlow. 

Fig. 66.-Diagram in Explanation of the Structural 
Formation of Letters. 

A I thoug-h no sign or i n:>tri pt inn nnwa­
clays wouhl be cousidt·rcd tn po:-:;e:;s any 
artistic merit unless the writing were exe­
cuted in blocked letter:-:, this "Y"lcm of 

,. 
I 

~ .. 

• 

I~ 

r 

• 

I , 
\~ . \ .• ' 
' I J ,, 

'\ . ' • - d 
• 

I 
IA3 ~ ~ ~~ j .I 

~ ~ :A ~ :...1 ~ 

Fig. 67. - Tablet Alphabet, Capitals, Numerals, Points, etc., to illustrate Method of Shading Letters. 

A " blocked " or "raised'' letter is one 
which appears, or stands out in relief, such 
as the manufactured wood letters pre­
viously referred to, and which it is the 
work of the sign-writer to imitate on a flat 
surface by skilful perspective and colourin:;. 
.A "clouhle blocked" letter is one which 1s 
blocked out on both sides, or internally nr-1d 

Fig. 69.- Letter invested with Thickness under-
neath and towards Light. Cast Shadow 
on opposite side . . 

exter':lally. The "thickness" is the 
two Sides or edges, n,nd the two ends 
of a blo~ked letter ; but of course, 
from wh1chever way such a letter is 
lookec~ !1-t, only one side and one end 
are vtstble to the eye at one time, 
tnd as letters are generally looked at 

Fig. 68.-Letter with Thickness and Cast Shadow 
both on same side. 

the thickness i;-; g i ,·en. Of comsc, it must 
be understoo<l thnt we can put this thiek­
ness on cit!Jct· :-idc of the letter, ot· at the 
top or boLlont, unt WC cannot put it Oil 
both sides at otwc, because in n. real raised 
letter it \\'Ould be imposfiible for us to 
see both its edges at one and the 
~ame time. The same remark applie:~ to 
the top anrl bot tom ell~e:::. The "t':lst ., 
f-hadow is the shadow which is tlu·own on 
to the background by a raised letter 
through the sun o1· stron~ rays of light 
shining upon it. in an oLiit)UC direction: 
this shadow is of course on the opposite siuo 

],Jocking i:; of compara.li,·cl.r recent intro­
duction: in fact, al>out the )'l·ar 11-(..JI) it \\'il.~-' 
only then ju:;t coming into vogne, hut :-n11n 
became immcn~ely popular. and wa~ l'Oll· 
sidered to Le a. Yast imprU\ ement un the 
"flat :• lettering of thf! old :-:ryle, and whi<"h 
\\ c only now sec on tl1 e COllllliOile:.:t <l i work. 
l1 1 order to iwprc:-:; upon tltc llli11d of the 

Fig. 70.-Letter with Thickness above and partly 
towards Light and partly again.st. cast 
Shadow on opposite s1de. 

om !;>elow, and commonJy shaded on 
the nght, the bottom and right sides 
of the letters are usually those where Fig. 71.-Letters with Thickness against Light and without 

Perspective Lines. 

novice the real menning of the~e imi­
tation rai~cd lettL•r:;, or. I should :-ay, 
the eti'ect or illusion they are in tended 
to con "ey to tiJe eye (lf the spt·c~ator, 
I may say that "blocking" wn,; mtro­
duced by the sign-writing- J•rofc,.~ion 
to imitate the ruiscll cut-out letter:; 
in wootl "hich I ha Ye JH't::,·inusl~· 
spoken of. and wh il'l1, nu doul ,t, ditl 
the sign-writing prof\!ssion at that date 
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considerable injury by sudden and unex­
pected competition. A technical writer 
of the period indicated alludes to this sub­
ject in words which have still greater force 
and truth than they had formerly ; he re­
marks : "The projecting letters, formed of 
wood or metal, have of late become so 
fashionable that the writ.ers on shop fronts 
and signboards have had recourse to imi­
tating them, and have produced letters in 
such bold relif/, that they look more real and 
much better than, tlte:ir wooden 1-ivals." The 
italics are mine. 

In "blocking-up," each letter must have 
its thickness outline in its own perspective, 
but the perspective must be at the same 
angle in each letter, say 45°, as being the 
angle usually adopted. For plain work, the 
colour of the thlCkness is usually darker 
than the ground. colour~ and also the colour 
used for the face or boay of the letter, but 
there are plenty of exceptions even in the 
simple form of blocked letter, some of 
which are in very bad t aste as regards colour. 
But when we go in for light and shade, then 
we must decide upon which side of the 
letter the light is to strike ; if the thickness 
is away from the source of light, its colour 
will be darker in shade than both the face 
of the letter and the ground colour, but if 
i t confronts the light, it will be lighter t han 
the ground colour, but darker or of a more 
retiring colour than t he face colour of the 
letter (see Figs. 68, 69, 70, and 71). 

It must be remembered that writing on a 
shop front or on a signboard is generally 
looked at from below, so that it is a general 
rule to invest t he bottom end of letters 
with a thickness, and not the top (Fig. 69). 
To see a letter with the thickness at the 
top and above its arms, as in Fig. 70, we 
must, if the letter be a real projecting one, 
stand above it and look down on it, but 
nevertheless, this lettering is often done 
even when it stands above the point of 
sight, and out of all true perspective. 
There is so much latitude allowed in sign­
writing, that this anomaly is permitted to 
pass unchallenged, so that we may thereby 
obtain a somewhat picturesque effect. I 
can vouch for the example here given being 
perfectly correct, as it is a letter formed 
by one of the most successful writers this 
count ry h as as yet seen. It is also per­
missible for one to do his thickness on 
straight lines instead of in perspective. In 
this system we have the whole of the work 
inside the t wo horizontal lines which con­
tain the body of the letters, and there is not 
a single perspective line in any letter, yet 
they certainly have the appearance of pro­
j ection, as will be seen on looking at 
Fig. 71. In a graduated thickness, the 
various tints or colours must not be blended 
into each other by guesswork ; the principle 
oflight and shade must be carefully thought 
out, and the science of optics studied before 
any successful result can be arrived at. I n 
looking at some of the best specimens of 
sign-writing which we come across in the 
principal streets of some of our large towns, 
one cannot help being struck with the taste 
and ingenious talent displayed in t he beau­
tifully blended and coloured thicknesses 
which play such an important part in adding 
a ~osihve air of grandeur to the work. 

It is really wonderful bow effectually we 
can imitate, upon a fiat surface, a real raised 
letter of any description, or of whatever 
materia l, whether it be wood, stone, metal, 
or marble. To ensure success, we have only 
to be correct in drawin&', colouring, and 
shading; in fact, the drawmg must be true, 
the colouring bold and effective without 

being g~udy, and the shading and gradation 
appropr~ate to the whole, which gives to 
the subJect an appearance of what it is not 
in reality. I can only add that the most 
beautiful softened thicknesses are only ob­
~ai~e~ with slow drying colours, n.nd the 
JUdlClOUS use of the blender. Thicknesses 
may, h owever, be of any colour, bright 
or otherwise. according to the scheme of 
coloul'ing employed by the operator. 

I must next turn to shadows ; and here I 
may say at once that however bright in 
colour the body and thickness may be, if a 
cast shadow is n.ddecl it must be quiet in 
tone, being, in fact a mere gln.ze· on the 
ground colour to make such colour darker 
where the shadow falls. It must not consist 
of a primary or secondary opaque colour 
unless the author of such work wishes to be 
accused of bad taste, and of being a bad 
colourist. The siennas, umbers, Vandyke 
brown, and aspltaltum are good glazing 
colours for rendering cast shadows. Letters 
may be shadowed either on the same side as 
the thickness or on the opposite side ; the 
latter, I think, will be the system generally 
adopted, and in this case the thickness re­
ceives the rays of light. and is therefore 
painted in a brighter colour than it other­
wise would b e, were it represented as in the 
shade. It is best, perhaps, if it is painted 
the same colour as that used for the face of 
the letter, but in a somewhat darker shade. 
When a thickness faces the source of light 
it is frequently put in with two or three 
gradations of tint or tone, the lightest being 
where 'the edge of the letter catches the mo:::t 
light, and the darkest in the underneath 
portions of the arms and bottom end of 
the letter ; in fact, the bottom of a letter 
always gives better effect to the whole struc­
ture \vhen it is painted in a darker shade, as 
ibis portion of a projecting letter must 
necessarily be in the deepest shadow. Of 
comse, the ·bottom portion of all letters 
throws a cast shadow, and where these are 
inserted they follow beneath the thickness, 
so that the shadow always touches certain 
portions of such thickness, whether it is on 
the opposite side, or vice versa. With a 
letter that has its cast shadow and its 
thickness both on one side, and against the 
source of light, the latter is naturally darker 
than the face of the letter, and the shadow is 
preferably of a shade not far removed from 
black. I have frequently alluded to the 
source of light in this chapter as being the 
guiding star upon which rests the correct 
colouring and shading of a letter. I suppose 
I need hardly say that this light can hardly 
be anything else than imaginary, in the 
mind of the writer, when carrying out work 
of this class ; I am, of course. alluding to 
work in the open air, where the sun, that 
lights all things, good or bad , is constantly 
on the move. It would thus be impossible 
for the workman to so arrange his shadows 
that they may always be thrown in an opp<;>­
site direction to that in which the sun 1s 
shining, or the light the brightest, b ecause, 
if even correct in the morning, it would not 
be so in t he afternoon. Most readers may 
sa.y, every simpleton i.s. aware of th~se sim­
ple facts, but I am wntmg more partlCularly 
for the younger generation, and boys are not 
apt, overflowing as tl~ey ~re witl~ animal 
svirits and bumps of m1sch1ef, to g1ve even 
these simple matters a thought. Once 
bring anything to their notice, however, and 
set them thinking, and clever lads will work 
the problem out for themselves; but I am 
di?,ressing. 

rhe best arrangement we can make1 there­
fore, is to consult the position in wh1ch the 

sign ~s sit.uated, notice fr~m which 4irection 
the hght 1s strongest durmg the best part of 
the day, and adapt the light and shade of 
ou~ work ~o as to co~form with nature, aa far 
as 1t can, m a pleasmg a1~d truthful manner. 
~he~e are many spec1mens of the si . 

wnter s art t<;> be seen abroad, which ~e 
been trca_ted m a purely conventional man­
ner : f o~· mstance, one may often see letters 
posse~smg a ce:st shadow, but vrithout any 
blockmg or tluckncss. The question arises, 
~hat. is there t o throw this shadow, con­
sldermg that the letters appear to rest quite 
fla.t upon the s~trface; o~ course the only 
way out of the difficulty-If Auch it is-is to 
stretch the imagination and assume that 
they do project, and certainly by clever and 
tricky shading they may be given that ap­
pearance in some slight degree. After all. 
t he sign-writer is a sort of "free lance" and 
even in blockless letters with a cast sh~ow 
n o very great harm is done if the work·U: 
handled judiciously. 

Some styles of alphabets of the modem 
ornamental and medireval design have 
the face of the letters shaded : this con­
sist s of sharp clear markings or linings. 
I n some alphabets the thickness or breadth 
of these lines is symmetrical throughout 
in others it is thickest in the middle, and 
graduates outwards to the top and bottom 
of the letter until it assumes a fine hair line. 
Those letters known as Tusca.n are of this 
description, and when well done, they have 
a very gorgeous and rich nppcamnce, es· 
pecially if the letters a re gilded. The stu­
dent will find a complet-e Tusca n alphabet 
in any printer's specimen book; and to 
render the same more useful to him I 
would advise that in copying it for practice 
a full alphabet be enlarged to about the 
size of the hn·ge specimen letters given with 
this chapter, and they will then prove very 
useful for future guidance. 'They should be 
drawn on separate squares of Bristol boards, 
and kept in a strong home-made envelope 
or case, and to add to their usefulness, they 
may be coloured with water colour and gum 
in various designs, and will thus be ha.ndr 
for showing to customers for selection. I 
need hardly sa:y this dodge applies to .all 
alphabets, and 1s a good way of assurmg 
oneself upon giving satisfaction even before 
commencing the work, yet, I presume, very 
few professional hands consult or study 
their customers' wishes in this way. Another 
alphabet is that known as the Tablet, and 
here the shading is all done upon the face 
of the letter, and to look well requires a 
skilled and decisive hand, besides a thorough 
knowledge of the art, otherwise the p~opE;r 
effect will not be gained. Those pamted 
letters are supposed to represent cut-ollt 
marble or china tablets affixed to the. shop 
facia-ar ticles which are often seen m the 
reality and common enough they look. 
Anoth~r style of letter very difficult te 
paint, and where the whole effect depe~ds 
upon clever shading, is the sunken ?r m­
cised letter, which is just the oppostte to 
the Tablet. . 

