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fiE. 1.—Lead D Trap. Fig. 1 A.—Section of ditto. Fig. 2.—Bell Trap: section. Fig. 3.—Iron Box Trap: section. Fig. 4 —Iron Box Trap, snmetin}es
T called D Trap: section. Fig. 5.—Lead S Trap, showing Place for connecting Air-Pipe. Fig. 6.—Lead P Trap. Fig. 7.—Small Lead S Trap, ﬁ]th
Cleansing Screw A, Fig. 8.—Hellyer's Anti-D Trap with Square Outgo. Fig. 9.—Diagram showing Manner of conducting Wash from Bath into
*  Drain through Open Gully-Traps. Fig. 10.—Open Channel Bend fixed in Brick Manhole for Inspection.  Fig. 11.—Field's Flushing Tank for Dra.in-_s.
. Flg. 11A.—Side Section of ditto. Fig. 12—Gully-Trap, with Inlet at Back. Fig. 13.—Hellyer’s “‘Drain Sentinel.” Fig. 14.—Disconnecting Air
'+ Chamber with Hellyer's “ Drain Sentinel ” Trap and Channel leading to it—A, Trap ; B, Channel; C, Inspection Arm ; D, Arm for Air Inlet; E, Alr-

- Pipe to Manhole, Fig. 156.—Section of Hellyer's Ventilating Drain Syphon—A, Grating and Inlet for Air; B, Inlet for Air when A is covered.
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TRAPS AND DDRAIN SYPHONS.

L Work—January %,

TRAPS AND DRAIN SYPHONS.
T BY W. R.

WaAT an exceedingly cautious man is the
ave British householder !
ith what eare he locks and bolts his
doors at night, sets electric and all sorts of
alarums, lets loose his dog, and takes every
recaution to keep away that ingenious
ellow, the enterprising burglar !

He sleeps in peace, and fancies he 1s safe,
but how often do we find that an enemy
worse than any burglar is stealing up from
the underground regions through a pipe
but a few inches in diameter, and finding 1ts
way into his very bedroom, robs him of
that which is far more precious than his
plate—his health !

He spends DPO““‘*J‘S freelf to keep out the
burglar, but if he has a plumber’s bill of a
few shillings for repairs to his water-closet
or some such apparatus to keep off this
‘enemy—sewer-gas—he storms and fumes
under the conviction that he is being taken
advantage of.

Every householder should know the state
of all the sanitary arrangements in his

house, so that he might understand the
gravefecessity for keeping them constantly
clea and 1n good order, and also know

what ghould 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
inaﬂl'?ctua.l trap, and sometimes without one
at all.

Now it should be laid down as a law of
the “Medes and Persians,” that every
sanitary fitting should be disconnected from
the 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 1s some-
times used, but cannot be recommended
even if coated as explained in a former
paper or enamelled, for as it 1s holding
water constantly and sometimes facal
matter of a very corrosive nature, it is liable
to rust and become rough and dirty.

For indoor work, lead traps are decidedl
the best, but they need to be well ventilatec
for I have seen a lead trap eaten in small
holes 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 eficte
organic matter begins to be decomposed
immediately on passing into the drain, and
gives off that foul and dangerous gas which
we call sewer-gas.

For outdoor work, earthenware 1s best
suited, as being fixed underground and of a
non-corrosive nature, it is not liable to
damage from a chance blow without, or
from thé foul air and matter within.

Sometimes, as explained in p. 516, we
have to fix earthenwarc traps attached to
w.c.’s within the house, and in such posi-
tions when fixed as explainced therein, they

give every satisfaction ; hut for traps 1un-
moediately under housemaids’ sinks, lava-
tory basins, baths, ete., lead should always
be used.

One of the oldest traps now in use is the
D trap, shown at Figs. 1, 1a. It was formerly
extensively used for water-closets, and is
very often found in combination with that
abomination the pan-closet, though it is
sometimes made in smaller sizes for sinks,
lavatories, etc.

———

It consists of a lead body or box, A, with
a dip or inlet-pipe, B, and an outlet ¢. The
various parts are soldered together. As
before stated, this trap 1s one of the oldest,
and 1s at the same time one of the worst,
traps in use, for despite the crusade against
them, hundreds are still in use in various
towns.

The body A soon becomes foul, for one
flush from the closet never washes out all
the excrement which has been deposited
into it, and in a short time, if frequently
used, 1t becomes a veritable cesspool.

The dip-pipe B is often fixed some distance
from the band, as may be seen in the section
I'ig. 1, thus leaving a space for soil apd any
foul matter to collect, and 1t 18 generally
either too short or too long ; if the former,
the trap soon ceases to act as one if there 1s
the least syphonage ; and if the latter, the
soil and paper are more than ever impeded
from leaving the trap.

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

The air-pipe—if any—which is connected
to this trap is usually either § in. or 1 1n.
in diameter, and has so many turns and
bends in it, that it is scarcely better than
nothing at all.

And here, in passing, I may say that no
soil air-pipe should be fixed less than 2
in. in diameter, for the plumber should
know that the obstruction to the passage of
the air caused by the friction, due to the
velocity with which the air passes through
a pipe, increases as the square of the velocity
divided by the diameter of the pipe; thus
the obstruction offered in a 1-1n. pipe to a
given volume of air passing through a given
length in a given time is thirty-two times
as great as in a 2-1n. pipe.

By far the best plan is to carry a pipe
the full bore of the soil-pipe up to the roof,
and let it stand a little above the ridge, so
as to keep all foul air escaping thercirom
away from the windows.

Another trap whose sins are many 1s
shown in section at Fig. 2, and 1s styled the
“bell trap,” on account of the bell which
is fastened to the grating and which forms
the “dip” or water-secal. It 1s used for
sinks, and also for surface-water. The space
all round the stand-pipe soon becomes filled
with dirt, as the passage of the water
through the trap is so sluggish that it cannot
keep itself clean, and the inevitable result
18 tLﬂ pulling up of the grating and knocking
off the bell, when the water runs off merrily,
and leaves a free vent for anything in the
shape of bad air or gases which should
chance that way.

Some makers have tried to improve this
trap in many ways, but under whatever
diszuise they offer it to you, have nothing
at all to do with it, for it soon ceases to be
a trap and becomes a snare, while there are
plenty of good traps to be had equally as
cheap. _

Figs. 3 and 4 show sections of traps which
are as kings to the bell trap, but yet are far
from perfect. They are both made on the
same principle ; one, however, empties 1tself
at the side, while the other passes the water
througzh the bottom. They are usually
made of iron and are used for stone sinks,
or on the ground-level for surface-water.
They both sufler from one great defect,
they are not self-cleansing, for in the angles
marked A and B, dirt, soap, and slime will
collect, impeding the passage of the water,
and finally Etﬂpﬁlitlg it altogether, when the
trap has to be lifted out and cleaned, and
as 1t is very often merely dropped into 1ts
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can Ea.ﬂifl y }I;)E done, and to
rence of the nuisance the trap is f]

one side, and a free exit for drl;in M;mlfa
um(;s.::uqm;ﬁue. SR—

Since Messrs. Beard and De '
duced their {bﬂtent cast ]Eudnim?: lm
strides have been made in this de a;-tmt
of sanitary science. Figs. 5 and 6 show
specimens of their S and P traps : they are
made In any size from 1} in. to 4 in, and
possess many advantages over the old D
trap. They have no places in which filgh
can accumulate, they are smooth, without
any joints or seams, and are very easily
flushed. The “Dubois traps” are similap
in appearance to Beard and Dent’s ; they
are drawn by hydraulic machinery the same
as lead soil-pipe, and to my mind are
superior to the cast-lead traps, being abso-
lutely of one thickness throughout, rfectly
smooth, and there is no chance of finding
any small holes in them as we sometimes
do in cast goods. In using the smaller sizes
of these traps, whether cast or drawn, it is
always better to have them with a cleaning
screw such as may be seen at A, Fig. 7, for
facility in clearing, should they at any time
become choked. Nothing less than a 4-in,
trap should be used for fixing under a water-
closet, and it should be soldered by a wiped
joint to a lead branch pipe passing through
the wall to the soil-pipe outside.. If ti&
closet be some distance away from the
vertical soil-pipe, so that this branch exceeds
4 or 5 feet 1n length, it will be better to
solder in a 2-in. lead pipe as shown in dotted
Jines at A, Fig. 5, for the purpose of ventila-
tion. This pipe may be carried above the
roof independently of the large soil-pipe
ventilator, or may join that piEu at a point
above the highest water-closet branch.

This minor air-pipe will prevent syphnngﬁ
in the trap, and will also carry off any {
air which may accumulate in the branch
npe.

. ant very unlike in appearance to these
traps is Hellyer's “ Anti-D trap,” as may be
seen at Fig. 8, but this has a square ou
which renders the trap less liable to be
unsyphoned. _ ;

Waste-pipes from baths, sinks, lavatories,
ete., Elmuﬁd pass at once, if possible, through
the wall into the open air, and discharge—
if they be fixed upstairs—into an open
head, which in turn carries the water l;{
means of an iron pipe to the ground lev
where it is discharged into an open gully-
trap ; Fig. 9 illustrates plamly enough what
I mean.

It will be seen that the short lead waste-
pipe is trapped immediately under the bath.
['his is not absolutely necessary, as _there_ 18
no danger to be feared from the air which
might pass up through this pipe if leg;
untrapped ; but there is no doubt it will
very unpleasant to the sense of smell, f“{
the soapy slime which will be sure to collec
round the inside of the pipe smells very
nasty. for bath

Jennings has brought out a trap for baths,

ete., v.w.rh:'u:hi in addition to the usual water-,

seal, has a ball which floats against the inles
pipe and prevents any back pressure Of
drain air from entering the house that way ;
but the security afforded by this trap 18
needed if the waste-pipe discharges 1nto
open air ; and if it be feared that thlri&_l ;
will blow into the pipe, a cnppmf_il;n T
flap should be soldered to the end of 1 L
the waste-pipe has to be carried down 10
the house, 1t should be entirely 0

and an air-pipe of sufficient size sho
carried from the highest

place and not cemented as it should be, “"“ 2

prevent a reeup.

point near _j'?f;

i
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the roof : at the foot a gully-trap
“ghonld be fixed as before explained.

! which have been described up
_"‘.-3_.'5.'“ ;t;p:ﬂnly fit to be used in. connection
the internal sanitary fittings of a
% and are, therefore, the only sort
¢ with which the plumber has really anything
S to do: but we often find that the plumber
" who has to fit up the ?rﬁln&-} has a.lin_dtu
§ guperintend the la ing of the drains outside,
¥ 5o it i;e nwell tha.lff'.l f& should thoroughly
,gﬂdﬂratand the work throughout.
2 ,a;ﬁn the first place, as regards the drain, the
| pipes should be made of stoneware well
| glazed, perfectly smooth within and ac-
 eur round.
: cﬂi;-ﬂ junctions or branches with the main
" house drain should be made at an acute
. anelerunning in the direction 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
ﬁﬂuther, so as to leave no ridge or space
inside to cause an obstruction. The drain
_ghould run straight from point to point,
_ and at every change of direction some means
~ of inspection should be provided.
- This is best done by fixing an open
* channel bend as shown at Flﬁ. 10, and
- carrying up a square brick manhole to the
~ surface, covered by an iron gga.tmg 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

o

- most serviceable. In the case of a very
ikrfmansinn, 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

&t a great velocity to thoroughly flush a
drain of this size. For this purpose, an
automatic flushing tank placed at the head of
‘the drain answers capitally, as by this means

rain-water, and the wastes from sinks, etc.,
may be nnhectﬂd and discharged with great
force through the entire length of drainage.

- Everylong drain with many branches should
be thus flushed.

~ One of the best contrivances for this pur-

~ pose 18 Mr. Field’s tank, shown at Figs. 11

~+ 114, The wastes from the sinks, ete., s ould

- ‘discharge over the grating into thesmall trap,

- 4, which is movable, and thence to the body

- of the tank, B. The outgo is in the shape

- of a syphon, ¢, and, when the tank is full,

 the water overflows through the longer leg,
Starting the syphon and emptying the con-
tents of the tank quickly into the drain.
Messrs. Doulton & Co. also make a capital
flushing tank, both in stoneware and gal-
vanised wrought iron. These traps also act
85 grease-traps for preventing the kitchen
grease from entering the drain in solution
with hot water, as the cold water in the
tank congeals the fat as it enters, and leaves
1t floating after each flush. The accumu-
lated grease should be removed periodically,
or the result will inevitably be a stoppage.

E A most serviceable tms for receiving surface-

. vater, rain-water, and the various wastes

~ from sinks, ete. (7hut not scullery sinks, as

. the water from these often carvies grease
&_ﬁmth 1t, and which should be treated lglf the
- Manner mentioned above), is the gully-trap
u‘n]fln at Fig. 12, and in section at Iig. 9.
i 8 ould be provided with a galvanised
| =00 grating, and, if possible, the rain-water
£ 200 wastes should enter by means of a bend
10 an mlet at either the back or on one
o of the trap. By this means the splash-
1’:]:1 ich is inevitable when they empty
fF the top of the grating, is prevented,

and greater facility is offered for inspection
and cleansing. The surface-water from the
yvard or area where it may be fixed can
enter through the iron grating at the top of
the trap.

The soil-pipe, or w.c. waste, should be con-
nected with the drain by means of an obtuse
bend at its foot, and the drain 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 Dbranch
drains, a sypﬂnn or trap should be fixed, to
thoroughly disconnect all air communication
between the house drains and sewer.

A large variety of traps are made for this
purpose, but one of the best is Hellyer’s
“Drain Sentinel,” shown at Fig. 13. The
inlet is in the form of a channel, thus afford-
ing a large 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 air chamber, of
ample size is built up to the surface, of
brickwork, and a channel-pipe, B, 1s laid at
the bottom of it, receiving the house drain
and emptying into the *“ Drain Sentinel,” A.

This channel- pipe may be had with
branches if necessary. The floor of the air
chamber should be sloped from the sides to
the middle, and the inspection arm, ¢, should
be stopped with a plug or movable stopper.
The arm at p may be similarly stopped, or
a pipe may be carried from it to ventilate
the drain on that side of the trap.

The top of the air chamber may be
covered by an iron grating or a solid cover.
In the latter case, one or two 4-in. pipes
should be carried up from the air chamber
as E (I'ig. 14).

Messrs. Doulton & Co. have a trap which
they call the “Kenon,” in connection with
which they make an air chamber floor of
stoneware, well glazed, which has a G-in.
channel passing through the mddle, 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 & Hellyer have a trap,
called the * Ventilating Drain Syphon and
Sewer Interceptor,” which will give great
satisfaction, if properly fixed. It 1s shown
at Fig. 15. It consists of a round pipe trap
with a 234-in. water-seal. The body of the
trap is comparatively of much smaller dia-
meter than the inlet, for the trap to hold as
little water as practicable. The inlet 1s
about 6in. 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 enlarged for
the admission of air into the house drain,
and is surmounted by an iron grating.
When this syphon 1s situated near a window
or door, it is better to replace the grating by
a stopper, and a 4-in. aiwr-pipe should be
carried from the air chamber to a wall
remote from the window or door.