If space permit I will try to gtve ~ 
alphabet of this in a later chapter, ~nd will 
h ere only point out that the great di(ti~ultt 
in shadinu these letters is "not to !Jf-flt t' 
Tablet letter. t~e (reverse) appear_ance ?~ ~ 
s1tnken 01· tnctsed letter, nor mce vet ed. 
This is \ ery often d01ic, so "forew~rn A 
forearmed,'' as the old proverb has. 1t. . 
complete " Tablet " alphabet is gt~·en • 
F ig. 67, and here also should t~e 
enlarged in order to lean~ an~. JUdge 
proper effect, and their swt&bility for. 
classes of work. 
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Work-Janun.ry 2!i, 1890.] OuR GuiDE TO Goon T.rJJ.NGs- .SEoP. 

OUR GUIDE TO GOOD THINGS. 

• • paJenku manufattunrs, and dtalcrs gtnerally ar& rt· 
• qutsttd t~ uncL protptduses, bilb, tlc., of their ~iali­

tfts in tools machiiUT'I/, and u:orkshop llJ>plian.ces to the 
Editor of 'wonK for Mtice in "Our C~tufe to Good 
Things." It is duirable that speci1ntll8 should be sent 
for e;mminati~ and testing iJ~ all ~es wlum this 00~1 be 
done 1oithout mcom•cJucnce. Spectmens lhll.$ recewcd 
will be returned at the eurlitst OPJJOrtmtitlJ. It mu . .t bc 
undmtood that CtJerytlli711J 1vh.il'11 is n otic-ed, i& 11oticed 
on its tmrits only, and that, as i£ is i11 the po1L'tr of cmy 
one who has a US<[ul article for sale to obtaiJifll$nlioJ~ <if 
u {n this department qf WonK witllout char!Jc, the 
noticu giwn partake in 'w WlAJI qf tkc ?UUJire of adrer· 
tiumtnts. 

119.-EAToN's "PosT ABLE" FLOWEn PoT T nu•oo. 
THa accompanying illustration will, I thir.k, 
be sufficient to show that the "Posta.ble" Flower 
Pot Tripod of M essrs. S. J. Eaton & Co., In­
ventors and l\Ianufacturers of Specialities, 131, 
Great Titchfiold Street, London, W ., is a light 
and pretty means of :intzoduciog Illant deconl­
t ion into corners and other pax·ts of r ooms in 
which it would be otherwise most difficult t.o get 

any adornment of 
this kind. The 
only thing about 
i t to which I can 
take exception is 
i ta name " post­
a b 1 e," whi ch 
M:essr e. Eaton 
& Co. have clearly 
invented for the 
occasion, os well 
as the speciality 
itself, and which 
is ap"Plied to it in 
virtue of its b eing 
mo.de collapsible 
in ono form, so 
that i t can be 
closed up and 
forward ed by 
parcel post for 
3d. or 4~d., thus 
rendering it an 
acceptable and 
useful present for 
transmission in 
this way, and to 
be r eadily ob­
tained by any­
body who m ay 
desire to have one 
if it does not 
appear among the 
stock of the fancy 
furniture dealer 
n ea r est to the 
residence of h im 
or her who wishes 
to get i t . As it 
will be r eadily 

seen trom the engraving, it consists ofthree bam-
boos a1·ranged in th e form of a tripod, with a larger 
triangular board inserted between them n ear tha 
base, and a smaller one at the top, each b oard 
serving as a support for a flower pot or orna­
mental vase. T hose that are sold fixed are 44 
in. in height, and 15 in. wide at base ; the 
"postable" are 41! in. high, and 14 in. w ide at 
base. They ar e sold plain at l R. 3d. each, or 
2s. 3d. per po.ir; enamelled in dark colours, o r. 
s~ined and varnished, at 2s. each, or 3s. 9d. per 
pair ; enamelled white or in light colours at 
2s. 6d. each, or 4s. 9d. per pair. I may suggest 
tha~ the plain t ripods would furnish a little con­
gems.! employment to ladies who are food of 

, :' aspinalling," and who might thus bring them 
mto accord with the prevailing tints and colours 
of the rooms in which they may wish to place 
th.em. Slender and pretty in appearance, the 
tripods are suitable for use in or out of doors, 
and ~ke admirable stands for pendant and 
crb eepmg plants above, and geraniums, etc., 

elow. The stand is strong, rigid, and por­
fectly stable when ballasted with a heavy pot on 
the bottom bGard, and at th e point where the 
bamboos cross each other is a ring to which a 
SJX!all coloured lamp or hnngin g vase may b e 

THE EDITOll. 
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SHOP: 
A C ORNER F OR T BOSE wno WANT TO TALK IT. 

NOTICE TO CORRESPONDE~"T8. 

•. • In consequence of the m·eat pJ·cs.,m·c 11pon the 
·• Shop" colzmms of \VOHK, cont1·ilmtorH arc 
rcq uc.~tcd to be ln·irf and c:oncisc in all fut1n·c 
questions a H.cL 1·cplics. 

In aruwtring any oj the "Quutions S1<1Jmill,d to Corrt­
IJIOndtnts," or in referring to ll1t!llhiJ117 tlwt hns UJ>penrt~l 
iJ~ " Shop," 1urit~rs nre rcqttr~tcd to refer to the numb.-r 
and llCC!Je o.f munbtr of Wont.: in which tile S'l<l!icct 
w1der considaation appeared, and to (li~·c tile lwrdi.ug 
of the pcu'll!Jl'HPh t.o which 1'c/at ncc is JIIHdc, all!/. Utc 
iuitia/s nJVL Jllnce of rcsid~nc•, or the nom·lie·Jl!u.mc, of 
tll$ w riter b.'l 'IL'hon~ the quc•tim~ hrtS liectl a8l:ctl or to 
whom. a Teply has bttl~ alr«•li!f giren. A 1t81cers can· 
110t be gh•e11 to questions which do 11ot bear on S1Lb­
jecu that fairly come within the scope of the MagaziJU. 

I .- LE'ITERS FRo~r ConREsPoNnE:-:Ts. 
Fretwork Clamp. -Ku.DONAN. - 'l'ho contri­

vance here submitted is the invention of n. friend 
of miuc, a very skil!ul frot cuttm·, who in his leisure 
moments turns out the most beautiful woz·k. It 
is so simple that any ono can make i t, and has the 
advantage of getting rid ot the sawdust without 
any expenditure of breath, or adventitious aid of 
blower or other complicated arz·angcmcnt. It is 
used, of course, by the artist who works , .... it.h the 
ordinary bow. A is o. heavy block of wood of any 
shape or size-say, 2 
f t. by 1 f t. by U in. B 0 
und o are two pieces 
of oak 2 ft. by 2 ft. 
slightly curved, and 
mortised loosely into 
A, t.he upper ends at o 
being cut so as to 
come flat together. 
The mortises are of 
course cut 
sloping out­
wards from 
the upper to C 
the under 
side. 'l'wo 
w edges, w , 
are driven in 
at the foot 

A 

Fretwork Clamp. 

or the uprights, thus increasing the gripping 
force of the jaws at o. Two similar wecgc;; 
driven in from below serve to decrease thu 
gz·ip, and the tension of tht~ jaws can thu-. be 
regulated to suit the convenience of the woz·k.er. 
The faces of the jaws are CO\-ercd in lca t.bcr, 
which keeps the work from slipping. l1 the wood 
is left bare it soon get.s very slippez-r. nnu the work 
will not be held steady. 'l'he 1110dmJ ope1·aucli is as 
follows :-Having drawn ·the design on the wood. 
the latter is placed between the Jaws, the design 
towards the worker. It is held upright, and when 
the holes are bored the saw can also always be held 
upright, for the tens ion is suffic ient to hold the 
wood in position. With tbe help of the left hand, 
the work can also be turned round, thus relieving the 
right arm of the fatigue of holdiug the saw at all 
sorts of angles. The dust falls down. 'l'he appa­
ratus can thus be used in tho house, for by spreading 
a newspaper below to catch the dust anti pieces cut 
out. the cleanlr housewife can look on complacently 
while the'' gwd man" cuts out some.fancy article to 
beautify and adorn the home. 

Tools.- H. J. L. J . M. (Ealino) writes :-"1\fa}· I 
remark that Messrs. M:elhuisb, of Fetter Lane. E. C .. 
otfcr facilities to plll·chasors of tools similar to 
those offered by tho firm mentioned by H. C. on 
page M21 I l1ave no doubt tbnt M essrs. Buck, 
or ·any other tool makers, would give every in­
formation and instruction as to the use and capa­
bilities of any tools supplied by them . I am not 
writing this from any desire to puff the wares of 
any ono firm, but simply from a wish to lot every 
one l1avo his due. As I go in chiefly for chasing 
and r epousse work, I make the bulk of my tools 
myselt, and am thus far independent of any firm." 

Saw Hammering.- J . N. (Sh f'.Qlcld) writes in 
reply to T. 0. (Bootle) :-" I n otice n. reply from 
you to T. O, (Bootle) (see fage 587), who makes 
a n inquiry on the subject o Saw Hammering. I 
am juniot· partner in my firm, but am a Pl'nctical 
workman. I spend a. great portion of my time 
hammering saws, mostly circulars. I have only 
been a subsoribe.r to your paper a few weeks, and 

I did not notice T. O's. (]]ootZe) ques t ion. If he 
will repeat i ~ 1 Shl\11 be plcnsccl to give him any 
iufonual.ion I can." 

Boots and Shoes.-.J. n. writes :-" I wish II. G. 
(Bis l!opsaa:c) wonlu let 1110 k 11ow through your 
columns how to cut out n pair o f men's .shoes !need, 
nnd u. )Jair of women's lucctl plain for n ligh~ 
bottom llnnd-scwc•l; l10w to rountl the insole, Lho 
heel o.bou~ 2 in. high and ~i in. hrunli ior men's , 
nntl 1~ in. lti~-: h anrl U in. broncl for wolttcn's. 
Should there be two spliL lifts a •11l one about \\ itlt 
the lifts pc).{~:ell to:.:ethe r, oz· 1" o split first 'I ln all 
heels shonlcl they be slnnted in heel s~nt what way 
to fit 1 he welts. a nd tlrcs~ up nfll'r sewn amllevcl; 
how to mnke u broatl welted hoot nncl set up tho 
s tit ch-should it lJc murkctl with a wheel; how to 
mukc a spr!n~-r heel cork )>Ulll)J bollom, and u. poir 
of s lippers turned." 

Ink for Poster s.- :'\I. D. C'. ( l .it·n·}Jool) writes in 
reply to S:.uLt ~r. :-;.\t t; JJG•·:H Cillr11u·lu:MC1·) (sec pn~c 
5i:l) :-" I would like to ask him hnw !to calls oil vaint 
ink for post.<m;? ~·rommy point there isu >USL ditlc r­
cncc between oil puillls nncl ink!>. Also how is an 
u.mnteurto 1ill up smalllc ll l' I'S with a pouJHI hrush 1 
In reply to ll. L . J!. (~<cc pugc r,; f), 1 woulrl like to 
usk him if he e \'('1' wrot e a ]lOSt er of prinlCI':f ink 
und paraflln1 as he !'nys post c•·," z·~ ouly w riLlcn with 
printers' ink nnd pumtlin or iJcnzoline. 1L is tl uice 
thing to t~ll an uzuatcur to use either pumllin or 
bcnzoline. &upposc a man hou~ht enough colour 
to do what he wnntccl. nHCI he used paratlln, I 
must inform H. L. lJ. that Id;; colour would be use­
less aftc1· he had ~oL it. mixetl. 11. L. l! ., I must. F<n.y, 
Js n. nice party to \\Tile u11 az·lielo 011 poste z· writing. 
I w ould like to nsk H. L. ll. if he knows how to 
mix colours for pos icz· wl'itin~1 If so. wlmL would 
make a good chocolate or wtu·onc I hat will not fade 
on bcin•r exposed to the sun. also salmon colour, or 
flesh co~our1 A I'>O, if he knows anythin~ about 
poster writing. what would he put in printer~· ink 
to keep it from working- stickiez·, or l cn\'in~ hrns lt 
marks on his work. 1 le ~ays he is eng:tJ.{Cd br the 
l!:dilor of \\' ottK to write on poster \\TiLing. \\'ell, 
if he is not a11 u111nteur 1 hope he will gi vo us some 
good information. and I cio11' t (·are how soon ; but 
t rom my point. he must be an amateur of the woz-st 
type, or he would not. ha,·c m entioned paruntn to 
dilute )Winters· ink with. If A. Y. (llkcston) will 
send me his pri\·ato address, I will g-ive him nil t.he 
information h e requires on vostc z· writing nucl 
ticket \\'TiLing, although I um 110t n professional at 
ticket writing.'' 

Book on Bookbind in g.- TI. R C. (East Finch­
ley) writes : - .. \\"ill you pennit me to inform 
G. F. S. (J\'ollinolwm) (sec <.:. C.'s reply to h im, 
No. 36, pnge 5i:!) that them is u thorouuhly gootl a nd 
cheap book on bookbin!liuJ..:- \'i1.., ··Bookbinding 
for A mateurs "- br \\'. J . E. L'mnc, published by L. 
U pcott Gill. liO, l::i lmnd, Londo11 , }Jri<:c !?:;. tid. lt 
contains full nnd clcm· instruc·tions, with numerous 
helpful illust rations, on each process in the ur~ 
h·om start to fini-h; tOJ;elhcr with de;;criplions and 
prices of the ,·nr ious tools unrl tnntcriab rcquir•~d, 
und the names und a ddrc-scs of dculer·s m the 
surnc. Allow me to null thn L I am in no way in­
tet·cstcd in the sale of this or uny other book, but 
write solely in the hope of gi \'lug- n useful Wut to a. 
fellow render of \\'o H...:.~ . 

Lathe Bits and Drills.- J. H. N. ( Malvern 
TV ells) writes:-·· ::ieeing some forms or bits and 
drills for 1 he lathe by Oz.LA P oum D A, on page 3'2-1 of 
1\o. 21 of 'Von~o:, I could not resist scnc.ling you o. sug­
g-t·-;tion for Fig. 7, nn CHinrgin~; drill, for which I hope 
Y u H will excuse me taking the li be.rtr. 'I' he plun z:;, 
ln:.tead of hul'ing the wood on sic.lcs of drill, to cas& 
in sand a plug of zinc. wllicb is within the Dl i:!Dns 
or every one, rather Jargc1· tbnn drill, to allow for 
tnrni11g down; then bi~cct piu~ down the middle. 
und cut down with n hal'k-saw ; then fix on drill 
same woy us shown in Fi~. 7. The reason I propose 
a zinc plug is because 1t will wenr better thuu 
wootl, and uot be so likely to be affected. by the 
sct·npings or chips cut by the drill." 

English and American Tools. - W ,\l.SALL 
writes :- "I should like, through the pu;;es o! 
WonK, to call the attention o! mr fcllow-re.uders to 
the price list issued by )I r. J.unt. 2<J7, Hackney 
Hoad, London, K, which he will forwartl to unr 
par~ of the United Kingdom on receipt of one penny 
stump. I have one before me while 1 TITitc this, 
and I can asslll'C my fellow-worktneu thu~ iL is the 
best list I hn,·c been ublo to procur(', aud I bolic•c 
l1is price will compete with nny other tirm in the 
country. '!'he list, which is iUus trated, contains 
eighty pages of the best and 1110st improved tools 
in the market, nnd tools suitnble for ulmos t e \·ery 
tt·ade that is known. .Also n lnrAC nssu1·tment nt 
cut.ler.r. etc. I feel sure my fellow-rcadez·s will 
not regret scn11ing for 1\Ir. LunL's list. I myself 
ha\:e found tools in his list thnt I have wnutcd for 
scvero.l years, uncl could not obtain them. uot 
knowing where to apply for t hem, and I bu \'C no 
doubt ruanr oU1ers experience the same diiHculty.'' 

A Metal Worker's Compln.int.-W. G. (Gates­
ltcad-on-Tync) wl'it cs :- "ln YOU!' iSSlle or Septem­
ber 23th, on _}1UI!O 437, there 1s un article on Metul 
Spinning by I•'. ])urrance. which I eagerly rearl.uurl 
looked forward for the next issue, as at the cud of 
the article he sars • in our uexL we will t ry und hav~o 
something more difficult,' but us yet 1 ha ,.e not come 
across nnythin~ on the abo,·o tiubject."- l These 
pApers will be eont inuerl ns soon us possible. \\'. G. 
will readily undcrst.:llld, bowe,·er, that oontributors 
to \Vonn:: are pmctical n1en, who cannot alwnys 
find leisure to turn from their work and to write. 
M oreover, other contributors than \V. G. want 
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SHOP. 
·-------------------------------------------------------------------------
their subjects considered. ao that it beoomes difficult 
to give weekly sequence to any one subject. All 
that can be promised is that all subjects com· 
m enced in Volume I . of \V'oRK will be completed 
witWn that \'Ohlnle.) 

CUts and Brutaea.- M ECHA'SIC ( R tt{]by) writes: 
_ .. Being u subscriber to your "aluuble paper, 
"roru~. t rom i ts birlh, and ltuving read the cor­
respondence from the writer in 'Means, Modes, 
and Methods.' and the replies, to and from, by 
1tlEDtcus and the writer (whose name does not 
a ppear), in reference to remedy for severe cuts 
and treatment of bnl.ise3 ( \VotlK, No. 26, page .Jll , 
and No. 35. page 555), I think, perhaps, you ·will 
not be agaiust a few reiWU'ks thereon, baring 
passed o,·er twenty-su years in private and public 
engineering works of o ne sort or other, wherein I 
have seen, and in many cases attended upon, the 
i.Djured parties. Prior to anything out of the way 
in 'Shop,' I would beg to say that when I was a 
boy of Jifteen years old , my ·rather, who was a 
brushmaker, had the misfortune to cut off his 
little fi.oger on the left hand (about the centre 
of the middle joint) with the bench knife. This he 
J?iCked up off the block, placed it where it came 
rrom, and walked to a chen1ist's shop, where it was 
st:Tapped on ttgain. T his finger adJlt•red to its old 
place, but i t would not work w ith the others 
alter. I know it b ad to be opened or shut by the 
aid of the other band, but I could not now say 
which, and 1 haf'e beard my father say many times 
that be had better ba'l"e lost it at first.. as it was 
often in the way. StilL I hope this goes to prove 
that parts of limbs will take root in their old places. 
A8 regards cuts and bruises I have seen many, from 
simple ones on the fingers to human bodies right 
through ; and from nips from pincers, or c racks 
from narumers, to m en hurled yards by blows fTom 
machinery. Of course neither of the latter cases 
would be likely to require the aids as prescribed by 
your writer in • Means, .Modes, and .Methods,' as in 
such eases generally the sutferors rarely surnYe 
many hours, sometimes minutes, but for ordinary 
use 1 can assure MEDICUS that I h8.\'e used gallons 
of turpentine for bruises, also for cuts. I never 
used leeches, but .Rave seen them used: but for 
hammered finger or thumb nails, I have scraped 
and cut t he middle of the nails away to release the 
blood underneath, which is equal to leeches sucking 
it out. I should suppose: and I know from ex­
pcrieuce w hich thumb or finger will get we ll first, 
the one cut, or the one left with the blood to rot 
under the nail. At sL"tteen years of age I bad the 
in~ide ltesh of my left-hand thumb torn off to the 
bone. from the nail end to the first bend. 'l'his was 
done at play. I went home, and asked m y mother !or 
a needle and wWte cotton , with which I put quite 
t wenty s titches round the piece; after wh1ch I ban­
daged it up in old linen, and steeped the thumb end 
i n .Friar's balsam, and the thun1b is a s good to-day 
88 w ben I was born with it; and I do not h esi tate to 
say that good turpentine would ha"e done the work 
equally 88 well. I have also used i t in scores of 
cases of bruised ftesh, having been ambulance man 
in one works over tltteen years. I am not now con­
nected with any tlrm ;_but in addition to turpentine 
w ould recommend l' 'riar ·s balsam, a nd a ne w 
article termed 'l"aseline, and sold in boxes from one 
pe nny upwards. I ba'\"e found the latter article 
very good tor cuts and bruises; in fuct, it heals and 
eases the pain like magic. I could gil'e other cases 
and cures, but hope the foregoing will con'l"ince 
1th: DtCltS that he is not quite co1-rect, and s hould 
space be allowed me at a future date I shall be 
pleased to gi\'e several tips upon treatment of 
injury to the limbs." 

AD ILaaUy.l!lfade Fret Jllacbtne.- EAST WIN· 
DOW (Sou.thport) writes :-•· Would \ V. R. S. (see 
page :s:J-.!1 explain what be m eans when be says that 
the throw of the machine will be double the dis­
tance from cen tre to cen tre of the p iece marked c 1 
\\'bat centre does he mean 1 and how does be 
a rri,·e at the le ngth of t he piece marked c1 for if it 
waa nrJt t be proper length, I think there would be 
sorue ditUcultr in the working of the mac hine. I 
a.tn torry to t rouble W . R. S., but I ha,·e never bad 
unrt laing to do with treadles or machines so am 
il.'!•oront o f th!!ir w~>rk i !lg. .I a~1 much obliged to 
\ \. H. :>. for .hL!i plat.o direction 1n th e other .parts 
of the maclune, wluc.:h has long been a deSldera­
tum."' 

A Slmple lncubator.- A. T . B. ( WaUIIamslow) 
writ ~;,: ·· \\'ill \\". L . (;,ee page 55i) ktndl r state\\ hat 
k iJtrl IJ( Larup WWj U:>ed, also tht: ues:rcc of heat cm· 
plu)t.d. aut! the rucans of ascertainlu~; it. as no ther­
ll •••ru <:tc t· ii mcntioned1" 

H lnt'4 to our Staft'. - C:->t!<I ELP fDuiJlifl) writes : 
- ·· :-• ··· • u~o: 111 rour iJO~ ue or \\'toHK for :\o\'ember 9. 
~ ... , ;sa. u lcner frow \\'.B. 1 f..ir:crpool 1 referring to 
" rtt•·n. fur \ VfJJ< h: !'hortenio~ thf·ir <!escriptioos. 1 
l H·;.: t • '>Uf t bat l quit•: r4(J'Ce wtth hi Ill. For in~tance. 
~\\.Ut led to 111a kc: u. caru<:•·a. \ \ ' he u I gottbe number 
11 '.'·a:~ In J. ,,a.~ dd aglllcd, but aft~r reading it I had 
qu1te to gl\' C HIJ ~he Idea oC making one, as I could 
t•nt. understand 1t enough. I dou 't want to dnd 
fault w1th W o w r, !or I coruslder it the beat paper I 
e'•e:r subofcribed to. but if the writers would go into 
small details it would be much better. The article 
on Folding Stove is very vague." 

A 81JD.ple lacubator.- A . R. (.Jlancllulcr) 
writes: - ··wm J . T . R. (seepage 65t) kindly 
answe r through 'Shop' how anti \vherc rloes he 
use the lamp, ».nd what kind t \Vhat posit ion the 
draw~r is. and bo w itopensltltbae no bottom with 
e;(gll in 1 Has the damper to be bored through into 
the drawer, aud what doea he uae for a damper 1 ~ 

n.-QuESTioNs A.NswEaJrn sv EDxroR -'.ND ST ... FF. 

Book Edge CUttlng.-F. H . (Walsall}.-Tbere 
will shortly be published in these page.~ ~ series of 
articles on bookbinding proper, from which 1 hope 
you will lear n all about " cutting edges.'' and not 
only this but everything in connection with the art. 
You are quite right about the plough. 'l'hcre is 
such an article and it is used in conjuucUon with 
the press-the lying press as it is technically called. 
I n tbe meantime I will give you instructions for 
making a plough, which I trust w ill be sufBciently 
plain. U you know anything about wood-working, 
I don't think it will be a very difllcult ta sk to 
execute. Fig. 1 shows the complete tool looking 
from a bove. Fig. 2 is a side n e w. The correct 
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Book Edge Cuttillg. Fig. l .-Bookbinders' Plough 

looking from above. Fig. 2.- Stde View. Fig. 3. 
- Datall of Wooden Screw, B. Fig . 4.- Enlarged 
View of Knife Bolt 

A, A, Side&; B. WoodPn scr~w: c. c. Square rod I tn act as 
51a)·s; D. Steel kot!c ; E. Knife bolt; F, P in t o l:e~p >crew 
in J)o)Sitioo. 

sizes are given, and the letters in both figures r efer 
to the sam e parts. The wood to be used should be 
well-seasoned beech. although for your purpose a 
commoner kind may be substituted, as 1 belieYe 
beech is difficult to proc ure. T he two sides are 
m ade the same shape. a nd it is not necessary to 
adhere closcll' to the shape gil'en in the di~m. 
They should be made of ll-in. stuff, 10 in. by H in .. 
and three holes in each-two square boles at eq ual 
distances from the ends, and a round bole in the 
centre; the bole in the left-hand side will require 
to be tapped to take the scre"·· The screw may be 
about 2".! m. long, including the handle. A groo" e 
''ill need to be cut t in. from shoulder !Fig. 3) to 
take a pin to keep it in its place. A square iron 
pin with a sc rew nt the top, a nd pro"idcd with a 
wing nut. nod a wed ge.:;haped piece cut out, at the 
bottom to receif'e the knife, i s passed up throu~h 
the ri!!ht-hand !'iue tFig. l ). On the top. of toe 
same s ide is an i ron plate to pre"ent the wmg nut 
!rom .sinking i11 t0 the ~f'ood ; 9:t the bott~m also are 
two 1r0n p lates. ~amst which the kmfe pre!';;c.s 
when the nut is u~,;htcned. The knife itself i;; a 
wcd"e-sbaped piece o ( steel ground to a point at 
one Cod. 'fo perform the operation Of CUtllng with 
the plough, the book is screwed up tightly in the 
prcs!'. allo \1\·ing the part to be cut off t_o be. a bof'e 
the checks of the prc!is. The plough 1s dr1'l"en to 
and from the body: the screw IS turned gradua Uy 
until the cutting is completed.. 'I;"hc left-band t.ide of 
the plough runs between two str1ps of wood screwed 
to t he left-hand side of the press, and as the right­
band side is free to move, as the screw is turned 
the knife is brought over the entire edge. It you 
s 11cceed in making your plough, and learn to cut 
book.s with it, you will not need to be ashamed to 
show your books to your friends. for edges cut 
with the plou~:b arc more satisfactory than those 
cut by t he ruachine.-C. C. 