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

n any case, the sanitary arrangements of
a house should be so contrived and con-
structed in the best and 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 happens that both the one
and the other are contaminated by man’s
culpable agency.
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TuE construction of the bed and frame will
not be found to be difficult by anybody who
has succeeded In making the heads, as 1
have described ; but, to make a good joly,
none of the work must be carelessly exe-
cuted, as want of steadiness in this part will
prove fatal to all good work in the lathe.

For the bed and legs, it would be well to
have the wood 4 in. X 3in.,, hut slightly
lighter stuff could be made to act. It is
well, however, to have everything rigid and
very strong.

From Fig. 2 it will be seen that each leg
consists of two preces mortised together so
as to forma T. To keep the legs as rigid
as possible, I got stays forged from iron
11in. X #1in,, and, having japanned them,
fastened them to the woodwork with 2-in.
bolts. These stays were made of one piece,
bent into the shape of the letter V, and so
high as to let the centre upon which the
crank hangs pass through their apex. The
tops of the lewss must be carefully cut away
from each side, leaving a shoulder, upon
which the sides of the bed may rest.

Two bolts at each end will then secure
the bed and legs in place. The top of the
bed must now be perfectly flat and out of
winding. Fach cheek must be the same
depth, so that the under part of the bed
will be flat ; and the shears must be exactly
2 m. apart, the same at each end, and at
every point between. If the headstocks
have been made exactly, the tenons will be
found to fit nicely into the space for thewm
in the bed.

The frame will now be found to be fairly
steady, but 1t will require some stretchers
connecting the legs together, so as to pre-
vent the pressure of the centres on the
crank axle from pushing them apart. The
front one may be a piece of iron 1in. X
4 1n., lying flat on the ground, and fastened
to the bed with wood screws, as shown.

As the treadle will be hinged to the other
stretcher, 1t will require to be somewlat
stronger.

I used wood 14 1n. X 2} in., and let 1t
into the ends of the cross picces of the legs,
as scen in. Fig. 2. A couple of little Lolts
sc ~ured it very firmly. The stand 1s now
ready to mound the flywheel and crank
shaft. That used for this lathe was bought,
the fiywheel being 27 in. diameter, with four
speeds, and one small speed for metal work.
The throw of the crank 1s 2} 1n., whteh,
doubled, makes 5in. from the highest to
the lowest point. Then the pitman comes
to a point 1n the treadle halfway between
the hinge and the place the foot rests on, so
that the treadle rises 101n. 1n 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 1s. 6d. a pair,
and it would not pay to make them at that
rate. It is not a diflicult job in any case.
A npiece of {-in. steel 1s serewed, and a cone
turned in the lathe. The point is then
hardened. The centre holes in crank
should be bored deeply with 3-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 straicht shaft and external cranks
could be easily used. Bessemer 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 shaft
would be turned down; or else cut from



. ‘gho Mle be so long as to project beyond the
¢ lags three or four inches at each :
“The treadles, one at each end, aL
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'-'aihow the external cranks. They are
X d pieces of plain bar iron, about §in.
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~ ‘serewed to both, we would have an
o ~of the lathe. Since the treadle thus ¥
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.5 and 6 ; or else cast in 5
® L -
e same figures. ligs. 7 |

made in cast iron, but I have often

for cranks.
Ais plan is employed, the back stretcher

justs fits between the bed, aud the point,
¢, 18 Just over the middle and 5 1.
from X.

placed on the bed in the position which it

To uso this templet, the headstock is
18 to occupy permanently, and the templet
placed against one face. A point is then
passed through a little hole at ¢, and marks |

L]
L]
i
i
i

I, ) 1 ld be plain bars of wood, 3 1n. S
74 % 1) in. X 2 ft. 6 in., hinged at one

the stretcher, and attached if
e pitmans at the middle. In il
manner, both treadles would

th

of sufficient length were

jent treadle the entire length
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Pig. 3.—Front View of Lathe. Fig. 4

Fig. 1.—Plan of
Treadle.

Headstocks.
2 in. to 1 ft.)

- The position of the central member
determined by that of the dip in Ean

Fig. 2.— Tin Templet for

The treadle for the bent crank shafd
simply n frame like Fig. 1, about 184
shorter than the bed, and 2 ft. 3 in. y

It should be directly underit. There js g
mortise cut, through which the pitman
passes, and a $-in. bolt across will serve aga
sin, on which the latter hooks -
'he wood for this form of trea
would be 1} in, X 3in. or 4in.

The pitman I used was a Y
rod of }-in. iron, bent at one end o -
embrace the erank,and,at the other
the pin 1 mentioned. It was filed
tlat at the bends, so as to afford §
better bearing, and case-hardened,
It was then japanned. XA

This lathe, as 1 have described
it, worked remarkably well. I§
took a great deal of time, how
ever, to make, as everything was =
finished in the best possible mans -
ner. 1f any of my readers wishte

- l'"_.

'.

;'

u,,.S Eﬂnlﬂ ’

ressll LT e e o ;

¢ m‘l o lu'l %’gﬁr:’:l# a8 = __ 4‘:’5,, A1 Qi p-.‘mmllllcllu :
the foot ; but, | \ ) ¢ _ w N\ \  all the w
Whﬁn‘ n tl'l-'-l ,O i . \\I \\Q \ ,| “'l.“'k majr
dle is snp | N L1 }%\“ NN \ % N \_____ made ’Uf
ported by 4l T 7% DN § G 7 heech, or evel
onlyone joint l f;i" | ,.Ar"-.:{? Eig. * LA deal, Il'?-d tl}ﬁ
inthe middle, Fi& ¢ \ 7. InthE will still
the rressure - . 5 :- . work wedl.
of the toot on ‘—' Fie. ! \ ‘_II ; W o £ ]_nsteﬂd()fthﬁ
aone corner v Bk | l h Funed brass
tends to pi-li | - \ A push for :Eﬂ
fluwﬂ Lt | iy fl'ﬂ'ﬂt m‘ -
cormer anld : drﬂl hw
raise the one Fiz=. 6 and 6,—Plummer Blocks. Figs. 7 and 8. —Fxternal Cranks. I have used,

at the other

end, and a treadle on this Ht‘itwirlv must | in the headstock the position which the

be made very strong indeed to
irregular stresses upon it. ‘

[ supposed, in my former article, that
the mandrels were not inscrted in the head:
stocks until this stage of construction was
reached, the reason being that it 15 ditheult
to ascertain their exact position n the head-
gtocks. A templet of tin ean now be made,

like Fig. 2 The space in the lowor part

war the

centro of the mandrel is to occupy finally.

The tomplet is then, without turning
placed against the surface at the other end
of the headstock, and the position of ¢
transforred to that end likewise, The samo
operation is gone through with the other
hendstoek, taking eare to have thoe same sur-
face of the templet always pointing towards

~the same end of the frame.
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hole in the headstock, the l}ﬁ:}d 3
held in its proper 118 !
easier to accomplish than borl L
metal bush, and works quite &s WL . g
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KALEIDOSCOPE : ITS CON-
STRUCTION AND APPLICATION.
BY THOMAS RICHARDSON.

o el

Tge CASE AND INTERIOR MECHANISM
of THE CoMPOUND KALEIDOSCOPE

(ﬂﬂnﬁﬂﬂfﬂf-)- to which References are
: trations to which Re .
‘ﬂéuﬁﬂﬂﬂa Paper, sce Pages 424, 425.)
nged at the close of the last
ﬁicﬂl‘?;ur next proceeding is to set out
the fillets to which the sides of the
case are to be screwed. They are } in.
thick, and are fixed flush with a line
gauged all round {%in. from the edge,
as shown in Fig. 2. As the interior of
the plates are duplicates 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
plate alone, to clear the lever, .. Having
fixed the fillets, we mnext 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
this affords an opportunity for the dis-
play of good workmanship, I may here
pause to remark that as, in many work-
shops, the same bench does duty for all
classes of work, whether rough or smooth,
1t 18 just possible that the last job ma
have been 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
have become embedded in the bench-top,
rendering it extremely difficult to avoid
. scratching the surfaceof such work as that
in hand. Presuming that the worker
wishes to escape these troubles, he is hereby
advised to procure a piece of deal, 3 ft. long,
11in. wide, and 2 in. thick. Plane up one

g a iR i L e SR TR G
" ! R :

- edge, and fix to the bench
. With screws at each end
- the heads being sunk well
surface, so as
- Wclear the plane in trueing
$ Up for the present, and on any future occa-
2100 When necessary, Supposing the face
10 b€ true and level, we must provide a stop
&Y cutting a dovetail, tapering groove §in.
; e gramn about 2in. from the
8. Into this groove is to be tightly fitted
Piece of hard beech, # in. thick, 11 1n. wide
2ue end and 1 in. at the other, the groove
0g dovetailed so that the bottom 1s 4 in.
the top. When so fitted, the

>

plane, with the back iron set close, and

— e —— T T — S — i — - — 1 -

LR kT —p— Ll R p——

-
L

e bl pp——

L T —

- —

-
- -
L . -

- -

e — ----.-.--——--—.-.----:--—-__--...—--_-._.,___- - —

plane up each piece carefwlly to 1 in,
thick ; then square one edge, and set oif
the rabbet at each end so as to surport
the ends of the case at a distance of 8}
. apart. As it is importaut to have all
exactly of the same lenath, seribe a line
across one end of each picce with the
cutting end of the seriber : the distance
from this to the second line is then
gauged with a pair of compasses, and,
having also gauged a line to the depth
required, run a saw-cut across just out-
side the lines, and finish with a parine
chisel. In order to shoot the edues to the
correct angle, we must arrange matters
as shown in I'ig. 7, where the bLoard
already attached to the bLench is utilised
as a base on which to coustruct a suit-
able tool for the purpose. In the first
place, observe that the stop is removed ;
the baseboard (i) is chawmfered on its
front edge, and to this is hinged a board
(B), about 18in. long, 5 in. wide, and 1}
. thick, the hinge being attached ! in.
below the face of the board; over this
another strip () is screwed, in order to
raise the work within reach of the plane
iron. In this latter picce a stop is re-
quired, similar to that in the basehoard ;
and the adjustment to the correct angle
18 effected by means of a pair of wedges
(D, D), having each a mortise eut in the
centre, so that they can be clamped to
the bench by a round-headed serew and

washer. The mode of using the above

Fig. 6.—Diagram showin

e i o p————

9y

rights and Segments
out of Solid Piece.

front edge of the stop against which the
work is to abut must be rabbeted square
with the front edge of the board, and per-
pendicular to its face,

To proceed: The pieces composing the
sides should not be less than 9in. long and
41n. wide ; have a keen edge on the trying

Fig. 7.—Tool used for planing
the Edges of Boards to an
Angle in preparing the
Sides of the Case.
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g Method of Mounting Up-
in Lathe for turning them

appliance will be obvious from the posi-
tion of the hands as shown in the illus-
tration, the work being held and pressed
against the plane by the thumb of the
lett hand, whilst the plane is firmly kept
| to 1ts work by the right as it slides in
| the angle formed by the hevelled edge of
the board (¢) and the base. In this way
the sides can be truly planed to an angle
of about 67°. As these will, probably, vary
a trifle in width, it is only required, for
the present, to bevel the edges which
have already  been
straightened. They are

Note that Fie. 6
I8 dravwn Lo ohe-
third seale and
Fie, 7 to oue-sixth
gcale,

=l
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attached at each end by three round-headed
brass screws, Xin. long, and it will ensure
regularity, and greatly enhance the finished
appearance, if the holes are set out with the
square and compasses. In order to pre-
serve the parallelism of the two plates
while the sides are being fitted, we shall
require a temporary piece to act as a sta{;;
it is about 3 in. wide, rabbeted squarely at the
ends to the correct length, and screwed to
the flat at 1 (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 flat with two screws
at each end, its true edge being also care-

fully placed at the extreme angle on the

right of Fig. 2. Here it will be noticed
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 fit 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 below; then
unwind the screws and bevel this edge to
the mark. When this second side 1s 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 way 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 way until the joint between
the last two sides 1s perfect ; then replace
it, and reduce the last edge very gradually,
lest the piece be spoiled in the attempt
finishing Ey trimming the ends off flush an

ver{ slightly rounding the edges. As we
still require access to the interior, the
polishing, etc., must be deferred, ana two
sides each from the top and bottom of the
case must be removed, the inside of each
being marked with a 2-in. chisel in Roman
numerals to denote their 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 a chuck
with the screws passing through holes set
out on a circle 6} in. diameter, the same
being used eventually to attach them 1in
position. All necessary holes are bored of
the proper size before the surrounding sub-
stance is materially reduced, to avoid risk of
splitting. To lessen waste of material, the
interior portior may be removed with a
thin parting tool, and reserved for con-
structing the eye-pieces later on. It 1s
scarcely necesaméy to remind the worker
that both sides of each ring should be trued
up in the lathe, as it is of importance that
they be of the same diameter externally and
internally,and also of even thickness through-
out, to ensure a smooth, even movement. B

fitting a slip of wood in the opening at eac

end of the case, a centre may be found, and
a circle described to coincide with the In-
terior of the rings, and their correct appear-
ance and position ascertained from Fig. 1.

The two uPrighta (v, v, Figs. 2 and 5) are
turned out of one piece of mahogany, 121n.
long, Bin, wide, and } in. thick ; one side 18
planed true and level, and also one edge ; 1t
1s then secured to a chuck in the manner
denoted by the full lines in Fig. 6, and a
tentre line (A B) scribed on the face parallel

to the true edge through the centre found
as 1t spins 1n the lathe. After being turned
to the proper thickness, the opening 1s bored
true and square to the same diameter as the
outside of the rings, which may be used as
gauges 1n the operation. In the prepara-
tion of the two segments (w, Fig. 2) we
may economise the mahogany by attaching
a piece of deal, 2} in. wide and 11in. thick,
across the centre of the opening in the up-
rights already on the chuck, and, on each
side of this, a piece of mahogany 6% in.
long, 2% in. wide, and % in. thick, the posi-
tion of each being indicated by the dotted
lines in Fig. 6. The inner curve on these
segments is the same as the rings, and the
outer edge is rounded as in Fig. 5. When
this is accomplished, two pieces of brass
plate, 61 1in. long, # in. wide, and ;'; 1n. thick,
are bent to the proper curve, and fixed to
the segments by fine 1-in. screws, inserted
about 1in. apart. Now proceed with the
base plate (U, Figs. 2 and 5) : Plane to } in.
thick, and set out the mortises at each end,
with the inner edges <';in. in excess of the
length of the case; then the shoulders of
the tenons are squared from the true edge
of the piece and fitted to the base, to ensure
their being firmly put together without fear
of splitting ; after which, a moulding 1is
worked round the upper edge of the base,
the case 1s laid on end on the bench, and
the segments secured to the uprights, which
have been well rubbed on the curves with
blacklead, a slip of paper being interposed
between the brass and the ring to avoid
pinching. On removing the paper, the
groove thus formed should slide smoothly
over the rings. In providing the clamping
action at ¥ (Figs. 2 and 5), the instructions
already given will apply to the milled head,
which has a screw projecting about 1 in.
diameter, the small casting being tapped to
suit, and the 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} in. long and § in. wide, secured 1n
a recess by a small screw at the opposite
end to that at which the pressure 1s 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 perpendicular
to the base, after which, if deemed advis-
able, the joint may be further strengthened
by passing a fine screw, about 1in. long,
ngliquely 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 v (Fig. 2), which secure
the object-box carrier to 1ts seat; and four
little handles, as at m (Fig. 1), having pins,
which are fitted and glued in }-in. holes
bored in the centre of the length and
breadth of each alternate side.