Sanitary Inspec tor's Qnal~fleatio~-G. S. :li . 
(H artlepool ).- '! be necessary m fo rmauon respect­
ing qualHication.s, etc., for a sanitary inspector may 

be obtained by applyiu~ to the Secretary. of U.. 
~nitary Ins~tu!-C or Great Britain, 7!4. llal"g&ft& 
:;)treet, W .-Jo,. :::>. 

Making Fret ~aw ~chlne.-J10 S-tw.- taa 
SOrrr YOU UI'O d1sapp0Ul!.ed at this SUbject liCit. 
ha nng been treated yet, bu t everything cannot be 
treated at once, nod there are many aubjcel.l o« 
wore gencrt~l intcres~ to the mojoritf of readea. 
Let me ad v1sc you, m stead of wastlJJg the lonr 
winter nights because you have not a machine t.o 
get one of the litLie fret saw frames which IN 
worked by the band1 ILl! you are much more likelJ 
to accomplish gooa work with it than wl~h a 
machine of your own make undertbecircUID8tanOfll 
to which you allude. 'fhough the ambition of mur 
fretcuttcrs is to have a machine, I can 8.88\U'e you 
that unless it is ot the best description a h&DCl 
frame is better, and that for some work it ia, to .., 
thl' leas t, superior. Such thick wood cannot be cot 
with one as with a good machine. nor ill it quite 110 
rapid, but otherwise everytbin~ that can be dooe 
wuh a machine can be done 'nth a frame. Your 
desire to mukc a machine &:ems to be on account o« 
supposed sa,·ing in cost: but if you bave to bur 
materials you would vrobably fi.od that it would 
Lase been cheaper to ba.ve bought a machine. 
Perhaps thes e r emarks will reconcile others who 
want descriptions of fret machines to absence o« 
vapers on the subject.. You will fu\d secondhand 
wachines con::.tautly ad>ertised in Th.e Bazaar, it 
you do not care to invest in a new one. I t is im­
possible to answer your questions precisely wilboot 
fuller particulars and detailed measurements of the 
parts you already haf'e and intend using up.- D. A. 

Watch Repairlng.-PJYOT.- Your query haa 
bloen sem to the proper quarter, and will doubtle. 
soon d icit a reply. 'l'he contributor wbo t•kee 
charge of these special questions has been awar 
from home on his annual holiday, and hence the 
re:l.Soo that you are kept waiting. I have bJI 
promise that all these thmgs shall rec~h·e imme­
diate attention on his return. You may be sure 
that when an answer to a query is long in comiDI 
il is delayed for a good reason.·· 

Mate.hing Plane.- C. H . L.- If you will send me 
drawin~;s and description of your matching. plane, 
1 sbaU be very pleased to look at them Wltb the 
vie w to publli;b them. I t would also be useful if 
you could let me have a look at your plane. h 
:shall be quickly returned to you after I haYe 
examined and tested it. 

Gilding and lllo11llt Cuttlng. - J. A. McL. 
(Glasoou·J.-Au article on mount cutting is in pre­
parauou. Gilding in all its branches \\'ill also be 
ttlken in hand shortly by a practical man. 

Photo-Zineo Proceaa.- PRINTER (Edinburgh). 
- The }.lrocc.:sses employed to obt.uin .zinc relief blocka 
are "aried, and some of them are secrets religiously 
kept br their proprietors. :tJler~ arc, bowol'e~, 
two mt!Lhods which a ny one lS at bbertr to expen· 
ment upon. if means and capabilities are agreea~le, 
and I will briefly describe them. First, & drawmg 
upon litbOl,'Taphic stone mar be trans ferred UJlOD 
a polished tine plate, and afterwards etched ~Y im· 
mcrsion in a bath of acid; secondly, a drawtng or 
a print to be reproduced, if its de~ be expreSsed 
by lines or dots , may be pbotograp~~By re!ldered 
upon zinc which has been senst~ised With bi­
chromate coating (albumen or gelau.ne as ~~cue 
may be). but the operator must use a recui.Wear 
leus. The zinc is tben treated thus :-A roller 
charged with litho ink is passed entirely o,·~r tbo 
s urface. lea\·ing behind a layer of ink, Ll?e tbtn.oeee 
of whicb will oo determined by experience onlf. 
The picture is def'eloped by placing the plat.e in : 
ves;;el containing suflicient wa~r to COf'er J~, an 
't'.'hile immersed gently cleanog away WJtb a 
dabber of cotton wool the coating which has not 
been affected by light. '!be plate is then !~eel 
dry, and asphaltum powder is brushed Of'er 1t, eo 
as to adhere to all pans of th~ work · gently warm· 
ing the plate, now causes the m~ an~ ~pbaltwn t;o 
unite. 'fhe biting away or etching 1J?. CJthtf ~ 11 
managed somewha~ atter ~ f.a.ihJOn. 1 be. Zl.IIC 
plate with the subJect upon 1t. ~ co"ered ~Jtb a 
protec tive age nt capable of re:ilsting_ t~e acuon ol 
acid, and protecting the places w here 1t lS ~esiraTbl:e 
such as the Lack, edges, and. large ":bites. 
plate is then itnmerscd in an ac1d-tb!lt ~ a !IOI'"'eat 
of zinc, .dil~ted, n_nd a see-saw .mouon lB g~ve~h': 
the trough m which the bath 1s prepared. 
z:oc:kin" enables the acid to do its work m~ 
tboro u'r;blr than we.re it all!>w.ed t~ corrode ... : 
zinc g radually. Th1s descnptioo .. lS. necessab.'3 
ruugb, but no doubt the book on ~cograp~­
}.lubtbhed b~ \\yman, Great. Quee? ::)treet.. 
coin's l nn Fields, will give intormauon at greata 
Jength.-J. H. M. (Pd-

Eutarging Camera. - MERnm.LEu:t . 

ltam ). - :"\'oil! sketch of thd eshtro.nt~t ~~ 
camera 13 qwte correct, an . Ol\S. ctioiL 
t boronghl" grasped the detruls '?1 constTU d • 
T he inner box is mo'l"able, and slides. ou~oa:.~ 
for this reason, that the greattebe thJie~ns to tJte 
you enlar~e the nearer m us the distaDC8 
negatil'e, ~bile for s malllt ~eJ~_!ffi:i:crore. were a 
has to be m creased. .....e.1uv-, old 0n1r ell-
fixture, as you .seem ~o supp~se, Ji00m':vmg. it, Jfll& 
large to one gt'·en mze. wh e.. Y l2f in. bJ 
can make your picture aD>: &ze up to ·ell tor .-
10! in. The lens you have will do "~~rID..,. 
purpos~ ot enla.rging ... bu1t Y~~ ~W: iJueal:itJ ~ 
posmg 1t has only one g ass, M 
which are cemented together!.~~ :f 
.As to your query as to the le~-::, ___ 1...., 
t he fact that you only use Q~ 
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will not affect its length, ns thll.t is regulated by the 
size of the enh\rgen1ent, not tho negative, so that 
if you wish to have your pictures the full size that 
the camera is capable of making. the baseboard 
must be kept to the size given. In No. 23 of WORK, 
ut page 3611 you will flnil a method given for the 
making ol'a camera bellows .of. a tapered fo~m. 
You should not Uf!e leather, as 1t !S very cxpensl\•e 
in such a largo stze as you requ1re; stout brown 
paper with black calico well glued down on each 
side makes a very good bellows, and possesses the 
merit of being easier to manipulate. It you decide 
on making a square bellows, you bud better make 
a rough box the size of the inside of the folds, und 
work them over i t, letting the glue dry thoroughly, 
and then removing the box, which is simply to 
serve as o. block to work upon w hile folding. 
Should you meet with nny othet· diOlculties I will 
be glad to smooth them a way for you i f in my 
power and ns I reside near your locality could give 
you a' call, and a verbal explanation, if you com· 
municate with m e t llrough the Editor.-G. LE B. 

Batteries. - H. L. D. (Heaton Norris). - In 
answer to our querist, I am afraid l1e is rather 
hazy about electricity and its terms. I suppose 
by what be terms penetrating power, he means the 
current in amp6t·es. 'f his depends upon the resist­
ance of the cells and the E.llf.l!', (electro-motive 
force). A small bicllromate cell such as he men­
tions hos an E.M.F. of 2·0 ,·olts and o·s ohm in­
ternal resistance, so that with 50 such cells in series 
be would have by Ohm's law:-

2'0 x 2!1= ~=2'5 amp~res· o·sx 50 40 
To measure this resistance he would need a resist­
nnce box and diCferenlial galvanometer, which I 
fancy our querist is not provided with; and another 
thing, even if he were, I very much question from 
the tone of his query whether he has the essential 
electrical knowledge that is required for all electr i­
cal measurements. If be has, however, the iusti'U­
ments, and thinks h e can manage "Ohm's cal­
culations," and likes to write again, I will adnsc 
him. .Another thing that leads rue to suspect our 
querist's knowledge of batteries lies in tbo fact 
of his usin~ the bichromate cell for medical pur­
poses. This -is a bad thing from two points of 
view :-(1) That \Vith the n umber of cells he hns 
(especiallr. in series) he is using a dangerous 
current, it using it on the humlln frnmc; and (2) 
the cell only g ives a current from three to four 
hours, when it requires recharging. 'l'hc cell tha t 
is recognised by electricians for medico.l purposes 
Is the medical Leclaneho. This consists of an outer 
cell of glass or ebonite, containing elements of a 
zinc plate, and a. small carbon block. '!'he zinc is 
wrapped round with a layer of canvas or flannel: 
these elements are placed in the cell , and are sur­
rounded w ith a mtxture of equal parts of small 
broken carbon and n1anganese. '!'his is tightly 
packed in the cell, and thoroughly saturated with a 
strong solution of sal-ammoniac. This cell will give 
a current for five minutes, and then will require a 
little rest (to revive itself) nnd it is again ready for 
use. I t is this cell that is always used for medical 
purposes, nnd so I should certainly advise our querist 
to change his bichromate cells for these. These cells 
are good for four or six months' work, and so it will 
clearly be noticed that it is a rather large step 
!n advan.ce of his now costly cells. .A..ny further 
Information I shall be very pleased to give.­
F. W. M. 

Paint for Glass Wrl tlng .- F . P. (Bolton).­
Thanks for yonr letter ; you may rest assured that 
our Editor is determined to make WonK the tech­
nical paper for a ll work era. "Rome wasn't built in 
a day I " yo~ kl,lOW. Sce!le pain tin~ w ill be, doubt-
1~, taken m t1mo; but 1t is a subJect that requires 
surne knowledge of painters' pigments and pro­
cesse~ on the part of the student, to Mtain to any 
practtcal success. You arc, therefore, advised to 
thoroughly master the papers on house painting, 
awnd these will prepare you tor th e other subject. 

e can·~ ~avo ''n.l~ paint" a t. once, you know • .As to 
glass ":r1tmg :-Mtx your p1gment or white lead, 
acco~dmg to desired colour, with good copal oil 
vapnsb. Quick-drying varnish would be too 
br1tt1e. 9 rdinary oil pllint would take too long to 
harden r1ght through , and there is a non-a bsorbent 
surface to consider. Carriage varnish will do. 
Ifeep your pencil free by rinsing in turps occn­
mo1naily. Back your glass w ritiug with varnish 
co out: made in the same way, and give two thin 
coats m preference to ono thick coat.-F . P . 