We must now retrace our steps somewhat,
and prepare the limbs (a and &) which com-
pose the arms (K, K, Fig. 5). As there are
four of each, we require for the lower set a
piece of beech or hornbeam, 17 in. long,
planed to 12in. wide and % in. thick ; and,
for the upper, a piece of the same thick-
ness, but 14 in. long and #in. wide. At
3 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 enclosing the steel rods. One from
each set must now be cut off, and pared to
the form shown in the drawing, so that, on
inserting a tube in the holes, they can be
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used as patterns from which the outlines of
the rest can be marked, being careful tg
have each set of equal length, measuring |
from the edge of the hole to the point gt
which the two limbs are hinged together
and, in particular, the bevelled faces must
be cut to the same angle; after which
grooves along the centre of these faces are
set out, and cut 2 in. wide, and a little ovep
3 1n. dEeE. Now halve the upper set at the
top, as shown, removing sufficient to enable
the inner edges to form an angle of 90°. A
brass butt hinge connects the upper limb to
the lower, and as the {:uuntersinE 18 reversed
in one set of holes, the screws must be re.
}]Iﬂﬂ&d by those of a round or mushroom-
ieaded pattern. If this 1s properly done
the upper limb will move freely round on
the hinge when the lower is pressed flat on
the bench, either side up. It will be well,
therefore, to apply this test as each screw is
inserted. Held against the lower edge of
the hinge by a screw is a piece of brass
having a slot cut the width of the screw at
d, which 1s used to clamp the table (¢, Fig. 5)
to the arm after adjustment by the screw at

f, the wood being mortised to match the

slot in the plate, to allow of the necessary
movement. To complete the arms, we re-
quire four brass brackets (f, f, Figs. 2and 5

fitted with a screw #1in. long, and a spira
spring of hard drawn brass wire, about
No. 18 B.W.G.

Our next business is the preparation of 2
table, or base, on which to mount the mir-
rors, and, at the same time, capable of slight
motion up or down the inclined face of the
arm, and of being securely clamped to the
same. In dealing with this portion, we will
take but one side, and assume that the two
will proceed simultaneously, and we will
further suppose that the stuff will be pre-
pared in such a way that all similar pieces
shall be cut from one length, which has
been planed to a suitable width and thick-
ness. The principal part of this mounting
is the strip (¢, Fig. 5). This is of mahogany,
8 in. long, 2 in. wide, and §%; in. thick on the
inner face, and at # in. from each end a piece
of mahogany 1}%in. long, 2}in. wide, and
% in. thick, shown in section at e, and In
elevation by the dotted lines in Fig. 5,18
attached by four small screws. These latter
pieces prevent warping and twisting of
table, to support which 1n a longitudinal
direction, and also afford a hold for the
screw at 7, a strip of beech, 73 in. long, § in.
wide, and +% in. thick, 1s attached by eight
screws, 1in. apart, the outer screws being
1in. from the ends. Previous to fixing
in position, lines must be scribed squm;
with the edge, and 1} in. from each end oOf
the strip e¢. Just within these lines, a
abutting against the last-mentioned pieceé -
are two slips of beech, 3 in. thick, and of
the same width as the grooves on the st
clined face of the arm ; these are held bya.
small screw at each end, and are slotted 0
match the mortises, and thus clear i
screw at d. To support the lower edges of
the reflectors, at ¢, 1, are seen two plﬂct]"-‘j b
beech, % in. long, % in. wide, and 3 10. tEK
which are screwed to the base (c), the U R, o
edge being held by the sl of qEEj:h .
7 in. long, % in. wide, and about 53 113-'-%
Any difh’curty e;xpEI_'leuced in plan%
edges of such thin pieces may be : -
by holding the slip of wood 1n thﬂ fm& 1___. 1
and drawing it towards you over the e
the trying plane, which 18 placed, DOREEE
upwards, in the vice for the purg
Blacklead mt:u;.%1 now be a];]ﬁlgi S

ooves and their correspo 4wt ol
Ell;d the screws at d inserted, ’_5115
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- position of the two portions being exactly
{ SEnuted in Fig. 5. On clamping the
~ screws, we can ascertain the lengths of the
tubes and thickness of the washers which
maintain the arms at the proper distance

. asunder; at the same time we can deter-

mine the thickness of the pieces of maho-
gany at 7, 7 (Iigs. 2 and 5), which occupy the

space between the arms and the ends of the

| make a little work look effective.

case. On reference to Fig. 5 it will be seen
that the tubes and pinions are secured in
their respective position by screws or rivets

assing through them ; after which, the

ck plate may be taken apart from the
sides, and the milled heads can be attached
to the pinions which pass through from the
inside of the plate—not forgetting the
brass washers, which bear on each side of
the plate—betfore finally driving the heads
on to the tapering ends of the pinions.
The whole of the mechanismm may now be

- connected in readiness for the reception of

the optical portion, the preparation of

' which will be treated in my next paper.

+

ENGRAVING ON METAL,
BY NORMAN MACLEAN.,

e

ENGRAVING ON BRITANNIA METAT.

It will be, .perhaps, of some assistance if
I enumerate the various branches of engrav-
ing on metal. Brass, zine, and pewter Thave

| already been alluded to. The easiest, per-
. haps, is Britannia metal engraving ;

but

even this metal requires a certain style to
The
 work, too, is done very cheaply, and at first

~ sight would appear as if it were impossible
~ toearn a living at the
 engravers do nothing else but work on the
~ above metal, if they have plenty of work
. they have nothing to complain of at the

rice; but as many

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.
__ t the present time there is not so much
. engraving, as chasing and embossed work,
. with fluting in the Queen Anne style, is
. most in fashion.
~ Then comes the “hollow ware” engraver
who ornaments trays and waiters, tea and
- colfee services, dish covers, ice pails and jugs,
- entreée dishes, soup tureens, H.lFuf 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 German
- silver. Heraldic engraving is a branch—the
Ef’ luaheat, 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-
f’r&ms_, and inscriptions on metal, and
¢ lettering and cresting on pearl and 1vory.
. There are also the watchcase and dial
.. eéngraver and the jewellery engraver. The
__inun workman will be able to select a
= oranch of engraving from the foregoing, but
I would strongly advise him to make an
some bond-fide workman
Who would be willing for a consideration to
iput him in the way of sound practice, or,
iWhat would be better still, to take him as
a0 articled pupil for a time. There is no
foyal road to engraving : it is only to be
leg constant practice and competent
e aon.  Lhese remarks apply, of course, to
e more artistic branches.
= Wil now make a few remarks as to the

'. | o
e

form or condition of the work as it is given
out to the workman to be engraved. In
the case of Britannia metal goods, they are
ivariably “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, embossing, 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 buffed. In German silver
hollow ware, these are “made up” to a cer-*
tain extent : thus, a teapot would have the
spout, foot or feet, lid, and mounts for the
reception of the ebony or 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 1vory will not stand the acid of the
Flating vat. With plated table cutlery, the
rlades and forks are sent to be engraved
before they are handled, as they require to
be electro-plated before the handles are
attached. And with heraldic engraving, it
1s both finished and unfinished when it
reaches the workman’s hands. Presentation
articles are usually 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 having been bought from a silver-
smith, the workman has to do his work in a
careful manner, so as not to spoil 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 Street, Birmingham, at a low price.
These waiters, well engraved, plated, and
finished, should command a ready sale in
bazaars, etc. Having procured the waiter,
the next thing to be considered is the
design, which should be pretty and effective,
with just enough work in the desigi. 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 Fig.
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 faintly
all the circles needed for the pattern, then
accurately divide the waiter into fifteen
equal parts by stepping i1t 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 trace the
second line of the panel, by means of the
outside line. Cut all these second lmqs,
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
the panel, and sketch in truly, and after-
wa.rcﬂv, trace it in with the point (Fig. 23, page
596),and outlineonly. Nowsketchinthespray
to the right, point in and outline, and pro-
ceed in like manner with the outside and
inside borders. On the line down the
centre of the panel cut an almost imper-
ceptible dot or speck, so that you may
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know the exact centre. Now that we have
got a section outlined, the next thing to be
done 1s the taking of an impression in
paper, termed a “white” or “dry” print.
I'his 1s done in the same manner as the
taking of an ink print, with the simple
exception that we must use no ink. e
a pretty good paper, such as good white
or blue unruled foolscap. Take off the
paper, after you think you have got a good

impression, and dry it gradually and
thoroughly. The pounce bag here comes

m. It is simply made by crushing fine an
ounce or so of common whiting—see that
1t 13 dry—and then enclose it in a piece
of well-washed linen. Now ecut from the
print all superfluous paper, and cut an oval-
shaped hole in the top and bottom of the
paper print exactly down the centre. Now
draw a centre line down the remaining four
panels, and rub just the least bit of candle
grease on the surface of each, and also where
the ivy spray is to come. The print now
being ready for laying down, dust the
pounce bag smartly on the print with the
impression upwards, and “lay down” all
the panels in turn. If the workman has
been successful in dividing the waiter
accurately, the pattern will fit exactly.
The workman will observe that the borders
are little else than outlining, thickening,
and colouring, which will form excellent
]}ractice, while the scroll and leaf work will
e an agrecable change. Work slowly at
first, frequently pausing to see that the
work is uniform. The leaves of the ivy
spray may be “Dblacked” out with the
“shading ” graver, and lightly veined, and
the panels blacked out with either the
graver or the shader, according to the time
1t 1s desired to spend upon the work. The
scroll work will not want much shading,
and only judicious thickening. I hope I
have made this clear to the young workman,
who is supposed to know something about
the treatment of ornament as far as regards
the shading, ete.

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, 1 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 fleur-de-lis. For
the double lines of the top and bottom
borders a' double wriggling tool (Fig. 34) is
used, this tool being made in many different
widths. It consists of a flat or ordinary
wriggling tool, with a groove cut straight
down the centre, slichtly “set off” and
whetted on the back in the usual way. In
addition to the ordinary graver will {:a 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 narrow flat tool or wriggler for the
waved lines of the bottom border, and the
waved line of the spray in the hollow sec-
tion at the top of the teapot.

The tools being ready, rule two single
lines as truly as possible, using the dividers,
and the angle of the join where the hollow
at the top of the teapot commences. Rule
similar lines 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, and with a

U
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regular rocking motion of the wrist,
push forward the tool, which will,
or ought to, make a con-

tinuous dotted double
line. Allthese

usm% two cuts on each side of the
eaf. The ornament on the spout
1s done in a similar way,
with the exception
that the leaves

double lines A\ _ o N are gradu-
are done be- O = " NAA LA ated. The
fore putting bottom border

aside that par- and spout being
ticular tool. Now finished, I will now

change the tool for show how the top
the narrow wriggler, border is done. Take
and cut the waved lines the No. 12 5,]:13_(}‘;31:'.'I and
on each side of the bot- cut the width of the
tom bUFdEI', and a rather graver gﬂly on the inner
deeper and bolder wave for sides of the double lines
the spray at the top of the already cut. Now rule a line
teapot. Then take a wide along the centre of the bor-

shading gra]:lver, ﬁ- an.f h&;, and der, aud with the larve Tound
cut away the whole O e space

: % A tool cut the four-leaved flower
between the lines of the bottom ' in the centre; next mark out the
border, cutting lengthways, and then leaves with the point, setting out the
it is ready to receive the bold cutting / \ angles of the leaves accurately and at

of the la.rglf,e round-nosed tool (Fig. 35), equal distances, then rough the shape

which will eventually take_the form of of the leaves out, as in the bottomn bor-
“bright” leaves. To do this, after whet- der, with the round tool, and *“cut them
ting the round tool, rub the tool on a up ” in a similar manner, giving the leaves a
piece of thick leather on which a little slight curve as shown in the sketch.

rouge has been sprinkled ; this will make The spray in the hollow section now re-
the tool cut bright. Draw a pencil line mains to be engraved ; the leaves may be
down the exact centre of the teapot, and wriggled with the No. 12 shader, and “cut
cut the four small bright spots. Now step up” in three or four cuts on each side of
out with the dividers the intervals for the the leaf, giving them their proper form as the
bright leaves, and form them with two cuts work progresses. These leaves may be
—a deep and bold cut, followed by a light lightly veined and sprigged as shown.

Fig. 3¢.—Belly of ONCI0 the first to clear the cut, pig, 32.—Design for 12-in, Waiter. The arches under the topbor-  pye. 35, — Belly

Double “Wrig- and also to bring it to 1ts proper

der must be stepped out, and of Large Round-
gling ” Graver, size. It will be seen that the

wriggled with the narrow tool nosed Graver..

used for the
waved lines. The
leaves ath the points
of the arches may
done (wriggled) with the
No. 12 shader, and cut up
in the same style as the spray
in the hollow. A small
between the arches, and a lﬂﬁg-{f
spot with smaller one bﬂﬂﬂﬂthﬂl?ﬁt

oints of the
caves 10 both
horders  extend
from the centre,
and are carried round
the teapot as far as
the spout and handle re-
spectively.  After the round

tool has done its work, cut the
oval form left by the round tool into
shape with an ordinary graver, bend of arch, complete pattern. ver
flanching, or cutting with the point work on lid is outlin with s
and right or left side of the graver, Fig. 33.—Design for a Queen Anne Teapot. and finished with shader. £r o
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“the right, the bottom and right sides
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SIGN-WRITING AND LETTERING.
BY HENRY L. BENWELL.

S, S———

BLockED LETTERS—THICKNESSES—CAST SITADOWS
_SHADOWING— LIGHT AND SHADE—TUSCAN
AND TABLET ALPHABETS, AND HOW TO TREAT

THEM.
Tre laws of light and shade play a very
prominent part in the more advanced stages
of our art, especially to the more practical
branch of ornamental lettering ; therefore
as regards importance, this subject follows
very closely upon the heels of perspective.
We will leave this matter, however,until the
Jatter part of the chapter, and first of all
consider the raising and blocking of letters,
and other work which always precedes the
shading proper. I had better, perhaps,
hefore proceeding further, explain the mean-
ing of one or two technical terms, so that
" the novice may be able to thoroughly com-

l.ﬂ'EhEnd their ]I]ﬂﬂl‘liﬂg whenever thU}" alre Fig, 66.—Diagram in Explanation of the Structural
Formation of Letters.

. mentioned in this chapter.

L

(i

to that upon which the rays of light fall.
A graduated thickness 1s one with 1ts eolour
of various tints softened into each other in
order to represent more vividly the varions
degrees of hight or the sun’s rayvs as they
fall on different portions of the thickness -
these may be divided into the high light,
the middle or sccondary licht. and the
decpest shadow. A gradunated thickness is
often put in, however, for mere ornamental
effect and showy colonring.  The ** face” of
a letter 1s 1ts front portion, which is generally
painted to appear in the hichest light,
sunken letters excepted. The explanation
of these terms will be better understood on
referring to Iig. 66, where A is the face of
the letter, BB the thickness or blockine, and
¢ ¢ the cast shadow, or, as it is termed in
some parts, the back shadow.