B ooks OD Photogra.phy.- AMATEUR had bet ter 
purchase ~Ufton·s "Modern Photography," or '1'. C. 
Hejworth 8 ' P hotography for A matettrs •• t Cas sell 
anh qo.), wh!ch will afford him all the information 

e will reqwre as to the practice of the nrt: any-

tothintbg else ~s a m at ter of experience. 'With regard 
be th

e appliances necessary they arc fe w, and may 
l1B enumerated :-Cam era with dark slide lens 

tri~, developing dis~es, m easures, washing-pan' 
~er, and focUSSlDg cloth dl-y plates, and 
ch~IDltincals for developing and fixing, varnish , 
Pnn g frames, sensitiSed paper, and toning bath. 
~b~ hodwbthese are to be used, information will be 

_ lne y carefully reading Burton's work. It 
~ATBUR geta into any difficulty after this i f be 
-pl codmmhunil ca.te his trouble to WORK, I sho.l.l be 

ease to e p him along.- D. 
Iron. Stove Plpea.- AN IMPROVER (.Arundel).­

To set oot elbows in sheet iron, etc., proceed as 

-~llD=d~er~:-Ta.ke the piece of metal that is to form the 
and at the left-hand end of i t describe a 

equal to the diameter of the pipe. Have the 

S HOP. 

stuff long enough. Say you nrc cutting the pattern 
of n 4-in. clbow.ordinary_right nnf'le or !10 _degrees, 
cut the stutr 18 m. by 12 tn. Hllvtng desm·1bed the 
circle, dl·aw a. straight line, A o, through the centre 
of it. Next divide the circle inlo twch ·o parts ; 
erect the two perpendiculo r lines, c D and E Jl, also 
lhe lines 1, 2, 3, 4. :i, cutting the divisions of the 
circ.lc. Then set. a bevel to ltulf the angle required 
-in thls cnse it will be 45 degrees, being half of !10 
degrees-and draw the cliugonul line, o 11. Now 
along the line, A u, commencin~ from line. E F, set 
olf the length required fot· the Circumference of the 
pipe in twelve purts. For 4-in.J'ipe this will be 12~. 
Now draw tweh·e lines perpcn iculnr to An. Now 
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from _each point where tho diagonal line, c u , cuts 
the lmes, c. u, E, F, nnd l , 2, 3, ·1, 5, draw lines 
parallel with A B. Draw a curved line, x x x, 
starting from the point Y, and going from corner tu 
corner: 'fbis gi\·es the correct pattern; nllow ~.in . 
each s1de for seam. Any angle can be set out uke 
this, bearing in mind that the angle, a u F, mus t be 
half what you w11nt the finished elbow. I hope 
this will be plain enough for you to undorstnnd. I 
think you will if you rend it cat·cfully and work it 
out two or three times. '!'here ure sevc1·al other 
ways of getting these pattems, but I think thi~ is 
about the best. I shall, however, have sometlun~ 
to say about them when 1 arri\·e at that p:lrt iu 
sheet metal work. 'l'o draw pipe'> in so that one 
length will fit the other is t.et·meu .. tucking,'' ancl is 
done as follows :-After youluwe tini::shccl groo,· ing 
the seam, draw the length of pipe nearlv oil' the 
mandrel, and tal~ing: a thick pn_no hamnier dmw 
the end of the p1pe m by lowcrtn~ the left huml, 
tha t is holding the t>ipe, so U1at the other end is 
slightly raised from the tool; wo1·k right round the 
pipe with the ham met·, taking ctu·o nut to gel. solid 
blows on the tool, or you will stretch t.l10 pipe 
instead of mr~king it smaller. \Vhen you hu.ve got 
round you will have made a kincl of groove round 
the pipe. Now work round and 1·ound, gmdually 
commg neat·er to the ed~e. and worldng the 
puckers out. Strike w ith n kmd of drawing motion, 
and finish oft' smooth with a mnlJct. Tin spouts. 
such as beer-can, tea-kettle, etc., are first turned 
straight, then filled with lead and bent, and the 
m etal run out again. It is not worth your while to 
do them as they are so cheap, unless of course for 
any special job.-R. A. 

Home-Made L a the . - A READER (Ncwcastlc­
undcl··Liynte).-The wood is not driven by the bush 
of the cone pulley, but is simply put between the 
centres of the lathe. If now a sct·c w or nail be 
driven into the end of the wood near the fixed head­
stock long enough to engage the pin mcntionet. in 
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Home-m a de La.the. 

rour query, you will flnd tbnt when the pulley 
1s revolved it will brintr the pin into contact with 
the nail ('r screw ~,.and thus cause the wood to re­
v olve likewise. m practice a carrier is generally 
employed instead of the nail or screw. I n the end 
view annexed, when the J?ulley re,·olves as in­
dicated by the arrow. it will bring the pin into 
contact w ith the nail, and cause the wood to 
r evol ve.- SELF-H ELPER. 

Microacore.-B. L. H. (Glasgow) has a. microscope 
the power o which he wishes to increase. and asks 
how i t can be done . I may say there are three ways 
of increasing t he power : (1) By increasing the 
length of the power tube-this mode I should not 
advise ; (2) by increasing the power of the eye 

piece- there are t IJree power:. orLl'll made and 
marked A, n, c; ll!l!l (:l) hy chan~in~ llae ohjecl gluss. 
ll_. L. H. has a tnplct which llla~nillc,w·cot·cling to 
hiS measm·cmcnt. 1-SO, :l- 100, :~-!:~.). 1111(\ he wi;;hes 
to know, can the powc1· be rais~u to ·IOU cli:trnct<'r 1 
Certainly with the t'el]uisitc o.c.: wlmt thaL power 
shoulu bo it is im po;; iblc for mr to :.ny, as I tlo not 
know the Jrta~nifyilll; power o( t ho ere picrc. \\'hnt 
I would rccomutcml H. J,. 11. to do is to <"end the 
rnict·oscopc to an optician. and u>.k the cost. .i\lr. 
~ancaslc!·· of llirmin;,{ham. would give him tho 
mlorntat•on. I have no uoubt. llut bcl'orc doing 
so. I woultllikc to point out un intportnnt question 
or two. H. L. H. speaks of his m::.tnnucnL as o. 
small microscope. lt is for him to consillcl' whether 
the othe r parts of the instruutcnt than the power 
tube ure ~ood cnou~h to speJI!l much 111un~y on. 
J\1any amateurs ~orget lhuL really thu JllO:>L illlport­
ant. pat·ts of u tmcrosr·opc arc tile staml anu focus­
sing arrangement: if these arcull ri~ht, then higher 
powers cun be: uddc!l when one lms the money. 
l3nt to spend some pounds on o. hi"h ]lower o.G. 
011a stand which i!!not perfectly stcudy, or where 
the focussing armngcment is not pct•r\wtly smooth 
and free from t.rcutOI', is s imply u wasl.u oi IIIOtH:y. 
Dcforc I could uth·isc any ono to Jllll'ehase high 
]lOWers I should wnnt to kuow t.ho 111uke of 1 he 
mstrnmenl, ns it Rccms lo me that the powers 
attached arc as high n ::; could llc used with udvuu­
tngc. B. L. H. usks , wootlclun iucb o.o. be suitable 1 
1lcrc we arc on suret· g t·otmd. uuu eau answer in 
the aflirmnti\·e. .As a rule lli~;ll powe1·::s nro of little 
use to !.Jc:;inncrs, siUipl~· because they show but a. 
small portion of :111 oltjecL nt. a tiulc, whilst a low 
powet·, as an iuclt or'/. in., will take in a consiuemblo 
lield of Yicw. But here, a~uin, 1 cannot tell how 
much an inch wuuld magnify, as that d('pcnlls on 
the ere piece. ::;hall oo glad to gi~e further in­
formation, if possible, through "Shop."-0. ll. 

L ante rn Slides.-G. D. says he has a lantern 
but no slides. and he wishes to know the cheapest 
way to p1·ocurc some. Hr this und the StlltCinent 
made that he has some kuowletlgo of !Jhotogt·aphy, 
I presume be proposes to muke his own. llcaut.iful 
and ctrecti\·e slides con be produced by copying­
photographically- good woou eugt·a \'ings. A::. there 
arc so many beautifully illustrated books a11d 
maga;t.incs now, there i:; no want of subjects. G. 13 • 
also asks where to get. t runsfct·s fo t· slides. I may 
say :\fr. Lancaster. Optician, Birmingham, SU(lplies 
the ,·err thing. P er::.onally, 1 can :,ay nothinJ; of 
them, as I have not !'OCII them, but trullt what I 
know ol' .;\lr. L.-anu I hare had dealings with him 
many times-! am conHtlenL ono would geL their 
money's worth from ll i 111. Thr 11ex t a111l lJest plan 
of all is to Jlaint sliclc;;. H 1 hero i::s a ucl;irc for the 
subject to be discll:>st·u, I ~thull, nt. the l!:ditor's 
rctjiiC:!t, pt·e1mra u series of lessons ou s liuo painting 
in oils and waler.-0. ll. 

Brig h t P a r ts of Tri cycl es.-F. \\", n. (I:fa!·­
ling).-Uoat them with some 1 runS(HII'CIIt enamel. ot 
which sc\·cral equally good kinds ut·c sold for the 
purpose of prescrriug bright !>tcel from rust.-D. A. 

Twine Ma k er s.-a. S. ·c. Y.-I am quite un­
familiat· wit.b tho thin!; youm;k for-riz., '' aCromer 
twiu spinner," aud 1 eau not li ntl any one who knows 
what i t is. At a ,-cnture I reply to yom· ques tion. 
It may possibly r efer to Mact·umll twine. of which 
you wish to know the nawc o( a uutnufacturcr. 
\\'rite to lloat·dman Bros., Sharp Street Mills, 
Rochdalc R oad, .;\1anchestcr: but i( you only want 
a small quantity get it tJu·ough some dealer in your 
own locality. If, instead of telling us you are ·• a. 
constant reader of \\'oRK,'' you had put your 
:ttltlr~ss, I might ha •e been able to ~h·c you the 
name of some ouc ill your own neighbourhood.­
V. A .. 
MusicTurnover.-EL'GEXE(Casll~.iohn).-There 

arc scveru.l coutri,·anccs for tuming over the 
leaves of music while playing, but I belie,·e none 
of them ha\·c met with ~;enerul uCC('ptuncc. They 
arc more of the nature of "fntls •· Lhun of practical 
utilil.y. 'l'ho best forms ure pntt>nted, so that you 
would be preciUtlcd from maKing and using. You 
may make a simjllo one with pieces of wi•·c loosely 
ltuug nt the top. Put a wire bet weeu the lca,·cs 
you wish to turn o,·er, the wire hcinJ; s u111cieutl}· 
long to be caught nt the lowet· entl. \\'ilh this ot· 
any other arrangement fot· the SU.IIIC 'Hll'pose, you 
will be able tO tUl'll the llliiSiC 0\'CI' IH! Ul'ir lld 911ickly 
and conYcnienl ly as IJy tho onUnary 11lttn. l'o cm­
boss heuilings to noLo puper, etc .. you reqnit·e u steel 
die, or rnthet·, t wo of tilcu •. ono bu\'in~ raised letter:;, 
etc., emu the other swtk. 'l'hcse arc Jilted to a con­
v enient press ac tmttctl by lc \·et·. 'l'he paper is put 
in -between the dies, which uro fot·c cd together, 
and the embossed imprint is formed. 'J'his. I rhink. 
will be intelligible to you wiLhontu sketch. und show 
you that the work. so tar 11::1 the fot•ntution of the 
dies is concerned. is beyond your powers.- V . A. 

B attery f or Ele ctric Li gh t .-W. D. (Black­
friars).-'!'ho Bwtscn battery is tbe strongest antl 
most lasting for the electric light, but it giros a. 
good deal of trouble in setting up uncl cleaning. and 
it gives off noxious nitrous fumes whils t working. 
If the same porous cells are chaq;ed with a solution 
of chromic acid instead of nitnc acid, we get the 
ne:l:l best battery, stronger at first but not. so lnsting 
ill action. The whole &ubject of electric lighting in 
a small way is being dealt with in a series or 
articles now prepnt·iug for \VORK.-G. E. B. 

E l ectric Lig ht for Photographic Dark 
Room.- .I:!,. D.-Hcspccting a former reply on this ' 
subject on page ,l.J5-both zinc plates and car bon. 
P.lates should be of the size there in mentioned. 
r ho battery does not gin~ otf olfeu.sive fumes it! 

• 
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charged with the solution. of chromic acid. Of 
course. there is a certain ncid odour about the np­
pa.ratus, but that is not considered objcctionahlt;. 
Am glad :rou llnd WORI>. t.he paper you wanted.­
G. E. H. 

Btoycle Purobaalng .- A "~ELIAVlSHER (Forest 
HiU).-.A W&LL-WISIJ~>R would certainly find it 
cheaper to buy an ordinary bicycle tinhbed re~dy 
for using, t11an to buy tbe parts ready for puttmg 
togNher. He gi\·es no indicntion of the quality of the 
Dlachine be wants. New ordinaries can be bad from 
£! 10s. up toabout£18. If he wants acbeao machine, 
and at the same time good value, be will get it from 
L. Deney, Berwick, frOm £i 10s. to £10. If he wants 
a tip.top, let him a pply to Rudgci Singer_. Bayliss 
and Thomas, or t he Humber peop e, at pnces from 
£15 to £18. There i!!_no .best maker ; there are many 
of them, and to buy the parts finished of one of the 
best makers, fit them together. then get the · 
m achine enamelled and plated. would be costly, un­
satisfactory, and altogether a mistuke.-.A.. S. 

Beudtng Wood Lawn - Tennis Racquets.­
..cUIATEUR CARPENTER.-The wood used is English 
ash, and is boiled in a lon g tube or pipe for an 
hour and a half, when it is suffi.-!ently pliable to be 
bent ron.nd a mould shaped like the inside of a 
racquet.-C. '1'. S. 

Slate M'antelplece.- OLD TIPTONU~ (Tipton). 
-The proper way, ot course, is to enamel your 
mantelpiece, which, without proper appliances, 
you could not manage yourself. Failing this, you 
might certainly try the e tl'ect of one of the enamel 
paints; although it is not clear whether you simply 
want to touch up the mantelpiece here and there, 
Ol' Logo all o-rer it.-D. A. 

M'uaio Cante rbury.-.-\.. T. F. (Dover).--Two 
novel and tasteful d e:signs for a music canterbury 
or whatnot will shor tly appea.r in ·woRK. 

Kntfe Cleaner.- .A. D. ( Wath-on-Dearne).-Buft' 
l eather will be best, but almost any that is not too 
hard will do. Ordinary good sheet indiarubbcr. 
.A.s for the rest cf your suggesticn.s, '• Yes n will be 
sufficient answer. I am afraid you will find the 
j ob you contemplate i s rather a dirficult one.-D. A. 

Worm in FurDiture. e tc.- P. H. C. (Croydon). 
-When once wood is attacked by parasites it is ex­
tremely clitllcult, if not impossible, to effect a 
radical core. You may stop further ravages for a 
t ime, but sooner or later the" wor ms" will appear 
again in all probability. Benzol.ine is the best thing 
to use. w· ash this freely into the infested parts. 
I t will destroy existing worms. Of course you must 
n ot use the benzoline near a fire, as the vapour is 
e xceedingly inflammable. 'fo gild picture frames 
use the ordinary leaf ~old as prepared for gilders' 
pnrposes. If an imitation will do use Dutch metal, 
which is got up and sold in similar form, or else a 
bronze powder mixed with varnish. Qnite im­
po-,-sible to a nswer questions in our next issue after 
t h eir receipt.-D . .A. 

Glue.-F. W. R. (Harling).-Glaze is'easily made 
br dissolvin g gum ben zoin in methy lated spirits. 
Proportions may vary, but a good general rule is to 
mi:c equal quantities-i.e., hall 1Ul a bottle with the 
crushed benzoin, and fill up with spirit. You will 
require to strain the mixture before using. It is 
used to fi nish French polished wood instead of 
.. spiriting olf," to which it cannot be compared 
for durability of surfa.ce. B.r glazing, the polish or 
~l oo;s is got quickly and without difficulty, but it is 
not t-0 t:ie compared with the legitimate method of 
fi nishing. It would be useless for you to apply 
flaze to bare wood, or o'•er a varnished surface.­
lJ . .A. 

Reviving Morocc o . -F. W. R. (Harlino).­
Morocco seats may be freshened up by going over 
them lightly with a little thin French polish. Do 
n oL satunue the leather. and u n less you are carc.ful 
you w ill do more harm than good. Worn parts 
must be touched up with a little colour. \\7 hite of 
e;rg is sometimes recommended as a revi;er. It 
Jllay be n1orc convenien t for you, but I h a ve ne;er 
used it personally.- D . .A. 

Statn for Light Wood.- F . W. R. (Harling).­
B ismarck brown, mixed with warm water, makes a 
mahogany stain. A decoction of logwood chips 
will do the same. The ne;\rest approac h to a good 
r ich mahogany, and uot otfensi vely red in colour, 
may be got by usiug a Uttle w eak walnut stain, 
cotupoacd ut Vandyke brown, liquid ammonia. and 
·water to colou•· the wood. and then polis hing it in 
the Ubun.l mauncr wit L red polish. Thi-1 you can 
m nke yo••l'!!df with ordinary l''rcnch polish and a 
little His wurr:k brown.-D. A. 

.A rms of Towna.-F. C. S. ,V, (Bir-millgham).­
I u Bo~t·ke'll ·• C:o:ucral Armoury .. are Yerba! blazons 
of tllr: arru!l or British towns ancl bodies corporate. 
'l'lw tiuc turr.:.-; are, or course, ~ri \·en, so that any one 
who und'·J'litands he raldic tums and heraldic 
pumtint{ will hun: i!l it all that h~ reQ\-'irel!. T he 
buuk wuy be ftJuw.l m most l(OOU librarJCs , or nny 
bookec Uer wlll know and cnn get it. \Yith any 
work containin;.: coloured JJiates of the arms or nil 
our tow n .. we 1uc not ucqnuinten. A work of thut 
nature, if prod need with such care and exactness as 
to tJe ot authority, mW!t, Crom its na t ure. be very 
ex penaJve.-M . M. 

OQt lines in Perapectlve •. -n. Y . (l\'orwich)­
T here ha\·e been sevc1·al inven tions with the object 
ot drawing cor rectly o utlines In perspective. but 
w e do not k.now ot any which have been thoroughly 
practical a nd s uccessful ln w orking. It is beyond 
o ur province to compare the m erita of one inven· 
tion with another, having regard to their patent 

S HOP, ETC. 

r i;:\'hts. H you give particulars of your in\"ention 
to several tirms you run the risk of having your 
irlci\S pirated, and it would be di.tticult for yo•t t-0 
prove that your invention had been stolen. lt is 
unwise to explain matters that have not rccei\·erl 
any protection. The most satisfacton- way would 
be to search the records of the Patent Office. to 
ascertain if your idea has been anticipated. The 
Patent Office Library is open from 10 a. m. to 10 1?-m., 
and is situated at 25, Southampton Buildings, 
Chancery Lane, London, W.C.-R. and C. 

IV.-QUESTIONS A NSW ERED BY COHRESPONDE:STS. 

Adjusting a Compound Lathe R est for 
Tape r Turning .-IRON TURNER (Bolton) writes 
in a ns wer to .A ltEADER (see page 382) :-" I suppose 
A READ~:H will have a mark on the base of his 
rest, to show when it is set right for parallel turn· 
ing. Now, READER, take a pair of cnllip'!rs, and 
get the diameter of the base of your rest, take half 
that diameter, and you have the radius. Role­
multiply one-ball the taper required by the radius 
or the base of rest, and divide the result by the 
length of the taper part. Example-a piston rod 
end requires turning taper for crossbead to fit. 
Length of taper part, 8 in. ; the two diameters, 2! 
and 3 in.: supposed radius of base of rest , ti in. 
Now, by the above rule, one-half of taper = i x ~ = 
-i and~ divided by 8 = length of t~per part= i x ~ = 
r. orJ'\r of an inch distance to DlO\'e rest. Take up 
tl!is istance with a pair of compasses. place one 
compass leg on the mark on your rest for selling it 
parallel lyour rest being set for parallel t.urning), 
and mark a faint line with other compass leg on the 
base of the rest. Mo;e rest round until your centre 
mark coincides "ith this line, and your rest will be 
right for the taper you require .• but remember 
whether by this or any other method, e;errthing 
must be mathematically correct, otherwise you "ill 
not get your taper absolutely correct." 

Machine for Current of Air.-J. A. P. (Ac­
crinyton) writes :-''In looking_ through 'Shop,' I 
have noticed several replies to BELLOWS (see page 
100). The fans sent haTe been out of shape and 
proportion in my mind. One with the wings bent 
the wrong way; and the one in ;\o. 35, page 55i, 
would blow very little. as the puUer1 on the fan ds 
too big. and the dri >ing wheel too small. I t is made 
left-handed, and the bole in the pipe is not large 
e nough. You cannot force o. fan like you can 
bellows. i t wants more play, as .rou will see by 
looking at Fig. 1. The pipe being much larger, the 

:Fig . 1 .. 
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Machine for Curren t of Air. 

spider should not rnn clo!'e to the case all the ,~·ay 
round but as marked in Fig. 1. Now as t-0 makmg 
it. Do not use wood, as it dries in m~re one way 
than nnother nod I know cnrdboard 1s useless, as 
both ha.>c b'een tried many a time, and do not 
pay for the time in making. If th~y are worth 
making make them well. I find tm to be bc.st 
for theSe small fans. This is the handiest size 
thnt I know of. Fan 6 in. diameter. pipe H in. 
long. 21; in. square at fan, and l i in. at. end. 
Driving wheel 7 in. diameter fully ~n spmdl~. 
i in. g-roove. If you have followed WORK up 10 
soldenng, and other things, BELLOWS should be 
able to wake this." 

Colourtng Photograph&- S. H . C. (Penzance) 
writes in reply to ExPECTANT (sec page 17-1) :-•· Ex­
PECTANT finds dilllculty of making_ water colour 
stick on the photo. It h e would hck the photo 
over before painting, the saliva would render the 
surface fit to bold colour. There are preparations 
sold to work with, bot I tlnd the spittle best an.d 
h andiest, if I may so aJ?ply the w ord. Gum arable 
and w a ter is a medium. .. -

[Wor!!-J::mll!.ry 25, 181Q. 

Trade ~otes and Memoranda. 

Trm attempt which one of our great -Englla 
railways is making on a small scale to use Atro­
leum as fuel is being practically made in Ru~ oa 
a large scale. All tne steamboats in the CI!.SDian 
Scns are using naphtha residuum and oil as the fueL 
ln Moscow, Lhe factor ies are ulso takin~ to it· and 
on the Volg:a steamboats are beginning to \Ue i t. 
Cheap pe_troleum for some purposes may check the 
adYance 1n the price of coal. 

WORK 
u publi1htd a.l La Dtllt Smno!7e, Lud{ltrb! llin, Lotu1011, C 
9 o'cluck ~l'«-ry \l'( d1U'.!d!OJ/ m""! ht(l, r,)ld 3/oO~I~{I,t OOI(li>tttf.!t~ 
whtrt lh rouglwut the l. mud 1\ w pc.ou• cm 1 ruta 11 "t tlot ltUflt, 

TER~S OF SO BSCRIPT!O:S. 
~ months. free by I'Oht •• le. M. 
tS IUUDtltS., tt •• 86. S(f. 

12 lllOntbt;, ., • , , • • • 68. 6Q, 

• 

• 

Poetal Orders or Post o mce Orders Jlll.flllole At the <Hne!'l) 
PO&~ 0 1!1~0, L OUdOU, to CA!>~Ii!LL and COWI'ASY, L imited. 

' 
TERl!S POR TB& ISKI:RTIOS OP An'I"I:RTI 61UIF.3T8 I S L\011 

Wl>Rii:LY lsot:e. 
£ •. d. 

One Pngo - • - 12 o o 
B~l ! l'ao.c•· - - 6 10 o 
~uaner l':t~;c • • • • • S 12 s 
E1ghtb u! a l'n~_:e - · • • • 1 17 s 
Uu•··S• xr.-eut h ol a P•ge · • • 1 o o 
lu ~ .. luruu, 11e r iuch • - o 10 0 

l 'tom i l l t1lt /'Q6iU(YflJJ, ar a terit~ of in.aerUoru, 
by S"#JCCi.ul arrauuemtut. 

• 

• 

~mall rrepslid Ad veni~ement~. euclt as SltU.'\tions Wqtea 
anrl J; xclt :>ngt•, Twent)· W on.ls or lc~e . One ;;btlliog, and ODe 
P..-nnr J•·r W ord cura i f m·~r Twenty. .-I.LL OTRIB Advel' 
tlH·nteote in Sale aod E:s rhl\ngc Colnmn are cbarged o .. 
tihtlhnl( J>er Line taveragsng et~.<bt w ordsl. 