Although no sign or inscription nowa-
days would be considered to possess any
artistic merit unless the writine were exe-
cuted 1n Dblocked letters, this system of

Fig. 67.—Tablet Alphabet, Capitals, Numerals, Points, etc., to Illustrate Method of Shading Letters,

s v T

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 colouring.
A “double blocked ” letter is one which 1is
blocked out on both sides, or internally and

Fig. 69.—Letter invested with Thickness under.

neath and towards Light, Cast Shad
on nppuslta gide. ¢ =

externally. The “thickness” is the
two sides or edges, and the two ends
of a blocked letter ; but of course,
lm? whichever way such a letter is
ooked at, only one “side and one end
are visible to the eye at one time,

generally looked at
from below, and commonly shaded on

T

1|“ i

4

T 1 I il

|I
|[|...

| Fig. 68.—Letter with Thickness and Cast Shadow

both on same side.

the thickness is given. Of course, it must
be understood that we can put this thick-
ness on either side of the letter, or at the
top or bottom, but we cannot put 1t on
both sides at once, beeause in a real raised
letter it would be impossible for us to
sece  both its edges at one and the
same time. The same remark applies to
the top and bottom edges. The *“cast”
shadow is the shadow which is thrown on
to the background by a raised letter
through the sun or strong rays of light
shining upon it in an oblique direction :
this shadow 1is of course on the opposite side

A

A

[Ty

fl

-

=

o

4

the letters are usually those where

Fig. 7T1.—Letters with Thickness

Perspective Lines,

S — ——

blocking 1s of comparatively recent intro-
duction : in fact, about the year 1840 it was
only then just coming into vozue, hut soon
became 1mmensely popular, and was con-
sidered to be a vast mmprovement on the
“flat 7 lettering of the old style, and which
we only now see on the commonest of work.,
In order to 1mpress upon the mind of the

Fig. 70.—Letter with Thickness above and partly

towards Light and partly against. Cast
shadow on opposite side.

novice the real meaning of these imi-
tation raised letters, or, I should say,
the effect or illusion they are intended
to convey to the eyve of the spectator,
I may =ay that “blocking ” was intro-
duced by the sign-writing profession
toimitate the raised cut-out letters
n wood which I have jpreviously

= 1 \
against Light and without EEﬂkt‘" of, and which, no doult, did

the sign-writing profession 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 writers on shop fronts
and signboards have had recourse to imi-
tating them, and have produced letters in
such bold relief, that they look more real and
much better than thewr wooden rvals.” 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 thickness 1s usually darker
than the ground colour, and also the colour
used for the face or bnc’l}r of the letter, but
there are plenty of exceptions even in the
simple form of blocked letter, some of
which are in very bad taste 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
i1s 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
it confronts the light, it will be lighter than
the ground colour, but darker or of a more
retiring colour than the 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 1s a general
rule to invest the 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.
Tﬁere i1s so much latitude allowed 1in sign-
writing, that this anomaly is permitted to
pass unchallenged, so that we may thereby
obtain a somewhat picturesque effect. 1
can vouch for the example here given being

rfectly correct, as it is a letter formed

y one of the most successful writers this
country has 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 two 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-
jection, 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
of light and shade must be carefully thought
out, and the science of optics studied before
any successful result can be arrived at. In
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 the beau-
tifully blended and coloured thicknesses
which play such an important part in adding
a positive air of grandeur to the work.

t is really wonderful how effectually we
can 1mitate, upon a flat surface, a real raised
letter of any description, or of whatever
material, whether it be wood, stone, metal,
or marble. To ensure success, we have only
to be correct in drawing, colouring, and
shading ; in fact, the drawing must be true,
the colouring bold and effective without

L]

being gaudy, and the shading and gradation
appropriate 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-
tained with slow drying colours, and the
judicious use of the blender. Thicknesses
may, however, be of any colour, bright
or otherwise, according to the scheme of
colouring 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 added it must be quiet in
tone, being, in fact, a mere glaze- 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 asphaltum 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 1in this case the thickness re-
ceives the rays of light, and is therefore
painted in a brighter colour than it other-
wise would be, were 1t represented as in the
shade. It 1s best, perhaps, 1if 1t 1s 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 1s frequently put in with two or three
gradations of tint or tone, the lightest being
where the edge of the letter catches the most
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 when it 18 painted in a darker shade, as
this portion of a projecting letter must
necessarily be in the deepest shadow. Of
course, 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 versd. With a
letter that has its cast shadow and 1its
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

referably of a shade not far removed from
Elack. 1 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. 1 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 oppo-
site direction to that in which the sun 1s
shining, or the light the brightest, because,
if even correct in the morning, it would not
be so in the afternoon. Most readers may
say, every simpleton is aware of these sim-
le facts, but 1 am writing more particularly
or the younger generation, and boys are not
apt, overflowing as they are with animal
spirits and bumps of mischief, to give 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
digreasing.
The best arrangement we can make, there-
fore, is to consult the position in which the
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sign 18 situated, notice from which d;rent:

the light is strongest during thhf[?ﬂg?::éﬁ
the day, and adapt the light and shade of
our work soas to conform with nature, as far
as 1t can, 1n a pleasing and truthful manper

There are many specimens of the Bign:
writer’s art to be seen abroad, which have
been treated in a purely conventional map.
ner : for mstance, one may often see letters

ossessing a cast shadow, but without any

locking or thickness. The question arises,
what 1s there to throw this shadow, cop.
sidering that the letters appear to rest quite
flat upon the surface; of course the only
way out of the difficulty—if such it is—is to
stretch the 1magination and assume that
they do project, and certainly by clever and
tricky shading they may be given that g
pearance 1n some slight degree. After aﬁ;
the sign-writer is a sort of “ free lance,” and
even in blockless letters with a cast shadow,
no very great harm is done if the workis
handled judiciously.

Some styles of alphabets of the modern
ornamental and medieval design have
the face of the letters shaded : this con-
sists of sharp clear markings or linings.
In some alphabets the thickness or breadth
of these lines 1s symmetrical throughout,
i others 1t 1s 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 Tuscan are of this
description, and when well done, they have
a very gorgeous and rich appearance, es-
pecially 1f the letters are gilded. The stu-
dent will find a complete Tuscan 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 Enlargeg to about the
size of the large 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 hand
for showing to customers for selection.
need hardly say this dodge applies to all
alphabets, and 1s a good way of assuring
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 &
skilled and decisivehand, besides a thoroug!
knowledge of the art, otherwise the proper
effect will not be gained. Those painted
letters are supposed to represent cut-oub
marble or china tablets affixed to the shop
facia—articles which are often seen in the
reality, and common enough they look.
Another style of letter very difficult te
paint, and where the whole effect depends
upon clever shading, is the sunken orin-
cised letter, which 1s just the opposite to
the Tablet. _ :

If space permit I will try to give an
alphabet of tEis in a later chapter, a_,nd |
here only point out that the great diffic
in shading these letters is “not 0 5"#:
Tablet letter the (reverse) appearance of 5
sunken or incised letter, mor vice VE®l
This is very often done, so forewarne
forearmed,” as the old E"D"Erb. has 16. A
complete “Tablet” alphabet 18 lgt'lg'r’:
Fig. 67, and here also should the le g
enlarged in order to learn and J“dg" g
proper effect, and their suitability for van@s
classes of work. ey




them,
B tri

.‘;_ an
. creeping plants above,
5. '}JEIBW.
. Tectly stable when ballasted with a heavy pot on
. the bottom beard, 4
. bamboos cross each other is a ring to which a
-8mall coloured lamp or hanging vase may be
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ees, manwfacturers, and dealers generally are re-
ﬁﬂé to send ﬁus;m:tu&u, bills, ete., of their speciali-
ties in tools, machinery, and workshop appliances to the
Editor of WoRK for notice in * Qur Guide to Good
Things.” It 1s desirable that specimens should be sent
for examination and testing in all cases when this can be
done without inconvenience. Specimens thus received
will be returned at the earliest opportunity. It must be
understood that everything which is noticed, is noticed
on its merits only, and that, as it is in the power of any
one who has a useful article for sale to obtain mention of
it in this department of WORK without charge, the
notices given partake in no wuy of the nature of adver-

lisements.
119.—EaTox’s “PosTABLE ”’ FLowEeR Pot Trirop.

Tre accompanying illustration will, I thinlk,
be sufficient to show that the “ Postable ” Flower
Pot Tripod of Messrs. 8. J. Eaton & Co., In-
ventors and Manufacturers of Specialities, 131,
Great Titchfield Street, London, W, is a light
and pretty means of introducing plant decora-
tion into corners and other parts of rooms in
which it would be otherwise most difficult to get

i any adornment of
this kind. The
only thing about
it to which I can
take exception is
its name * post-
able,, which
Messre. Eaton
& Co. have clearly
invented for the
occasion, as well
as the speciality
itself, and which
18 applied to it in
virtue of its being
made collapsible
in one form, so
that it can be
closed up and
forwarded by
parcel post for
3d. or 43d., thus
rendering it an
acceptable and
useful present for
transmission in
this way, and to
be readily ob-
tained by any-
body who may
desire to have one
if it does not
appear among the
stock of the fancy
furniture dealer
nearest to the
residence of him
or her who wishes
to get it. As it
will be readily
seen trom the engraving, it consists of three bam-
boos arranged in the form of a tripod, with a larger
triangular board inserted between them near the
base, and a smaller one at the top, each board
serving as a support for a flower pot or orna-
mental vase. Those that are sold fixed are 44

In. in height, and 15 in. wide at base; the

“postable "’ are 414 in. high, and 14 in. wide at
base. They are sold plain at 1s. 3d. each, or
2s. 3d. per pair; enmamelled in dark colours, or.
stained and varnished, at 2s. each, or 3s. 9d. per
pair; enamelled white or in light colours at
2. 6d. each, or 4s. 9d. per pair. 1 may suggest
that the plain tripods would furnish a little con-
gama.il Eﬂ}pluyment to ladies who are fond of
“ aspinalling,” and who might thus bring them
Into accord with the prevailing tints and colours
of the rooms in which they may wish to place
Slender and pretty in appearance, the
ods are suitable for use in or out of doors,
make admirable stands for pendant and
and geraniums, etec.,
The stand is strong, rigid, and per-

and at the point where the

i ,,_ _ndﬁd. THE EDITEE.
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NOTICE TO CORRESPONDENTS.

*«* In_consequence of the great pressure upon the
“Shop" columns of Work, contributors are
requested to be bricf and concise in all future
guestions and replics.

I'n answering any of the ' Questions sulmitted to Corre-
spondents,” or in referring to anything that has appeared
in ' Shop,” writers are requested to refer to the number
and page of number of WoRrk in awhich the subject
wnder consideration appeared, and to give the heading
of the parvagraph to which reference is made, and the
initials and place of residence, or the nom-de-plume, of
the writer by whom the gquestion has been asled or to
whom a veply has been already given. Answers can-
not be given to questions which do not bear on sub-
jects that fuirly come within the scope of the Magazine.

I.—LETTERS FROM CORRESPONDENTS.

Fretwork Clamp. — KIinpoNAN. — The contri-
vance here submitted is the invention of a friend
of mine, a very skilful fret cutter, who in his lcisure
moments turns out the most beautiful work. It
isso simple that any one can make it, and has the
advantage of gattinﬁ.’; rid of the sawdust without
any expenditure of breath, or adventitious aid of
blower or other complicated arrangement. It is
used, of course, by the artist who works with the
ordinary bow. A is a heavy block of wood of any
shape or size—say, 2
ft. byl ft. by 1}in. B
und 0 are two pieces
of oak 2 ft. by 2 ft.
slightly curved, and
mortised loosely into
A, the upper ends at D
being cut so as to
come flat together,
The mortises are of

D

course cut
sloping out-
wards from

the upper to
the under
side, Two
wedges, W,
are driven in
at the foot

B

Fretwork Clamp,

of the uprights, thus increasing the gripping
force of the jaws at D. Two similar wedges
driven in from Dbelow serve to decrease the
grip, and the tension of the jaws can thu= be
regulated to suit the convenience of the worker.
The faces of the jaws are covered in leather,
which keeps the work from slipping. If the wood
is left bare it soon gets very slippery, and the work
will not be held steady. The modus operandsi 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
upriﬁht, for the tension is sufticient to hold the
wood in position. With the help of the left hand,
the work can also be turned round, thus relieving the
right arm of the fatigue of holding the saw at all
sorts of angles. The dust falls down. The appa-
ratus can thus be used in the house, for by spreading
a newspaper below to catech the dust and pieces cut
out, the cleanly housewife can look on complacently
while the *‘ guid man ” cuts out some.fancy article to
beautify and adorn the home.

Tools.—H. J. L. J. M. (Ealing) writes :—* May I
remark that Messrs. Melhuish, of Fetter Lane, E.C..
offer facilities to purchasers of tools similar to
those offered by the firm mentioned by H. C. on
page 2% 1 have no doubt that Messrs. 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 pull the wares of
any one firm, but simply from a wish to let every
one have his due. Asli o in chiefly for chasing
and repoussé work, I make the bulk of my tools
myself, and am thus far independent of any firm.”

Saw Hammering.—J. N. (Sheflicld) writes in
reply to T. O. (Bootle) :—" 1 notice a reply from
you to T. O. (Boolle) (see Fuge. 587), who makes
an inquiry on the subject of Saw Hammering. I
am junior partner in my firm, but am a practical
workman. I spend a great portion of my time
hammering saws, mostly circulars. I have onl
been asubscriber to your paper a few weeks, an
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I did not notice T. O's. (Bootle) question. If he
will repeat it I shall be pleased to give him any
information I can.”

Boots and Shoes.—.J. Il. writes :—* I wish H. 3.
(Bishopsgaic) would let me know through your
columns how to cut out a pair of men's shoes laced,
and a pair of women's laced plain for a light
bottom hand-sewed ; how to round the insole, the
heel about 2 in. high and 2} in. broad for men's,
and IEI in. high and 1} in. broad for wonien's.
Should there be two split lifts and one about with
the lifts pegeed together, or two split first? In all
heels should they be slanted in heel seat what way
to fit the wells, and dress up after sewn and level :
how to make u broad welted boot and set up the
stitch—should it be marked with a wheel: how to
make a spring heel cork pump botlom, and a pair
of slippers turned.”

Ink for Posters.—M. ID. C. (Liverpool) writes in
reply to SMILING SMUDGER (Manchester) (see page
o7d) :—="1 would like to ask him how hLe calls oil paint
ink for posters? From iy point there is a vast ditter-
ence between oil paints and inks. Also how is an
amateur to fill up siall letters with a pound brush 7
In reply to Il. L. B3, (sece page 571), 1 would like to
ask him if he ever wrote a poster of printers' ink
and paraflin? as he says posters are only written with
printers’ ink and paratlin or benzoline. It is a nice
thing to tell an amatleur to use either paraflin or
benzoline. Suppose a1 man hought enough eolour
to do what he wanted, and he used paratlin, I
must inform H. L. B. that Lis colour would be use-
less after he had got it mixed. 1. L, 1., T must say,
isa nice party to write an article on poster writing.
I would like to ask H. L. B. if he knows how to
mix colours for posier writing? If so, what would
make a good chocolate or marone that will not fade
on being exposed to the sun, also sulmon colonr, or
flesh colour? Also, if he knows anything about
poster writing, what would he put in printers’ ink
to keepit from working stickier, or leaving brush
marks on his work, Ile says heis engaged by the
Iiditor of WoORK to write on poster writing. Well,
if he is not an amateur 1 hope he will give us some
good information, and I don't care how soon ; but
Irom my point he must be an amateur of the worst
type, or he would not have mentioned paraflin to
dilute printers’ ink with., If A. Y. (Ilkeston) will
send me his private address, I will give him all the
Information he requires on poster writing and
ticket writing, although I am not a professional at
ticket writing.”

Book on Bookbinding.—Il. 2. C. (East Finch-
ley) writes: — “\Will you permit me to inform
G. F. S. (Nottingham) (see G, C.'s reply to him
No. 36, page 572) that there is a thoroughly rood anc{
cheap book on bookbinding—viz., * Bookbinding
for Amateurs "—by W, J. K. ('rane, published by L.
Upcott Gill, 170, Strand, Loondon, price %s. od. It
contains full and clear instructions, with numerous
helptul illustrations, on each process in the art
from start to fini=h ; together with deseriptions and
prices of the various tools and materials required,
and the names and addre-ses of dealers in the
same. Allow me to add that I am in no way in-
terested in the sale of this or any other book, but
write solely in the hope of giving a useful hint to a
fellow reader of Work.”

(Malvern

Lathe Bits and Drills.—J. H. N. |

TVells) writes :—" Seeing some forms of bits and
drills for the lathe by OLLA PoDRIDA, on page 321 of
No.21of WoORK, I could not resist sending you a sug-
eestion for Fig. 7, an enlarging drill, for which ILhope
yvou will excuse me taking the liberty., The plan is,
instead of having the wood on sides of drill, to cast
in sand a plug of zine, which is within the means
ol every one, rather larger than drill, to allow for
turning down; then bisect plug down the middle,
and cut down with a hack-saw ; then fix on drill
sime way as shown in Fig. 7. The reason I propose
a zine plug is because 1t will wear better than
wood, and not be so likely to be affected by the
scrapings or chips cut by the drill.”

English and American Tools. — WALSALL
writes: — *‘I should like, through the pages of
WORK, to call the attention of my fellow-readers to
the price list issucd by Mr. lLunt, 297, Hackney
RRoad, London, E., which he will forward to any
part of the United Kingdom on receipt of one penny
stamp. I have one before me while 1 write this,
and 1 can assure my fellow-workinen that it is the
best list I have been able to procure, and I believe
his price will compete with any other firm in the
country. The list, which is illustrated, contains
cighty pages of the best and most improved tools
in the market, and tools suitable for almost every
trade that is known. Also a large assortment of
cutlery, etc. 1 feel sure my fellow-readers will
not regret sending for Mr. Lunt's list. I mpyselt
have found tools in his list that I have wanted lor
several years, and could not obtain them, not
knowing where to apply for them, and I have no
doubt many others experience the same ditliculty.”

A Metal Worker's Complaint.—W. G. (Gates-
head-on-Tyne) writes (- “ In your issue of Septems-
ber 23th, on page 437, there is an article on Metal
Spinning by I*. Durrance, which I eagerly read, and
looked forward for the next issue, as at the end of
the article he says ‘in our next we will try and have
something more difficult,” but as yet 1 have not come
across anything on the above subject.” — [These
paFers will be continued as soon as possible. W, G.
will readily understand, however, that contributors
to WoORK are practical men, who cannot always
find leisure to turn from their work and to write.
Moreover, other contributors than W. G. want
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their subjects considered, so that it becomes difficult
to give weekly sequence to any one subject. All
that can be promised is that all subjects com-
menced in Volume I. of WoRK will be completed
within that volume.]

Cuts and Bruises.— MEcHANIC (Rugby) writes:
—* Being a subscriber to your valuable paper,
WoRkK, trom its birth, and having read the cor-
respondence from the writer in * Means, Modes,
and Methods.” and the replies, to and frnm. by
MEepicUs and the writer (whose name does not
appear), in reference to remedy for severe cuts
and treatment of bruises (WoRK, No. 26, page 411,
and No. 35 page 555), I think, perhaps, you will
not be against a few remarks thereon, having
passed over twenty-six years in private and public
engineering works of one sort or other, wherein I
have seen, and in many cases attended upon, the
injured parties. Prior to anything out of the way
in ‘Shop,” I would beg to say that when I was a
boy of fifteen years old, my father, who was a
brushmaker, had the misfortune to cut off his
little finger on the left hand (about the centre
of the middle joint) with the bench knife. This he
picked up off the block, placed it where it came
from, and walked to a chemist’s shop, where it was
strapped on again. This finger adhered to its old
place, but it would not work with the others
after. I know it had to be ufened or shut by the
aid of the other hand, but I could not now say
which, and I have heard my father say many times
that he had better have 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.
As regards cuts and bruises I have seen many, from
gimple ones on the fingers to human bodies right
through ; and from njﬁe from pincers, or cracks
from bammers, to men hurled yards by blows from
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 cases generally the sufferers rarely survive
many hours, sometimes minutes, but for ordinary
use 1 can assure MEDICUS that I have used gallons
of t ntine for bruises, also for cuts. 1 never
used leeches, but have seen them used; but for
hammered ﬂ.nger or thumb nails, I have scraped
and cut the 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-
perience which thumb or finger will get well first,
the one cut, or the one left with the blood to rot
under the nail. At sixteen years of age I had the
inside flesh of my left-hand thumb torn off to the
bone, from the nail end to the first bend. This was
done at play. I went home, and asked my mother for
a needle and white cotton, with which I put q';.l;ita
twenty stitches round the piece ; after which I ban-
daged it u%;n old linen, and steeped the thumb end
in Friar's balsan, and the thumb is as good to-day
as when I was born with it ; and I do not hesitate to
say that good turpentine would have done the work
equally as well. I have also used it in scores of
cases of bruised flesh, having been ambulance man
in one works over fifteen years. I am not now con-
nected with any firm ; but in addition to turpentine
would recommend Friar's balsam, and a new
article termed vaseline, and sold in boxes from one
penny upwards. I have found the latter article
very good for cuts and bruises ; in fact, it heals and
eases the pain like magic. 1 could give other cases
and cures, but hope the foregoing will convince
Mepicus that he is not quite correct, and should
epace be allowed me at a future date I shall be

eased to give several tips upon treatment of
Tlpn_i'urj' to the limbs.” v

An Easily-Made Fret Machine.—EastT WIXN-
DOW (Southport) writes:—** Would W. R. 5. (see
page 5321 explain what he means when he says that
the throw of the machine will be double the dis-
tance from centre to centre of the piece marked c?
What centre does he mean? and how does he
arrive at the length of the piece marked c? for if it
was not the proper length, I think there would be
gome ditliculty in the working of the machine. I
am =orry to trouble W, R. 8., but I have never had
an¥thing to do with treadles or machines, so am
ignorant of their working. I am much obliged to
W, IL =. for his plain direction in the other parts
of the machine, which has long been a desidera-
tum.”

A Simple Incubator.—A. T. B. ( I althamstow)
writes (" Will W, L. (sce page 557) kindly state what
kirdd of lamp was used, also the degree of heat em-
ploycd, amd the means of ascertaining it, as no ther-
Luotneter 18 mentioned 1™

Hints to our Staff.— GNIMELF (Dublin) writes:
— " =eelng in your i=sue of Work for November 9,
No 5, a letter from W, B, (Liverpool) referring to
writers for WolkK shortening their deseriptions, 1
bz to say that [ guite agree with him. Forinstance,
I wanted to make @ camera. When I got the number
it was in I was delighted, but after reading it [ had
(uite o give u([i:n the idea of making one, as I could
not understand it enough. I don’t want to find
fault with WoRg, for I consider it the best paper I
ever subscribed to, but if the writers would go into
sinall details it would be much better. The article
on Folding Stove is very vague.”

A Simple Incubator. — A. R. (Manchester)
writes: —*“Will J. T. R. (see 654) kindly
answer through ‘Shop” how and where does he
use the lamp, and what kind? What position the
drawer is, and how it opens if it has no bottom with
ezgsin? Has the damper to be bored through into
the drawer, and what does he use for a damperi”

II.—QUESTIONS ANEWERED BY EDITOR AND STAFF.

Book Edge Cutting.—F. H. (Walsall).—There
will shortly be ]ill}hliahed in these pages a series of
articles on bookbinding proper, from which 1 hope
you will learn all about * cutting edges,” and not
only this but everything in connection with the art.
You are guite right about the plough. There 1s
such an article, and it is used in conjunction with
the press —theiirin press as it is technically called.
In the meantime 1 will give you instructions for
making a plough, which 1 trust will be sufficiently

lain. If you know anything about wood-working,

don’t think it will a very difficult task to
execute. Fig. 1 shows the complete tool looking
from above. Fig. 2 is a side view. The correct

-E-—-’e‘?i—-"--—}

Book Edge Cutting. Fig.1.—Bookbinders’ Plough
looking from above. Fig. 2.—Side View. Fig. 3.
—Detail of Wooden Screw, B. Fig. 4—Enlarged
View of Knife Boit

A, A, Bides: B, Wooden screw: C, ¢, Square rods to act as
stays; D, Steel knife; E, Knife bolt; F, Pin to Eecp screw
in position,

sizes are given, and the letters in both figures refer
to the same parts. The wood to be used should be
well-seasoned beech, althnuﬁh for your purpose a
commoner kind may be substituted, as I believe
beech is difficult to procure. The two sides are
made the same shape, and it is not necessary to
adhere closely to the shape given in the diagram.
They should be made of 13-in. stuff, 10 in. by 4§ in.,
and three holes in each—two square holes at equal
distances from the ends, and a round hole in the
centre ; the hole in the left-hand side will require
to be tapped to take the screw. The screw may be
about 22 in. long, including the handle. A groove
wil! need to be cut } in. from shoulder (Fig. 3) to
take a pin to keep it in its place. A square 1ron
pin witﬁa screw at the top, and provided with a
wing nut, and a wedge-shaped piece cut out at the
bottom to receive the knife, is passed up through
the right-hand side (Fig. 4). On the top of the
same side is an iron plate to prevent the wing nut
from sinking into the wood ; at the bottom also are
two iron plates. against which the knife presses
when the nut is tightened. The knife itself is a
wedge-shaped piece of steel ground to a point at
one end. T'o perform the operation of cutting with
the plough, the book is screwed up tightly in the
press, allowing the part to be cut off to be above
the cheeks of the press. The plough is driven to
and from the body : the screw 1s turned gradually
until the cutting is completed. The left-hand side of
the plough runs bet ween two strips of wood screwed
to the left-hand side of the press, and as the right-
hand side is free to move, as the screw is turned
the knife is brought over the entire edge. If you
succeed in making your plough, and learn to cut
books with it, you will not need to be ashamed to
show your books to your friends, for edges cut
with the plongh are more satisfactory than those
cut by the machine.—G. C.

Sanitary Inspector's Qualifications.—G. S. M.
( Hartlepool).—1The necessary information respect-
ing qualifications, etc., for a sanitary inspector may
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be obtained by applying to the Secretary of the
Sanitary Institute of Great Britain, 74
Street, {\’.—1-;. S, » 124, Margaret

Making Fret Saw Machine.—Jic Saw.—I am
gorry you are disappointed at this subjeet not
having been treated yet, but everything cannot be
trcated at once, and there are many subjects of
wore general interest to the majority of readers.
Let me advise you, instead of wasting the
winter nights because you have not a machine, to
get one of the little fret saw frames which ape
worked by the hand, as you are much more lik
to accomplish gun& work with it than with a
machine of your own make underthe circumstances
to which you allude. Though the ambition of many
fretcutters is to have a machine, I can assure you
that unless it is of the best description a hand
framne is better, and that for some work it is, to
the least, superior. Such thick wood cannot be cat
with one as with a good machine, nor is it quite 8o
rapid, but otherwise everything that can be done
with a machine can be done with & frame. Your
desire to make a machine seems to be on account of
supposed saving in cost; but if you bave to [ﬁt’l
materials you would probably find that it wo
have been cheaper to have bought a machine,
Perhaps these remarks will reconcile others who
want descriptions of fret machines to absence of
papers on the subject. Yoa will fild secondhand
wachines constantly advertised in The Bazaar, if
you do not care to invest in a new one. It is im-
possible to answer your questions precisely withont
fuller particulars and detailed measurements of the
parts yvou already have and intend using up.—I). A.

Watch Repairing.—Pivor.— Your query has
been sent to the proper quarter, and will doubtless
soon e¢licit a reply. The contributor who takes
charge of these special questions has been away
from home on his annual holiday, and hence the
reason that yvou are kept waiting, 1 have his
promisc that all these things shall receive imme-
diate attention on his return. You may be sure
that when an answer to a query is long in coming
it is deluved for a good reason.”

Matching Plane.—C. H. L.—If you will send me
drawings and description of your matching plane,
1 shall be very pleased to look at them with the
view to publish them. It would also be useful if
you could let me have a look at your plane. It
shall be quickly returned to you after I have
examined and tested it.

Gilding and Mount Cutting.—J. A. McL.
(Glasgow).—An article on mount cutting is in pre-
paration. Gilding in all its branches will also be
tuken in hand shortly by a practical man.

Photo-Zinco Process,—PRINTER (Edinburgh).
—The processes employed to obtain zine relief blocks
are varied, and some of them are secrets religiously
kept by their EJm rietors. There are, however,
two methods which any one is at liberty to exper:-
ment upon, if means and capabilities are agreeable,
and I will briefly describe them. First, a drawing
upon lithographic stone may be transferred upon
a polished zinc plate, and afterwards elched‘!:}' im-
mersion in a bath of acid; secondly, a drawing or
a print to be reproduced, if its detail be expressed
by lines or dots, may be photographically rendered
upon zine which has n sensitised with bi-
chromate coating (albumen or gelatine as the case
may be), but the operator must use a rectilinear
lens. ‘The zinc is then treated thus:—A roller
charged with litho ink is passed entirely over the
surface, leaving behind a layer of ink, the thinness
of which will determined by experience only.
The picture is derelcgegl by placing the plate In &
vessel containing sufficient water 1o cover it,
while immersed gently clearing away with a
dabber of cotton wool the coaling which has ng
been affected by light. The plate is then fa%n
dry, and asphaltum powder 1s brushed over it, 50
as to adhere to all parts of the 1:"-*«:»::1,.:';‘l genly wul-ﬁ
ing the plate, now causes the ink anc asphaltum .
unite. '[he biting away or etching 1n euhe:_rhca.agm
managed somewhat after this fashion. 1 E'Lh .
plate with the subject upon it 1s covered ‘:{J
protective agent capable of resistng t{]edaq_mn
acid, and protecting the places where it 18 d€slig
such as the back, edges, and large H:hltes.]mm
plate is then immersed in an acid—that is, a 80 o
of zine, diluted, and a see-saw motion 18 En'e'lll‘lhﬂ
the trough in which the bath is prepare 2 sa
rocking enables the acid to do 118 Wl?ll‘-ﬂd -
thoroughly than ;Eﬁ :lit a.li!:i]“ﬁ?i ln:i»5 clc;
zinc gradually. s descri 8
ruugli but nurr]uuht the book on ZIEEDET:PE;I_
published by Wyman, Great Queen n.lr::f
coln's Inn Fields, will give information &
length.—J. H. M. N

Enlar Camera. — -
ham). — Your sketch of the Irqnt of en]u o
camera is quite correct, and shows that Ftﬂ 4
oroul’ grisped e, el B "o i
} inner box 18 L :
gurxtethi;] I‘Eﬂﬂﬂnﬁ that t.h: E]r:sallﬁge thlﬁeﬂlﬁ;: > the
yvou enlarge the neare J
hggatire, ehile for small enlargements the distance
o el eem tolfm:# ose, ¥
ixture, as you & : -
lharge to nn}:a given size, H‘EHE,' by m“;;mlg}l!‘r
can make your picture any sizé up el for
104 in. The lens you have will do very o

' but you are in_ €rrot
purpose of enlarging, yor m .~ reality
posing it has only one ** glass; .;dm
which are cemented 1t " of the
As to your query as to the length
the fact that you only use guarter-plate

(Peck-
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3 ctits length, as that is regulated by the
- ﬂﬂ?ttﬁgeenlargement, not the negative, so that
" jf you wish to have your pictures the iull size that
the camera is capable of making, the baseboard
must be kept to the size given. In No. 23 of WORK,
at page 360, you will find a method given for the
making of a camera bellows of a tapered form.
"+ You should not use leather, as it is very expensive
~ jn such a large size as you require; stout brown
paper with black calico well glued down on each
side makes a very good bellows, and Pusaeasea the
merit of being easier to manipulate. If you decide
on making a square bellows, you had better make
a rough box the size of the inside of the folds, and
. work them overit, letting the glue dry thoroughly,
~  and then removing the box, which is simply to
~ gerve as a block to work upon while folding.
Should you meet with any other difficulties I will
be glad to smooth them away for you if in my
power, and as I reside near your locality could give
you a call, and a verbal explanation, if you com-
municate with me through the IEditor.—G. LE B.