' 

•e • Advertisements should ttocb tbe Omce tourteea 
days to ud\·aocc of tlte date o! iBaue. 

SALE AND EXCH .A...r.Y GE. .. 
T ools, T ools, Tools.-The cheapest house in tb 

trade f.:>r English and American tools is Lu~>T' s, 297, HaclaJq 
Road, Lo:1don, E. Send stamp forreduced price list. [2 • 

Sm ok e r s , buy "Roll Cau·• Pipes. Healthful, Lultll· 
rious, l::conomical. Post free, IS. Ed.-ALLEN DswsNAP, 
65, 1-'ik~:; L:>.ne, Glossop. [4 • 

Bett·s Patent Enamelle d Adhesive Watel'lo 
Proo f Advertialng Paper Letters and Finree 
in all Colours and Sizes. -Sole and Original ManuGcuny, 
17, Anhur :Street, New Oxford Street, W.C. Agents 
apply. Sample sheet gTatis. [6 a 

• 

R epouaae Work.-Tools ~raterials, and Desips. ~ 
Price Li>l l)()>t free.-C. POOL, The Mechanics' Tool Dev6t, 
2;, H ockley, Nottingham. [9 1t 

&ix highly.fi.nlahed Cabinet Photographs (copied 
frum .:::trtc or cabiuet), post free, JS. 6d. All classes eo­
lar~;emerm equally cheap. List free.- HaNRY B-.. -: 
P hc:ographers, Derby. [ro.- ;. • Cut Your Own Clothtng SyatemaUeaJ~; 
~;uaraoteed.- Suits, Trousers, Overcoats, any si= ar 
, tyles.-]A:o.!ES HoPKI:<S, ) A, Chesnut .Road, 'fottcn~ 
~l iodiescx. [ut 

Notioe.-We take in Exchange Lathes and urioe 
tools tor better. Catalogue, 6 stamps. List of Secoud--ha.ad, 
2d. - Hritannia Co. , Colchester. 

Larg est Stock of Engi~eers· and Mecloanics' ~th~ 
Shapers, etc. Stocks and Dtes. Forges, etc.-B.nraanw 
Co., too, Houndsditch, London. 

Call and select from our stock at tco, Houndsditch; 
but all letters addres~ed Britannia Tool Factory, Colch~er. 

Bri tannia Co. supply Gas or Stram Engines, and fit 
up wo:kshops complete. Terms, Cash or easy tern~ [qa 

Patent Unbreakable Twist Blt.- l in., ts. 6d.i. 
1 in., tS. Sd. ; 1 in., 1s. 9d.; 1 in., 25. 2d. ; r t in., :zs. rocL ~ 
post fre~, 2d. extra.-HosDAV, Chalham. 

Warranted Saws.- Panel, 3s. 9<1. ; hand, -4s. ; half. 
rip, 4,. 3d. Exchanged if faulty. Post free, 6d. uua.-
Ho~OA Y, Chat ham. • 

Special Quality Saws.-Warranted to ~ IlL 
sc,u:1re iron. Panel, 6!o. ; hand, 6s. 6d. ; half-np, 7S.-
Hono.~Y, Chatham. . ' 

Odd Jobs TooL-Comprising Try, Tee, and M~ 
Squ:1re, i\f ark in;;. Mortise, and Depth Gauge, Sp~ql 
Level, and P lumb, Compass, &c. ss. 9<1.-HosnAY, 
Chat ham. [14 • 

V ictor Cycle Co.,'Grimsby, sell Mail Cart Wheels. l ts • 
Patent Gas J e t B e fleetor.-Easily ~tdjusted: • 

boon to earlv risers. Post free, ts.-G.RAIIT, R~l 
Street, Bolton, Lancashire. 1

• 

Wanted.-Amateuis Lathe for Metal or W~ Cheap 
for cash. Must be near Manchester. HoLT, Pine Hui!Rt( 
The Park, JJidsbury. • t 

M'ode l Engine Castings, Part•, ac.~­
logue -4d. 95 Ulust.rations. Screws, nuts, bol~ ~~ 
.stamp.-BUTLER Baos., Beotham Road, Sou b• 
London. R ~ 

D e aignS.-too Fretwor~, 100 C..rvin~, too eJ'O'~ 
1oo Sign ~tencils, (all full sz:4), 300 !urotog, 400 St -
soo Shield.;, &c. (all jDst fru). Eacb t~et ~·­
Decorator's Stencils, 2S. 6d. L IStS free.- . · 0~). (~' 
East Cliff Terrace, Bourue.mouth, (late Collins, B .. 

Smootbi n g Plallea. best quality, and we_ U-~:asall!l!' 
b-ch w'ttb h6t warranted double Irons. :t U1. :zs. 1~ ~~ I ,-._·_:_ 'd -ClA II!Ciila 
2 ~ in. 3s., 2}( in. ss. 3d. ._...,,.ge pat • 
Maker, Exeter. . 

Bamboo, Canes, and o_lhC!' :Mn!erialst ~foe~=~ 
furniture; particulars ooappbcau~~~~;":r _ 'I!' 
s. J. E A ToM & eo., 131, Great r__. " 
w. 
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A WONDERFUL MEDICINE. Are universally admitted to be worth a Gnincn n Dox for Bilious and 
Nervous Disorders, such as \ Vind and Pain in the Stomach, Sick 
H eadache, Giddiness, Fulncss nnd Swdling nfter :.lc:lls, Dizziness and 
Drowsiness, Cold Chills, Flushings of H eat. Loss of Appetite, Short­
ness of Drc:llh, Costiveness, Scurvy an cl Bl•)tches on the !:ikin, Disturl>cd 
Sleep, and nll Nervous and Tremblin~ Sen~'ltions, &c. &c. The first 
dose will give relief in twenty minute~. 1 his ts no fiction, for the) 
have done it in countless cnscs. E,·cry suncrcr is earnestly invited to 
try one Dox of these Pills, and they w1ll be aclmowlcclc;cd to ue 

' 
W Ol'th a, Gtti nea, a B ox. 

FOR FEMALES THESE PILLS ARE 
"A priceless boon, a treasure mor e than wealth; the banisher of pain, the key to health." These are FACTS testified continually by members of all classes of society, and one of the best guarantees to the nen·ous and debilitated is, 

BEEOHAIJI' S PILLS hctve the La1·aest Sc11le oj· a/ny Pate1tt lJi cllici'lte i1t the TVo1·lrl . 
Prepared only by the Proprietor, T. BEECH AM, St. Helens, Lancashire, in Boxes IS. J ~cl. and 2s. gd. each. Sold by all Druggists and Patent ~fedicine Dealers C\'erywhcrl'. N. fl.-Full Dircrliom ar<! givc1t 111itlt ,·nclt Box. 

-...:.,._--

ESTABLISHI!O l85L 
BIR~BEC'F" B.A.N~. 

Southampton :Bulldlnga, Cha ncery Lane, L ondon. 
THREE per CENT. I NTEREST allowed on DE­

POSITS, repayable on dem:>.nd. 
TWO per CENT. INTEREST on CURRE~T 

ACCOUNTS calcul:uc:d on tbe minimum monthly balances, when not drawn below £•oo. 
STOCKS, SHARES, and ANNUITIES Purchased 

and Sold. 

HOW TO P URCHASE A HOUSE FOR TWO GUINEAS PER MO:-! l'H or A I' LOT OF l.ANO F\JR FIVE SHILI.INCS PJZR MONTii, whh immcolinte pos· sesslnn. Applv nt the Office of the lltRKili!CK FREE~> OLD LANU SOCIETY, as abo•e. 
The BIRKBECK ALMANACK, with full p~rticubr<, post free 

0114pplocatton. FRANCJS RAVENSCROFT, Mannl!er. 

RUBBER STAM PS. 
B. SAVAGE, lllnnufncturer nnd P atentee. 
Rubber Stamps, Rubber.faced Type. The "Climax" 

and other Dating Stamps. Patent Ink Pads, &c. &c. 
lllal<era or Boxes, M ounte, Presses, Vulcanizing and Jlouldmlf lllael11nee, Brn&a 'l'urn.el1 Ovals IUld other 

Shapce. 
MATERIAL and all Suppliu /Qr lh< TYade. State J'•"" 

r~qui,.~m~lll.t to 
ll. SAVAGE, 33, CHEAPSIDE, LONDON. 

Messrs. CASS&LL & Co~tPANY have arrnnged 
to publish 

IN WEEKLY NUMBERS, 

One H alfpenny, 

The Life of Christ. 
BY THE 

V en. Archdeacon F ARRAR. 
With about :JOO Orlolnallllw;t'J•ations. 

{To be issued in M onthly Parts, 3d. ; 
PART 1 ready Ja.n. 27, 1890.) 

•• p " rrJsjtcluus tunu rmtly at all Booksdl~rs'. 

A&siiLL &: CoMPANY, Luuno, Ludgalt Hill, Lond,m. 

.. t<i ... 
~ .. SCIENTIFIC & ELECTRICAL MATERIALS. 

0 L.\1<1." STOCK()( Appli.1nc~ :uHI ~lot~ro.llS for the Constoucuon c,f J».'\..~ t/. C ·•) 
.. - " c: -- -u 11: .. . "' • .., ·- ~ 'I! .., 

~ - "C ' -" 
.. 

~ 0 "4 ._, > -0'"' " ""' s... ~ 
.... 
IS 

E; .::. ~ ~ ..... 
- "C " ... " t:., ~ .., " ·"= = ~CJ .... 
~ Cl ,. .... 

~ ~ ]~~ -' 
2 ~ ·~0 t-l .';$ t.;; -
;o .,..:! ~ 
.. c-= ~ 
: o -!:: Fretwork and Carving. 

GOLD MEDALS A W .ARDED TO OUR CUSTOMERS. 
" ... ..... 

~ -: u ·~ - . -"' -... " ~ = ' k 
- ~ -Q~ C/J -

~ ~ 
.. ~ 
" LIJ 0 

"' " ..J .. .... " .. t:: ..... ~ 

I ~ ~ C/J 
0 " -
- u ~ ... 1 LIJ 
~ ..J r7J1 845· 24 and 26, Wilson Street, Finsbury, LONDO N, E C . No. 

S.-I. XI>O H' . Attlla',of famous Trnitu••·· writes :­
" Pumilinc Liniment is the fineH th ing in the woald to relieve the muscle.> nnd to impnrt strength. l strongly 
urge its use to all athletes." 

NEVER FAILS to give immediate Relief nnd fi .. ally to 
Cure all cases or Muscular and Chronic Rheumat ism, 
Gout, Stiffness of Joints, Sprains, Bruises, etc. Abo 
most efficacious in Bronchitis nnd Throat and Chest 
Affections. 

l 'rico l s. 1\<l. and 2.~. 9<1. JIC r JJottl<'. 

0VBR 700 T RSTIMOSI ALS ~'ROM llfi!DtCAL !liES. 
One o f the l'hrslci~ns to H . R . H. The Prince of W~Jes wrilc• :­•• l'\o thin.: t:O\ve Ill)' JM\iC:nt !t.O mudl re:lw( ns ~tern's J'uwi!inc, •• Si r Mordl ~lnckeuzic wntcs :-" Admirnhlc iu Throat Affections. ·· Dr. Stc\'c:ns .,. Uh.'b :-" l'umiline cured me in a seven: bronclual auack.' • 1'/u .lltdual Prtss says :-.. Stern's J•uuJl.buc is rd~blc ii.nd curJuve:· 

G. &: G. STERN, 62, GRAY'S INN ROAD, 
LONDON, W.C. 

TO INVENTORS. 
If ) 'OU have~~~ ide.> (or :>n inventinn PAT ENT it for a trUltnC' cost. 

Particulars :md J'.1mphlct free . 
RA YNOR &: CAS SELL, Patent Agents. 

3i· CHANCERY LA/1:1!, LONDON, E.C. 

H. !. HOBll!Y, 
TOOL 

MERCHANT, 
Cltatlurm. 

Price L ist FREE by 
Post. ls R 

MONTHI.Y, :/::d. 

Cassell's 

Time 

Tables. 

The Amateur Photo~raiJll er 6 
Published EVERY FRIDAY, pric:e 2d. 

Lonct..,n : Jl ,\ZEL.L. \\"ATS~):"\ & \"J..;Fv. L•mu.:d. z. Cr,.etJ L:me 
Specimen C.:upv anti Ll'-t or rhocn;:taplu.: Pulth~..ation.s on :\JtJliiCiiU!'\n. 

PART 1, 1·cady Jan. 27, pria 3d., of 

CASSELL'S 

trenc 
(French-English, English-French). 

C ASSLLL & Co:.!rAS\', LDIITED, Lud~:atc //ill, Londow. 