Batteries. — H. L. D. (Heaton Norris). — In
answer to our querist, I am afraid he is rather
about electricity and its terms. I suppose
by what he terms penetrating power, he means the
current in ampéres. This depends upon the resist-
ance of the cells and the E.M.F. (electro-motive
force). A small bichromate cell such as he men-
tions has an E.M.F. of 20 volts and 08 ohm in-
ternal resistance, so that with 50 such cells in series
he would have by Ohm's law :—

=0 %30 _100_9.5 ampéres.

08Bx50 40

To measure this resistance he would need a resist-
ance box and differential 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 electri-
cal measurements. If he has, however, the instru-

- ments, and thinks he can manage *Ohm’s cal-
. culations,” and likes to write again, I will advise
| him. Another thing that leads me to suspect our
querist’'s knowledge of batteries lies in the fact

_ of his using the bichromate cell for medical pur-
+ poses. This.is a bad thing from two points of
©  view:—(1) That with the number of cells he has
(especially in series) he is using a dangerous
current, 1f using it on the human frame; and (2)

the cell only gives a current from three to four
hours, when it requires recharging. The cell that

18 recognised by electricians for medical purposes

is the medical Leclanché. This consists of an outer

cell of glass or ebonite, containing elements of a

. zinc plate, and a small carbon block. The zinc is
wrapped round with a layer of canvas or flannel:
these elements are placed in the cell, and are sur-
rounded with a mixture of equal parts of small
broken carbon and manganese. ’Fh_iﬂ is tightly
packed in the cell, and thoroughly saturated with a
strong solution of sal-ammoniac. This cell will give

- acurrent for five minutes, and then will require a
' littlerest (to revive itself) and it is again ready for
~ use. Itis this cell that is always used for medical
i PHJEDEEE. and so Ishould certainly advise our querist
- lochange 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
in advance of his now costly cells. Any further

information I shall be ve leased to give.—
F. W. M. o X »

Paint for Glass Writing.—F. P. (Bolton).—
Thanks for your letter ; you may rest assured that
our Editor is determined to make WoRrk the tech-
nical paper for all workers. ‘ Rome wasn't built in
aday!” you know. Scene painting will be, doubt-
less, taken in time ; butitis a subject that requires
L sdme knowledge of ]i)lainters‘ pigments and pro-

cesses on the part of the student, to attain to any
practical success., You are, therefore, advised to
b thoroughly master the papers on house painting,
3 and the;sa will prepare you for the other subject.
~ Wecan't have “*all paint” at once, you know. As to
F glass writing :—Mix your pigment or white lead,
. according to desired colour, with good copal oil
- Yarnish, Quick-drying varnish would be too
- Dbrittle. Ordinary oil paint would take too long to
~ harden right through, and there is a non-absorbent
surface to consider. Carriage varnish will do.
€ep your pencil free by rinsing in turps occa-
sionally. Back your glass writing with varnish
colour made in the same way, an give two thin
coats in preference to one thick coat.—F. P,

Books on Photography.—AMATEUR had better
ﬂ]ﬂﬁih ngft'}u#-l H;MG ﬁmfPhthugrg.phy," orT. C,
‘ Photogra or Amateurs' (Cassell
~ and Co,), which will u.ﬂ‘gr:{ him all the information
. he will require as to the practice of the art; any-
' ng else is a matter of experience. With regard
the appliances necessary they are few, and may
us enumerated :—Camera with dark slide, lens,
tripod, dev'e.luging dishes, measures, washing-pan
~ Tagnifier, and focussing cloth, dry plates, an
chemicals for developing and fixing, warnish,
. Printing frames, sensitised paper, and toning bath.
| "!*f to how these are to be used, information will be
~ Oblained by carefully reading Burton's work, If
| AMATEUR ﬁtgit:agmhjmtj;-u diﬁﬂult;gw after &his. if he
E- comm 8 trouble hall
: Pl::ﬂad to help him along.—D. IRy 9
maron Stove Pipes.—AN IMPROVER (Arundel).—
%:ﬂnat_ out elbows in sheet iron, etec., pmneedjaa
.'ﬁmm-—zﬁentzzgh p;ﬁcgﬁ mﬁml tdhm% iﬂt tg fnrn:i' the
. eft-hand end of i cribe
ircle equal to the diam FHave tie
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eter of the pipe. Have the

stuff long enough. Say you are cutting the pattern
of a 4-in. elbow ordinary right angle or 90 degrees,
cut the stufl’ 18 in. by 12 in. Having described the
circle, draw a straight line, A B, through the centre
of it. Next divide the circle into twelve parts:
erect the two perpendicular lines, ¢ p and E ¥, also
the lines 1, 2, 3, 4, 5, cutting the divisions of the
cirele. Then set a bevel to half the angle required
—in this case it will be 45 degrees, being half of 90
degrees—and draw the diagonal line, ¢ H. Now
along the line, A B, commencing from line, E F, sct
oft' the length required for the circumference of the
E;i]m in twelve purts. Ior i-in.d;nijm this will be 123.

ow draw twelve lines perpendicular to A B. Now
O m
3 o O O
41 e -
3/
2/ | |
! {x L7 i _INIX
'C Y
4 m“
h = * = B

Plan and Section of Elbow.

from each point where the diagonal line, G 11, cuts
the lines, ¢, b, B, F, and 1, 2, 3, 4, 5, draw linecs
parallel with A B. Draw a curved line, X X X,
starting from the point ¥, and going from corner to
corner. This gives the correct pattern ; allow ? in.
each side for seam. Any angle can be set out like
this, bearing in mind that the angle, G 11 ¥, must he
half what you want the finished elbow. I hope
this will be plain enough for you to understand. I
think you will if you read it carefully and work it
out two or three times. There are several other
ways of getting these patterns, but I think this is
about the best. I shall, however, have something
to say about them when I arrive at that part in
sheet metal work, To draw pipes in so that one
length will fit the other is termed * tucking,” and is
done as follows :—After you have finished grooving
the seam, draw the length of pipe nearly off the
mandrel, and taking a thick pane hammer draw
the end of the pipe in by lowering the lett hand,
that is holding the pipe, so that the other end is
slightly raised from the tool ; work right round the
Eipe with the hammer, taking care not to get solid

lows on the tool, or you will stretch the pipe
instead of making it smaller. When you have got
round you will have made a kind of groove round
the pipe. Now work round and round, irnduu.ll:r
coming nearer to the edge, and working the
puckers out. Strike with a kind of drawing motion,
and finish off smooth with a mallet. Tin spouts,
such as beer-can, tea-kettle, etc., are first turned
Etmiqht, then filled with lead and bent, and the
metal 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 Lathe. — A READER (Newcastlc-
under-Lyme).—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 screw or nail be
driven into the end of the wood near the fixed head-
stock long enough to engage the pin mentionec in

Home-made Lathe.

your query, you will find that when the pulley
18 revolved it will bring the pin into contact with
the nail or screw, and thus cause the wood to re-
volve likewise. In practice a carrier is generally
employed instead of the nail or screw. In the end
view annexed, when the pulley revolves as in-
dicated by the arrow, it will bring the pin into
contact with the nail, and cause the wood to
revolve.—SELF-HELPER,

Mim:nncur e.—B. L. H. (Glasgow) hasa microscope
the power of which he wishes to increase, and as

how it can be done. I may say there are three ways
of increasing the power: (1) By increasing the
length of the power tube—this mode I should not
advise; (2) by increasing the power of the eye
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piece — there are three powers often made and
marked A, B, ¢; and (3) by ehanginge thie ohject gluss,
13. L. H. has a triplet which magnities according to
his measurement, 1—80, 2—100, 3—133, and he wishes
to know, can the power be raised to 400 diameter 2
Certainly with the requisite 0.G.; what that power
should be it is impossible for me to say, as I do not
Know the magnifying power of the eye piece. What
I would recommend H. L. II. to do is to =zend the
microscope to an oplician, and ask the cost. Mr.
Lancaster, of Birmingham, would give him the
information, I have no doubt. But before doing
so, I would like to point out an important question
or two. B. L. H. speaks of his instrument as g
small microscope. It is for him to eonsider whether
the other parts of the instrument than the power
tube are good enough to spend much moncy on.
Many amateurs forget that really the most import-
ant parts of a microscope are the stand and foeus-
sing arrangement ; if these areall right, then higher
ﬁnwers can be added when one has the money.

nt to spend some pounds on a hirh power 0.G.
on a stand which is not perfectly steady, or where
the focussing arrangement is not perfectly smooth
and free from tremor, is simply a waste of money.
Before I could advise any one to purchase high
powers I should want to know the make of the
mstrument, as it scems to me that the powers
attached are as high as could be used with advan-
tage. 1. L. H. asks, would an inch 0.¢. be suitable 2
lHere we are on surer ground. and can answer in
the aflirmative. Asa rule high powers are of little
use to beginners, simply because they show but a
small portion of an objeet at a time, whilst a low
power, asan inch or 2 in., will take ina considerable
lield of view. But here, arain, 1 cannot tell how
much an inch would magnify, as that depends on
the eye picce. sShall be glad to give further ine-
formaultion, if possible, through * Shop.”"—0. B.

Lantern Slides.—G. . says he has a lantern
but no slides, and he wishes to know the cheapest
way Lo procure some. By this and the statement
made thut he has some knowledge of photography,
I presume he proposes to make his own. Beautiful
and efiective slides can be produced by copying—
photographically — good '-.'rumP engravings., Asthere
are so many beautifully illustrated books and
magazines now, there isno want of subjects. G. B.
also asks where to get transfers for slides. I may
say Mr. Lancaster, Uptician, Birmingham, supplies
the very thing., Personally, I ean say nothing of
them, as I have not seen them, but from what I
know of Mr. L.—and I have had dealings with him
many times—I am conlident one would get their
money’'s worth from him. T'he next and best plan
of all is to paint slides, If there is a desire for the
subject to be discussed, I shall, at the Editors
request, prepare a series of lessons on slide painting
in oils and water.—0. 13.

Bright Parts of Tricycles.—F. W. R. (Har-
ling).—Coat them with some transparent enamel, of
which several equally good kinds are sold for the
purpose of preserving bright steel from rust.—D. A

Twine Makers.—A. S.'C. Y.—I am quite un-
familiar with the thing you ask for—viz., ** a Cromer
twin spinner,” and I cannot find any one who knows
what it is. Ata venture 1 reply to your question.
It may possibly refer to Macramé twine, of which
you wish to know the name of a manufacturer.
Write to Boardman Bros.,, Sharp Street Mills,
Rochdale Road, Manchester ; but it you only want
a small quantity get it through some dealer in your
owil luuu.llit}'. If, instead of telling us you are “‘a
constant reader of WoRK,” you had put your
address, I might have been able to give you the
il;mm of some¢ one in your own neighbourhood.—

. d\s

Music Turnover.—EUCGENE(Castlcjohn).—There
are several contrivances for turning over the
leaves of music while playing, but I believe none
of them have met with general acceptance. They
are more of the nature of *fads”™ than of practical
utility. The best forms are patented, so that you
would be precluded from making and using. You
may make a simple one with picces of wire loosely
hung at the top. Pul a wire between the leaves
you wish to turn over, the wire being sutliciently
long to be eaught at the lower end. With this or
any other arrangement for the same purpose, you
will be able to turn the music over nearly as quickly
and conveniently as by the ordinary plan. To em-
boss headings to note paper, ete., you require a steel
die, or rather, two of theni, one having raised letters,
etc., and the other sunk. These are titted to a con-
venient press actuated by lever. The paper is put
in between the dies, which are forced together,
and the embossed imprint is formed. This, 1 think,
will be intelligible to you without a sketch, and show
you that the work, so far as the formation of the
dies is concerned, 1s beyond your powers.— D, A.

Battery for Electric Light.—\V. D. (Black-
Jriars).—The Bunsen battery is the strongest and
most lasting for the electric light, but it gives a
good deal of trouble in setting up and cleaning, and
it gives off noxious nitrous fumes whilst working.
If the same porous cellsare charged with a solution
of chromic acid instead of nitrie acid, we get the
next best battery, stronger at first but not so lasting
in action, The whole subject of electric lighting in
a small way is being dealt with in a series of
articles now preparing for Worg.—G. E. B.

Electric Light for Photographic Dark
Room.—F. D.—liespecting a former reply on this'
subject on page 445—Dboth zine plates and carbon

lates should be of the size therein mentioned.

he battery does not give off otfensive fumes if!
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charged with the solution of chromic acid. Of
course, there is a certain acid odour about the ap-
paratus, but that is not considered objectionable.
Am E;fﬂﬂ.c'l vou find Work the paper you wanted.—

Bicyecle Purchasing.— A WELL-WISHER ( Forest
Hill).—A WELL-wisHER would certainly find it
cheaper to buy an ordinary bicycle finished ready
for using, than to buy the parts ready for putling
together. He gives no indication of the quality of the
machine he wants. New ordinaries can be had from
£4 10s. up toabout £18. If he wantsa chesp machine,
and at the same time value, he will get it from
L. Deney, Berwick, from £4 10s. to £10. If he wants
a tip-top, let him npﬁlrtu Rudge, Singer, Bayliss
and Thomas, or the Humber peupie, at prices from
£15 to £18. There is no best maker ; there are many
of them, and to buy the parts finished of one of the
best makers, fit them
machine enamelled and gint.ed, would be costly, un-
gsatisfactory, and altogether a mistake.—A. 5.

Bending Wood Lawn-Tennis Racquets.—
AMATEUR CARPENTER.—The wood used is English
ash, and is boiled in a long tube or pipe for an
- hour and a half, when it is sufliciently pliable to be
bent round a mould shaped like the inside of a

]

racquet.—C. T. S.

Slate Mantelpiece.—OLD TiPTONIAN (Tipton).
—The proper way, of course, is to enamel your
mantelpiece, which, without proper appliances,
you could not man yourself. Failing this, you
might certainly try the etfect of one of the enamel
paints ; although it is not clear whether you simply
want to touch up the mantelpiece here and there,
or to go all over it.—D. A.

Music Canterbury.—A. T. F. (Dover).-—-Two
novel and tasteful designs for a music canterbury
or whatnot will shortly appear in W ORK. :

Knife Cleaner.—A. D. (Wath-on-Dearne).—Buff
leather will be best, but almost any that is not too
hard will do. Ordinary good sheet indiarubber.
As for the rest of your suggestions, ** Yes” will be
sufficient answer. I am aftraid you will find the
job you contemplate is rather a ditficult one.—D. A.

Worm in Furniture, ete.—P. H. C. (Croydon).
—\When once wood is attacked by Earas:tes it i3 ex-
tremely difticult, if not impossible, to effect a
nu"lit:alyt:urﬁ. You may stop further ravages fora
time, but sooner or later the * w_nrrqs" will appear
a:zain in all probability. Benzoline is the best thing
to use. Wash this freely into the infested parts.
It will destroy existing worms. Of course you must
not use the benzoline near a fire, as the va
exceedingly inflammable. To gild picture fi
use the ordinary leaf gold as prepared for gilders’
purposes, If an imitation will do use Dutch metal,
which is got up and sold in similar form, or else a
bronze powder mixed with wvarnish. Quite im-
possible to answer questions in our next issue after
their receipt.—D. A.

Glaze.—F. W. R. (Harling).—Glaze iseasily made
by dissolving gum benzoin in methylated spirits.
Proportions may vary, but a good general rule is to
mix equal quantities—i.e., half fill a bottle with the
crushed benzoin, and flll up with spirit. You will
rcquire to strain the mixture before using. It is
used to finish French polished wood instead of
“gpiriting off,” to which it cannot be compared
for durability of surface. By glazing, the polish or
gloss is got quickly and without difficulty, but it is
not to be compared with the legitimate method of
finishing. It would be useless for you to apply
;1.)14.1{: to bare wood, or over a varnished surface.—

Reviving Morocco.-F. W. R. (Harling).—
Morocco seats may be freshened up by going over
them lightly with a little thin French polish. Do
not saturate the leather, and unless you are carcful
you will do more harm than good. Worn parts
must be touched up with a little colour. White of

g is sometimes recommended as a reviver. It
may be more convenient for you, but I have never
used it personally.—D. A.

Stain for Light Wood.—F. W. R. (Harling).—
Bismarck brown, mixed with warm water, makesa
mahogany stain. A decoction of logwood chips
will do the saume. The nearest up?rua.t:h lo a good
rich mahogany, and not otfensively red in colour,
may be got by using a little weak walnut stai
composed of Vandyke brown, liquid ammonia an
wuter to colour the wood, and then polishing it in
the usual manner withh red polish, This you can
make your=:lf with ordinary French polish and a
little Bismarck brown.—1), A,

Arms of Towns.—F., C. 8. W, (Birmingham).—
In Burke's " General Armoury™ are verbal blazons
of the: armi= of British towns and bodies corporate,
I'"he tinctures are, of course, given, so that any one
who understands heraldic terms and  heraldic

ainting will have in it all that he requires. The

ook may be found in most good libraries, or any
bookseller will know and can get it. With ﬂ.nF
work containing coloured plates of the arms of all
our towns we arc not usequainted, A work of that
nature, if produced with such care and exactness as
to be of authority, must, from its nature, be very
expensive.—M. M.

Oatiines in Perspective.—R. Y. (Norwich) —
There have been several inventions with the object
of drawing correctly outlines in perspective, but
we donot know of any which have been thoroughl
practical and successful In working. Itis beyon
our province to compare the merits of one inven-
tion with another, having regard to their patent

ur is
rames

together, then get the.

rizhts. If you give particulars of your invention
to several firms you run the risk of having vour
ideas pirated, and it would be ditlicult for yon to
prove that your invention had been stolen. It is
unwise to explain matters that have not received
any protection. The most satisfactory 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 p.m.,
and is situated at 25, Southampton Buildings,
Chancery Lane, London, W.C.—R. and C.

IV.—QUESTIONS ANSWERED BY CORRESPONDENTS,

Adjusting a Compound Lathe Rest for
Taper Turning.—IroN TURNER (Kollon) writes
in answer to A READER (see page 382) :—** I suppose
A READER 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 callipers, and
get the diameter of the base of your rest, take half
that diameter, and you have the radius. Rule—
mu,ltiplg one-half the taper required by the radius
of the base of rest, and d,iriga the result by the
Ie::fth of the taper part. Example—a piston rod
end requires turning taper for crosshead to fit.
Length of taper part, 8 in.; the two diameters, 2.
and 3 in.: supposed radius of base of rest, t in.
Now, by the above rule, one-half of taper = } x § =
4 and { divided by 8 = length of taper part=§ x ¢ =
35 Or y; of an inch distance to move rest. Take up
this Jlatance with a pair of compasses, place one
nnnzgass leg on the mark on your rest for setling it
parallel (your rest being set for parallel turning),
and mark a faint line with other compass leg on the
base of the rest. Move rest round until your centre
mark coincides with this line, and your rest will be
riiht- for the taper you require, but remember
whether by this or any other method, everythin
must be mathematicnllf correct, otherwise you w
not get your taper absolutely correct.”

Machine for Current of Air.—J. A, P. (Adec-
erington) writes :—*'In looking through *Shop,’ I
have noticed several replies to BELLOWS (see page
19%0). The fans sent have been out of shape and
proportion in my mind. One with the wings bent
the wrong way; and the one in No. 35, page 557,
would blow very little, as the pulleyion the fan ‘s
too big, and the driving wheel too small. It is made
left-handed, and the hole in the pipe is not large
enough. You cannot force a fun like you can
bellows. It wants more play, as you will see by
looking at Fig, 1. The pipe being much larger, the

Machine for Current of Alr,

spider should not run close to the case all the way
round, but as marked in Fig. 1. Now as to making
it. Do not use wood, as it dries in more one way
than another, and I know cardboard is useless, as
both have been tried many a time, and do not
pay for the time in making. If they are worth
making, make them well. I find tin to be best
for these small fans. This is the handiest size
that I know of. Fan 6 in. diameter, pipe 14 in.
long. 2} in. square at fan, and 1} in. at end.
Driving wheel 7 in. diameter fully on spindle,
i in. groove. If Enu have followed WORK u&: in
soldering, and other things, BELLOWS should be
able to make this.”

Colouring Photographs.-S. H. C. {_Penzfmt:ej
writes in reply to EXPECTANT (see page 174) :—" EX-
PECTANT finds difficulty of making water colour
stick on the photo. If he would lick the photo
over before painting, the saliva would render the

surface fit to hold colour. There are preparations
sold to work with, but I find the spittle t and
Gum arabic

handiest, if I may so apply the wo
and water is a meﬂium.q'?. -
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Tie attempt which one of our great E

raillways is making on a small scale to use gﬂ:
leum as fuel is being practically made in Russia on
a large scale. All the steamboats in the (as
Seas are using naphtha residuum and oil as the fuel, -
In Moscow, the factorics are also taking to it : and
on the Volga steamboats are beginning to use it,

Cheap petroleum for some purposes may ch
advance in the price of Eﬂﬂf .
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is published at La Belle Savvage, Ludpate HiR, London,
8 o'clock every Wednesday morning, rond ol be ﬂ"!fﬂl'ﬂﬂi-lt-lﬂ'-
where throughout the United hincaoin on Friday at the latest,

TERMS OF SUBSCRIPTION.
8 months, free by post .« lo B

8§ months, - «s B&.
12 months, .'.' .e -« 68, Eg:

Postal OUrders or Post Office Orders payahie at the Geperg)
Post OfMice, Loudon, to CassELL and CoMPANY, Limited ?

TERMS FOR THE INEERTION OF ALVERTISEMENTS IN RACH
WARKLY IssUE,

£ w8
(ine Paga - - = = - - - - 12 U%
Half Pas - - - - = = = « 6100
narter 'age - - - . - = =« =« B3i2 8
Eighth of a Page - - - - - - = 117 &
Ope-=1xteenth of a Page - - - - = =« 100 '
lu Columu, per inch = = =« =« »«» = 00O ,

Prominent l'osgitioms, or a geries of inseriions,
by special arrangement,

Emall prepaid Advertisements, such as Situations Wanted
and Exchange, Twenty Words or lesg, Ope 5hilling, and Ons
Peuny j»r Word extra if over Twenty. ALL OTRER Adver-
tisemente In Sale avd Exchange Column are charged One
shilling per Line (averaging eicht words), iy

*s* Advertigements ghould reach the Office fourteen 5 f
days in advance of the date of iszue,

o

SALE AND EXCHANGE.
Tools, Tools, Tools,—The cheapest house in the

R 1]
oy T

-

trade for Englishand Americantoolsis LUNT'S, 297, I'Iﬂ.ri:lm:‘h"‘T i

Road, London, E.  Send stamp forreduced price list, [2®
Smokers, buy “ Roll Call” Pipes. Healthful, Luxu-

rious, Economical. Post free, 1s. £d.—ALLEN DEewsNap,

63, Pikes Lane, Glossop.

4=
Beit's Patent Enamelled Adhesive Water-
Proof Advertising Paper Letters and HEU- =
in all Colours and Sizes.—5ole and Ornginal Manufactory,
17, Arthur Street, New Oxford Street, W.C. Agents
apply. Sample sheet gratis. (X
Repoussé Work.—Tools, Materials, and Designs,
Price List post free.—C. PooL, The Mechanics' Tool Deuybt, .
27, Hockley, Nottingham, [ge 5
Six highly-finished Cabinet Photographs (copied -
from carte or cabiuet), post free, 35, 6d. All classes es- = °
largements equally cheap. List free, — Hexgy B !E“'I
FPhotographers, Derby. [Inl-##
Cut Your Own Clothing Systematically;
guaranteed. — Suits, Trousers, Uverccats, any sizes of
styles.—JamEs Horkixs, 3A, Chesnut Koad, lottenhamy ¢
Miaodlesex, [k
Notice.—We take in Exchange Lathes and varions
tools 1or better. Catalogue, 6 stamps. List of Second-hand,
2d.—Bntannia Co., Colchester, '
Largest Stock of Engineers’ and Mechanics' Lathesy
Shapers, etc. Stocks and Dies. Forges, etc.—Britannia
Co., 100, Houndsditch, London. ;
Call and select from our stock at 1co, Houndsditchj
but all letters addressed Britannia 1’0ol Factory, Colchester,
Britannia Co. supply Gas or Steam Engines, and fit
up workshops complete. Terms, Cash or easy terms. [13
Patent Unbreakable Twist Bit.—}in., 1s 6d.;
§in., 1s. &d.; §in., 1s. 9d.; 1in., 2s. 2d.; 1%1n,, 25. 1od. 5 *
post free, 2d. extra.—HospAy, Chatham. o o
Warranted Saws.—Panel, 3s. gd. ; hand, 4s.; halfe
rip, 45. 3d. Exchanged if faulty. Post free, 6d. extra.—
Hovoay, Chatham. i
Special Quality Saws.—Warranted to cut 1
ﬁquapr: 1ron. Pau:l,rﬁh.; hand, 6s. 6d. ; half-nip,
Hospay, Chatham. Y
0dd Jobs Tool.—Comprising Try, Tee, and Mitre -

¥

Square, Marking, Mortise, and Depth Gaug}:‘i Spint g
Level, and Plumb, Compass, &c. 3s. gd.— nnnﬂ;i_}:
Chatham. [14 ® ;

Vietor Cycle Co., Grimsby, sell Mail Cart Whﬂ_:ls. (5= ¥
Patent Gas Jet Reflector,—Easily adjusted; 3
boon to early risers. Post free, 15.—GRANT, ncrﬂlﬂ._r. "
Street, Bolton, Lancashire. (E3 5 k.
Wanted.—Amateur’s Lathe for Metal or Wood. Cheap
for cash. Must be near Manchester. HoLTt, Pine Hl-llilh
The Park, Didsbury. :y by
Model Engine Castings, Parts, a:n--ﬂaﬂ-m %
logue 4d. g5 Illustrations. Screws, nuls, bolts, &c. o3
stamp.— BUTLER BRos., Bentham Road, South M[B o
London. _ - 5
Designs.—100 Fretwork, 100 Carving, 100 Repousséy Ll
100 Sign Stencils, (all fuli size), 300 Turning, 400 T
oo Shields, &c. (all post free). Each ket 15 _
ecorator's Stencils, 2s. 6d.  Lists free.—~. Cnl.rl-mh.'. P 8
East Cliff Terrace, Bournemouth, (late Collins, Bﬂﬂ- R
Smoothing Planes, best quality, and well-seast
beech, with best warranted double lrons. 2 :
2bg in 3&., 21{ in, 35. 3d. Camage paid.
Maker, Exeter. _
Bamboo, Canes, and other Materials,
furniture ; particulars on application
%j. Eaton & Co., 131, Great Ti
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' A WONDERFUL MEDICIN

BEE

S

FOR FEMALES THESE PILLS ARE

Are universally admitted to be worth a Guinea a Box for Bilious and
e Nervous Disorders, such as Wind and Pain in the Stomach, Sick
Headache, Giddiness, Fulness and Swelling after Meals, Dizziness and
Drowsiness, Cold Chills, Flushings of Heat, Loss of Appetite, Short-
ness of Dreath, Costiveness, Scurvy and Biotches on the Skin, Disturbed
Sleep, and all Nervous and Trembline Sensations, &c. &c.
dose will give relief in twenty minutes,
have done it in countless cases.
try one DBox of these I'ills, and they will be acknowledged to be

Worth a Guinea a2 Box.

The first
This is no fiction, for they
Lvery sufferer is earnestly invited to

“A priceless boon, a treasure more than wealth: the banisher of pain, the key to health.”

These are FACTS testified continually by members of all classes of soclety, and one of the

BEECHAM’S PILLS have the Largest Sale

Prepared only by the Proprietor, T. BEECHAM, St. Helens, Lancashire, in Boxes 1s. 1Xd. and
P Dealers everywhere,

i the TVorld.

: 2s. gd. each.
N.B.—Full Directions are Fiven with ecach BHox,

best guarantees to the nervous and debilitated is,

of any Patent Mcedicine

Sold by all Druggists and Patent Medicine

oad 3inches

LENSES, AND FITTINGS.
E'eatric Catalogue,
100 Dages, 4

SCIENTIFIC ¢\ ELECTRICAL MATERIALS.

LARGE STOCK of Appliances and Materials for the Construction of

Electric. Optical, and Scientific Apraratus,
ELECTRIC BELLS, INDICATORS, WIRES, TER-
MINALS, CARBONS, BATTERIES,

Specialty for
I'.'nr-tu-,:r.n L C--lm_':a-..