" A great want js supplied in ' Science 
for All.' "-Graphic. 

NEW SERIAL ISSUE in MONTHLY PARTS, 
price 7 d., of 

Science for All. 
1-Vitlt about r,soo Illustrations and 

Diagrams. 

PART 1, rca~v Jan. 27, price 7d. 

• • • Prospectuses at all Booksellers', or post 
free from the Publishers, 

CASSELL &: CoM rANY, Lu.tJTED, Lutlralc Hill, IAndnt. 



The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com

A DVERTISE.AtJENTS. [\York - J a:-. Uttry 2!i, 18\JO. 

J . H . S. & CO. hove now a large F:.ctory ..-ith :>ccommodntion for up­
wards Of 100 "orkmcn. • •hid! IS USed Cl.cJusi\·-:ly for the n~nUfiCtUre or 
Yhoro~raph•c Apihlr.uus o( C:\' ery dt!~ription, tro.rn the cheapa:t t o the 
most c,.;pen~l\~e. 

'l'be proce.s is simplicity itself. Full lnsrruaions supplied with each set. 

S/6 The Eclipse Camera Set. Sf6 
Complete, consisting of :. l'ol.,hed ~13ho~auy Slid on~: Bellows, lJ ·plal11 
Camt:rt. to photo)..~ ph full-size carte·de·!•sJ•c:s. with Focu~ing Scu:cn. 
Dark Shoe . ll=•·rMunted Lens, Br.>SS Fnnng., Developln~: and F•x•ng 
Solutions, P:.cket of Dry Pbtes. and full Instructions, enabling ;.ny nana· 
teur to t•ke a good Pbo~aph. Prace 3a. 6d., <>r securely p:acked by 
Parc~l Post, 4.a . 

7/6 Complete Photographic Outftt. 7/6 
Comprising E C LIPSE CAMERA SET, :>s above; Also PIIOTO. 
GRAPH IC PRINTING APPARATUS, cons,.tinJ:' of Hnrdwoocl Prlmln1: 
Frame , wnh Brass Sprin~ Back, Sensotised Albumlnascd Paper, Cold 
T omug So1ution. Fixing Sotution. Class l~ods. Cards for Mr.ur.t int:. wuh 
complete lns:rucu oats. Also Hardwood Folding Tripod S tond a11d Focus · 
sin~t Cloth. l'rkc 7s. 6d. Securely packed, po~t free, Se. tld . I( pad·od 
m port:tble wood c~se, with hingt::d lid and leather strap, as 10 illu~trauon, 
9<.l.ext~. 

Every Set is carefully eumined before being sent out, ru1d 
guar.-nt t:ed to be in workang un.Jcr. 

N.B.-If Apparatus does not g ive satisfaction, 
and Is r eturned uninjured within t hree days of 
receipt, we guarantee to refund purchase money. 

Better Sets, ros. 6<1., 21 s., 4::-5., ooos .. and upwards. 
Comvle.te C3lnlog•_•~- of Jlhoto(!ri\phlc Appar.,tu,, nnc 
st~mp. :S. R. SKDmER & CO., EAST DER:tJIAM 
NORFOLK. • 

Wboh:s.tle A~:ent for London-J. MOTII ERSILL, 
6o. H r lloway Road, N., nnd E, Southampton !tow, where I 
Samples may be seen. 

Xitnber Ya7·ds, SaUJiJI-(J and. P inning JITLIIR ClitJOr i t iQ abold 
1.'wo .A.c,·es 71 Ca'r l tniltouy ~tat iou. 

J. H. S . & CO. keep reJrUiarly in stock about 120,000 
FEET OF FRETWOOD, solad ood J·tllr. veneer>, 
1\:c .• bc.-..idc~ 3 very large quanuty of Logs~ J"l:mk'-. :wd 
Hm rds, <.:ar•ml: ond Turning Wood, &c., and 200, 000 
F'ULL·SIZE DESIGNS f or Fretwork. W ood 
C arvi n g, ac •• bes.idcs an tmmcusc Stock of Jc.m~..-c;· 
T ool Chests. l•retwork Outfits, Drills, Saw Frames, Hand 
and Trc;~d!e Machines, S;~w Bl;tdes, &c. &c. 

Specialltlea fo r 1888 & 1889.-Books of New 
Dt.:!!tl.,:n.s. )• KET\VOJ<.K No. 1, conrauung 12 Large Sheets. 
puce ss. No. 2. contaimng 20 Sheet~ of larger 01nd more 
clabor.>te l':>t.terns. os. 6<1. llook of Wood Carvh11: lle,lgns, 
com:uning ~~ l"~tterns, price u .; thc:tearc: aU New Pattt:rns. 
not snld In any other form, and would, if sold st:par.:ely, 
c~c three or (our hmcs the amount cb.oltl:'ed. Fretworker·s 
lhndbook and Workshop Guide, price ts. New Oc>agns. 
All l'nttcrns ~rreatly reduced in price. 

Eoltpeo Doalru, No. 102. 

Complete Fretwork O uttlt, comprisinl:' ,,.inch 
S tee l l•r.unc. 48 S3ws. Awl. J·atc:, 4 Ot.:..,agn.s \ With suflicicnt 
plnncLI \\'ood, gratis). ar.d 15. J l.u\dlx>uk on Fretwork, 
pnce JS. 6<1 .. carriage paid. 12 feet A»orted Planed F rct· 

woud , JS. 6<1. ~~~~!i 
eT Special Fretwork Desi~:n. in commemoration of Her 

)!nJe.s' y ·~ Jubi1e e, size, J6 ilL "lJy 26lu., pr1ce 25. 6d. 

Cat:>logue of Machines. Oeslgns. Wood, ToolS, &c., with 
f...e\cr.;al Hundred Illustrations. and full J ustn1ctinn~ (or 
Fret·cuttin).!'. l'ohshinr. and \ ";unishing , price 4d., JlO'>t free. 
~I frt: t S:tw\., IS. 6l. per yrnc;.s: hesl c&itro n. ~er c rO>~ 

W all Braekft. 
Prtco 5d. 

TOO s. l 1RETWORK AND CARVING. 
BUY [I'Om the .li'.A.KEIUi1 tl1e Olde.~t E . .,tnbfi.QI Iell n11rl tlae ReRf ITn11.~ 
tl~ Londo11. ..;;tnrk /;(']Jt j'or Cat•penter.-,, l l'rwtl <:nt•ver.><, Turn er ... , 

l •"retworke1'S1 .•bucrtcu rs
1 

and JJiee/1 an;,.,.. · 

WRITE FOR PRICES OF WHAT YOU WANT. 

O BSERVF: Til t:: 
FOLLO\\'Ito;G 

GENTLEMAN'S 
B euisf er ccZ 

TOOL 

CABINET, 
!'RICE 

£2 2s. each. 

IT 

CONTAINS TOOLS 
AS F OLLOWS :­

Mallet, 
Chisel, 
Gouge, 
Axe, 
Two Hammers, 
saw, 
Three Files, 
Two Turnscrews 
Square, 

Highest Award - Gold Me dal !or Tool s .ono. 
and Patterns. 

Machines, Designs, Tools, Wood, Mirrors, 
Hinges and Fitiings, Varnish , etc. 

T. N. writes :-" I got a First Prize from 
one of your Designs." 

R. W . A.:-" Received your Catalogue to­
day, and consider it the best I have seen." 

R. B. M.:-" Machine to hand, am highly 
pleased with it." 

J. A. s. :-" I have taken Eight First and 
One Second Prize with various patterns of 
yours." 
l ll~t.~f,•n.tetl CatnlOfl"" ()f nil TooT.~, 

Jl"oorl, <"tr ., nnrl 1;00 JJrin iaturo Do­
tti(JU "• f•·e u [o1· .Six ~ta 111·1'·~· 

Harger Brothers, 

• 

Size, 2r in. high 
by 14 in. wide, 
made of Polbhed 
Oak, with Two 

Claw Wrench, 
Pliers, 
Two Gimlets, 
Two Bradawls, 
Pincers, 

SETTLE' YORKS. F< o wtJ\ OOlA"PSfAIIII, 
9ot~ 'l'> ,_ tt ' II;S. 

an rl Drawers, 
with Lock and I loc .1htov~ is a <lrllnl!', well·m3de C1bane t <>f poli,heol 
K ey, nnd with 0Jk, .md CH!! )I tuol Is iuU s oze, 'ief\'ICC l uic. and Will· 

r.mtt!d. Tile contents con•prise such tOC'J' a~ ;ue 
two Loops t O u>u~lly requared for rcp;oirs. &c., in a household, and 
rasten 

1
•1 to a ll'all. the mv.,stment of ats s m:.U cost .. m soon be saved by 

" the work d one with them. 

M u11eley 4: Son!6 lfoted. XOOL CHESTS from, 2s. 

r>;OTE THE ADDRESs-

Glue Pot and 
Brush, 

Plane, 
Compasses, 
Na1ls & Screws. 
Gd. to £1.0. 

MOSELEY & SON, 323, High Holborn, W.C. 

ENGRAVERS' AND ETCHERS' PLATES, TOOLS, AND MATERIALS 

15 11 

OF IJESX JJLAXER.I.:J.L AND Jf'ORK,lCANSIIIP. 

JOHN SELLERS & 
ARUNDEL STREE T , 

SONS, 
SHEFFIE LD. 

London A ,l[mts: 7- DO.VNISO.¥ & SO.V. 20, ll'ormwood Strut, City. 

The 1-"oly tcchnic Sca·ics. Consist ing of Practical Illus trated Manu:tls specially prepared fo r Students of the P olytechnic Insti tute. 
Forty L esxotl R 11~ Carpenr.,., JPor/;.Yhop Practice. By CHARLitS F . MITCIIELL. R e\'iscd by GEORC E CAM PIO=' Pore. Cloth, Is. • 
Prarf lt•'fl .Plaue a nd Solid. Geometry, i n cludi 11g Graphic .Aritlune t iC'. Vol. 1., ELEMESTAR\' STAGE. Hy Prof. HENRV J. SPOONilR, 

Cl11th 1 JS. 

C.E., F.G.S. 

E u ylut:erlng. 1S. 6d. CASSELL & COMPANY, LtMITI'O, l. ud~;ate Hill, L ondon. 

NURSE'S REGULATOR. 
Patent Applied for, No. 5139. 

For at!ju\ting the I rono; of all Eng li..,h Pattern Dench P !ancs. Can be 
eru.ily fitted to :tny Smooth, Jack, o r Try P lane, without alteration of Irons 

already in use. Pr ice 211. each ; post free, 2s. 3d. 
Prtc" 1.llftlt fn:o by po1t o" a1•pUoation to ,"'ote J1lalcer11, 

CHARLES NURSE and CO., 
PLANE IUAKERS 

182, Walworth 
AND TOOL MEBCIIANTS, 

Road, London, S. E. 
(EAlablished 1841.) 

'·-

' 
"-.)[/ For I nfants and Invalids. 

Tl\10~~~1( NOT FARINACEOUS. Rich in l•'lr!<h, Nerrc, Drnin, 
and Bone 1-'ormr rs. 

~ JT is a fact that farinaceous foocls cannot be tl:)::.,sted b)• Infants. ~!s 1i5 ~ the only food in which the starch ha~ been wholl~ ~han¥J~: 
soluble substances, which can at once be converteJ m the. ~>?J>. tn to 1 ill 
blood. Thi< rem:ukable result i~ attain~d out<ide the body, by lmatatt.nJ; exact y, 
t h~ proce<• of manufacture, the natural condition, of healthy and perfh~t hqtSh•110~jedical 

l\1~;1-LIN'S FOOD h~ hcen examined p~y~iolo!ttc.tlly by ~ - e tg c~~ al,.-a)'S 
.'.uthonttc,, and tested chemtcally by the most dtstmgm~hed Ana.l) .u, and tit at pt.tblic 
been cla_<~ed U)' them A 1. It Ius g:tined manr awards of the htghest me 
Exhibitions. . rh t /i(/, I <timonial< and 

No Food io the market can 'how such a vast collection o 0 111 • 
1 t ~. pLI.I.l('l 

many of the~e allude in an emotional vet ~incere manner to the f:tct that 
FOOD baa saved Baby from Death." 

USED IN ALL CHILDREN'S HOSPITALS. 
Prosjccllu, Pnmplt/~1 and Snmpl.-, posl.{ru on npplicafioH to flu I~&t1elt&or 

n11 d Jlllntttf'l rt~tre,., S.E. 
G. ME L Ll N, M arlbOI'ough Works, Stafford St., Peck ham, London, 

7 

PlU:NTED AND PUDLISB ED BY CASSELL & COMPANY, LIMlTKD, L.A. llELLE SA.UYAGE, L ONDON, K.C. 
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