Cuts Tenons, Mitres, Grooves, Rebates, and Saws W

‘I':l‘-li-' F’ﬂﬂ |

““‘THE LEYTOR
New Patent Circular Saiw Bench for Hand Power,

LEWIS & LEWIS, Engincers, Cambs idge Heath, London, N.E.

|' ESTABLISHED 1851,

Southampton Buildings, Chancery Lane, London.

POSITS, repayable on demand.
TWO per CENT. INTEREST on
ACCOU

when not drawn below £roo.

and Sold.

B s LR e il JSEE . T il ' -

FIVE SHILIINGS
SOCIETY, as above.

~om application, FRANCIS RAVENSCROFT, Manager.

"RUBBER STAMPS.

Rubber Stamps, Rubber-faced Type. The * Climax "
and other Dating Stamps. Patent Ink Pads, &e, &e.
Makers of Boxes, Mounts, Presses, Vuleanizing

Shapes.
MATERIAL and all Eu;ﬁ:'irE Sor the Trade,

) State your
regquiremncenits fo

Messrs. CasseLL & COMPANY have arranged
to publish

. IN WEEKLY NUMBERS,
One Halfpenny,

‘The Life of Christ.

¢

= R R e T T gl R T S g g TR WL A Ry ...'T_"l..' el

BY THE

Ven. Archdeacon FARRAR.

& (To be issued in Monthly Parts, 3d.;
&  PART 1 ready Jan. 27, 1890.)

“r rospectuses now ready at all Booksellers'.

L & Company, LimiTe, Ludgate Hill, London.

BIRKEBECK BANIK,

THREE per CENT. INTEREST allowed on DE-

: CURRENT
TS calculated on the minimum monthly balances,

STOCKS, SHARES, and ANNUITIES Purchased

OW TO PURCHASE A HOUSE FOR TWO
GUINEAS PER MONTH or A PLOT OF LLAND FUR
PER MONTH, with immediate pos-
session. Apply at the Office of the BIRKBECK FREEHOLD LAND

The BIRKBECK ALMANACK, with full particularz, post free

H. SAVAGE, Manufacturer and Patentee.

and
Moulding Machines, Brass Turned Ovals and other

H. SAVAGE, 33, CHEAPSIDE, LONDON.

845.

SANDOW, Attila’'s famous Trainer, wriles ‘—
“ Pumiline Liniment is the finest thing in the world to
relieve the muscles and to impart strength. 1 strongly
urge its use to all athletes."

gl
Ul

il

1l
Wi

NEVER FAILS to give immediate Relief and fi..ally to
Cure all cases of Muscular and Chronic Rheumatism,
Gout, Stiffness of Joints, Sprains, Bruises, ctc. Also
most efficacious in Bronchitis and Throat and Chest
Affections.

'rice 1s8. 1id. and 2s. 9d., per Bottle,

OvER 700 TESTIMONIALS ¥rOM Mebpicar MEex.

One of the Physicians to H.R.H, The Prince of Wales writes —
" Nothing gave my pavient so much relief as Stern's Pumiline.”
Sir Morell Mackenzie writes :(—" Admirable in Throat Aflections. ™
Dr. Sievens writes :—* Pumiline cured me in a severe bronchial
attack.'” Tire Medical Fress says ;—* Stern's Puiline is reliable and
curative.'’

From all Chemists, and with 37, extra for postage, from

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

" TO0 INVENTORS.

If you have an idea for an invention PATENT it for a trilling cost,
Particulars and Pamphlet (ree,

RAYNOR & CASSELL, Patent Agents.
37» CHANCERY LANLE, LONDON, EC.

H, A HOBDAY.

TOOL
MERCHANT,

Chatham.

MonTHLY, 4d.

Cassell’s
Time
Tables.

Price List FREE by
Post. [5s R

Stawmps, M—l Lenses, Stamds, Scnsitised Paper

'E T % 'ﬂﬁ 2 and Dy Plates. New 'atent Aneroid

10 ) E - Barometers and 7 hermoineters.  Fleatne Ligrhe.

8 -E Lyery New Invention or Ay phince Euvy cf itke Actual

z mEhquﬂlthTE. and pet full Scienuf e b wi ilpre, at! Save

3 all Tmuimediate Profits, Serd for ILLUSTRATLED CATALOGUES of
= any Sranch of SCIFEN <A GUINE 7oy By g

Al

Fretwork and Carving.

GOLD MEDALS AWARDED TO OUR

Just out—Lists Nos. 41 and

CUSTOMERS.

40 of Latest Desizns, with Instructions

lor Fret [..lltliﬂjr,_ free on application : LComplete Catalogue, Nos,
. 39 and 38, of Designs, Machines, Tools, and M
An. Engravings, od, :

. H-:g'.nnur.a? with so illustrations, gd. ; Five Sporting Photo-frames,
Jaf No. 845, including illustrated one, 3d., free. Please quote num-
bers of Designs when ordering.

aterials, with 1,400

Lok on Wood-Carving, for the Guidance of

HENRY ZILLES & CO., Publishers of “The Amateur,”
24 and 28, Wilson Street, Finsbury, LONDON, E C.

The Amateur Photographer.

Published EVERY FRIDAY, price 2d.
Londun : !I.-t.-f]-‘,LI_, WATSON & VINEY, Limuted, r, Creed Lane,
Specimen Copy and List of Photograpluc Pubilications on apphcatinn.

PART 1. ready Jan, 2?, f‘?"f:':!‘ Bdl of

CASSELIL'S

‘rench Dictionar

(French-English, English-French).

CasseLr & Companv, LiauTep, Ludgate 111!, London.

“ A great want is supplied in ‘ Science
for AllL' "—Grapiic.

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

Science for All,

With about 1,500 Illustrations and
Diagrams.

PART 1, rcady Jan. 27, price 74d.

*«* DProspectuses at all Booksellers’, or post
free from the Publishers,

CasseLL & Comrany, LimiTep, Ludpate Hill, London,
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J. 1. SKINNER & CO. EAST DEREHAM, NORFOLK.

]

Manufacturers and Importers of Photographic Apparatus and Fretwork Materials,

most expensive,

3/6 The Eclipse Camera Set.

Complete, consisting of a I"olished Mahogany Slidin
Camera to photograph full-size carte-de-visites, with

3/6

teur to take a good P
Parcel Post, 48,

7/6 Complete Photographic Outfit.

Comprising ECLIPSE CAMERA SET, as above;

. N sing Cloth,
gi. extra.

guaranteed to be in working order.

Complete Catalogue of Photographic
stamp. J. H Em

NORFOLK.

o fe—— =

Samples may be seen.

J. H. 5. & CO, have now a large Factory with accommodation for up-
wards of 100 workmen, whicl: 15 used exclusively for the manufacture of
Photographic Apparatus of every description, trom the cheapest to the

The process is simplicily itself, Full Instructions supplied with each set.

Beliows, 1{-plate
_ VIS ocussing Screen,
Dark Slide, Brass-mounted Lens, Brass Fittings, Developing and Fixing
Solutions, Packet of D'E Plates, and full Instructions, enabling any ama-

otograph, Price 3s. 6d., or securely packed by

7/6

also PHOTO-
GRAPHIC PRINTING APPARATUS, consisting of Hardwood Printin

Frame, with Brass Spring Back, Sensitised Albuminised Paper, Gol

Tomng Solution, Fixing Solution, Glass Rods, Cards for Mounting, with
complete Ins'ructions. Also Hardwood Folding Tripod Stand and Focus-
I'ice Ts. 8d. Securely packed, post free, 88, 6d. If pazked
in portable wood case, with hinged lid and leather strap, as in illustration,

Every Set is carefully examined before being sent out, and

N.B.—If Apparatus does not give satisfaction,
and is returned uninjured within three days of
\ receipt, we guarantee to refund purchase money.

Better Sets, 1os. 6d., 215., 428, roos., and upwards,
paratus,

A
ER & CO., E.!LE!I.P DEREHAM,

Wholesale Agent (or London—]. MOTHERSILL,
6o, H: lloway Road, N., and €, Southampton Row, where

|  Timber Yards, Sawing and Planing Mills covering about
- Two Adcres near Kailway Station,

—_—

. H. 5 & CO. kf!%w‘f“lﬂﬂ in stock about lzﬂ.'ﬂﬂﬂ EEIIDEE DHBIEII.. H_n‘ 1“2.

FEET OF FRE 00D, solildl and 3-ply, vencers,
&c., besides a very large quantity of Logs, Planks, and
Boards, Carving and Turning Wood, &c., and 200,000
FULL-SIZL IIEEIIEHE for Frotwork, Wood
Carving, &c., besides an mmense Stock of Juiners’
Tool Chests, Fretwork Outfits, Drills, Saw Frames, Hand
and Treadle Machines, Saw Blades, &c. &c.

Specialities for 1888 & 1889.—Books of New
Desyns, FRETWORKK No. 1, contamung 12 Large Sheets,
price 15, No, z, containing 2o Sheets of larger and more
claborate Patterns, zs. 6d. Book of Wood Carving 1designs,
contamming 14 Patterns, wrice 15, ; theseare all New Patterns,
not sold In any other torm, and would, if sold separazely,
cust three or four times the amount charged. Fretworker's
Handbook and Workshep Guide, price 15, New Desiygns,
All Patterns greatly reduced in price.

Complete Fretwork Outfit, comprising 1=2-inch
| Steel Frame, 48 Saws, Awl, File, 4 Designs (with sufficient
planed Wood, gratis), ard 15. Handbouk on Fretwork,
i price 35 6., carriage paid,
wouod, 35. 6d.

12 feet Assorted Planed Fret-

hin s~ Special Fretwork DHET. in commemoration of Her

Majesty's Jubilee, size, 36 in. by 26 in., price 2s, 6d.

Catalogue of Machines, Designs, Wood, Tools, &c., with
several Hundred llustrations, and full Instructions for
Fret-cutting, Polishing, and Varnishing, price 4d., post free.,
Goodd Fret Saws, 15, 60, per gross @ hest ditto. 25, per oross.,

T OO S,

BUY from the MAKERS, the Oldest Established and the Best ouse
tn London. NStock kept for Carpenters, Wood Carvers, Turners,
Fretworkers, Amatewrs, and Mechanics,

WRITE FOR PRICES OF WHAT YOU WANT.

OBSERVE TIE
FOLLOWING

GENTLEMAN'S

CONTAINS ToOLS

AS FOLLOWS ;(—

Mallet,
Registered Chisel,
Gouge,
TOOL Azs,

Two Hammers,
Saw,

Three Files,
Two Turnscrews

CABINET,

TRICE

£2 2s8. each. Square,

: , ; Claw Wrench
Size, 21 in. high : A
5 . % Pliers,

7 o0 iR e, Two Gimlets,
made Df_PDlI?IT]E'd Two Bradawls,
Oak, with Two Pincers,
Drawers, and Glue Pot and
with Lock and I e above is a strong, well-made Cabinet of polishe:d Brush,

KE:{ and with Clak, and every tool is full size, serviceabie, and war- Plane
. ranted. Tlie contents comprise such tools as are .
two I_,-‘,'}L'Jps to wusually required for repairs, &c., in a household, and UDEFEEEEE,

. ) the investment of 1ts small cost will soon be saved by
fasten it to a wall. the work done with them,

Moseley & Son's Noted TOOIL CHESTS from 2s.
NOTE THE ADDRESS—

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

Nails & Screws.
Gd. to £10.

FRETWORK AND CARVING.

Highest Award —Gold Medal for Toonls .0 730
and Patterns.

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

T. N, writes:—“ 1 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.:—*“1 have taken Eight First and
One Second Prize with various patterns of
yours,"

Illustrated Catalogue of all Tools,

Wood, ete., and 500 Miniature De-
signs, free for Sie Stamps,

Harger Brothers,

———

S
e liae SETTLE, YORKS.  rdolahws™

ENGRAVERS' AND ETCHERS PLATES, Tools, AND MATERIALS

OF BEST MATERIAL AND WORKMANSHIP.

Corper PLATES from id. per square inch ; STEEL PLATES from r:d, per square mchi
GRAVERS, 35. doz. ; GRAVER HaNDLES, 35, 6d. doz. ; THREADED GRAVERS, Is. ““hg
Prain, FLAT, or Rounp Gravers, Set of 10, 25. ; ETCHING PoInTy, 15 ﬂnd_ﬂﬁ- each;
MEZZOTINT SCRAPERS, 75. doz.; THREE SQUARE SCRAPERS OR BURNISHERS, 10

Handle, 2s. and 3s. each, and all kinds of Tools and Materials. Lists Free.

JOHN SELLERS & SONS,
181, ARUNDEL STREET, SHEFFIELD.

London Agents: ¥. DONNISON & SOV, 20, Wormwood Street, City.

The Polytechnie Series. Consisting of Practical Illustrated Manuals specially prepared for Students of the Polytechnic Institute.

Forty Lessons {n Carpentry Workshop Practice.

(‘lath, 3s.

FEngineering. 1s. 6d.

NURSE’'S REGULATOR.

Patent Applied for, No. 5139.

For adjusting the Irons of all English Pattern Bench Planes. Can be
easily fitted to any Smooth, Jack, or Try Plane, without alteration of Irons
already in use. Price 28. each; post free, 28. 3d.

FPrice Lista free by post on application to Sole Malkers,
CHARLES NURSE and CO.,
MAKERS AND TOOL MERCHANTS,

182, Walworth Road, London, S.E.

(Established 1841))

PLANE

PRINTED AND PUBLISHED BY CASSELL

By CnarLes F. MiTCHELL.
Practical Plane and Solid Geometry, including Graphic Arithmetic,

Revised by GeorGe Camrion Pore. Cloth, 1s.

Vol. 1., ELEMENTARY STAGE. By Prof. HENRY J. SPOONER, C.E., F.G.5.

CASSELL & COMPANY, Livitep, Ludgate Hilly, London,

o d
such a vast collection of bond-/fde uiqnmﬂmniﬂ, ans
e fact that ™

) For Infants and Invalids.
mun £/ NOT FARINACEOUS. Rich in Flesh, Nerve, Brain,
» and Bone I'ormers. 9
}l sested by Infants. This is
' the only food in which the starch has been wholly Fi’ﬂﬂgﬁd ml:!u
soluble substances, which can at once be converted in the body :I'”Dx.‘.tcl o
blood. This remarkabie result is attained outside the body, by ::_mlu:l!_r‘-a_ :.:mn '
the process of manufacture, the natural conditions of healthy and perfect digestion.
I ' h{l.'!dlﬂl
T : t dietineui rsts, and has
Authorities, and tested chemically by the most distinguished hﬂﬁ_i}:t:-x. and | biic
Ln:::u classed by them A 1. It has gained many awards of the highest ment at Pu
Exhilitions.
No Food in the market can show
FOOD has saved Baby from Death.”
USED IN ALL CHILDREN'S HOSPITALS. 2
oy 4 n
Prosgectus, Pamphlet and Sample, post frce on application to the Inve
and Manwjaclturer,

T is a fact that farinaceous foods cannot be di;
MELLIN'S FOOD has been examined physiologically by the highest e
many of these allude in an emotional yet sincere manuer 1o th
G. MELLIN, Marlborough Works, Stafford St., Peckham,

& CoMPANY, LIMITED, LA BELLE SAUVAGE, LONDON, K.C.
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