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BROXUP'S PATENT INTERCHANGEABLE FORE AND REAER HANDLE-BARS FOR BICYCLES,

Fig 1.—Bird's-eye View or Plan, showing Fore and Rear Handle-bars in same Positions as in Figs. 2 and 3. Fig.2 —Left-hand Side Elevation, ttowing
Fore Handle-bars locked in Position for mounting and steering, with Rear Handles deprassed or hanging down so as to be of no hindran-: . ...
Rider when mounting his Machine. Fig. 3.—Fore Ead Elevation, showing Fore and Rear Handle.bars in same Positions as in Figs. 1 and 2, when
the Machine is required to be rearad against a Wall By depressing Fore Handle-bar (J) in the same way as Rear Handle-bar (G) is shown, it is

Mmanifest that Machine will occupy less space. Fig. 4 —Shows Fore Handle bars locked fast and hanging downwards, and the Rear Handle-bars

Upin a Horizontal Position in readiness for steering with, and leaving all clear and open in front of the Rider.
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BroXxUPS PATENT FORE AND REAR HANDLE-BARS. [Work—December 13, 1800,
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BROXUP'S PATENT INTERCHANGE-

ABLE FORE -AND REAR HANDLE-
DBARS.
BY T. W.

BEeroRE proceeding to describe the construe-
tion, object, and application of Broxup’s
atent Interchangeable Fore and Rear
Handle-bars to bicycles called “ordinaries,”
it will be necessary briefly to refer to the
“ordinary” as at Eresent constructed, and
to point out its inherent good qualities, as
also its most salient features.

The *‘ordinary,” “old ordinary,” or, as
some of its admirers delight to call it, the
“good old ordinary”—this last term seem-
ing to indicate a desire to soliloquise and
say, *“ With all thy faults and dangers, I love
thee still,” which, taking its good points into
account, 13 not so much to be wondered at—
18 acknowledged to be the most graceful in
appearance, and the simplest in construction
with the fewest parts liable to wear and
tear of any other bicycle extant. It possesses
also the important qualities of requiring little
power for its propulsion, and of elevating
its rider above the dust, etc., on the roads,
and enabling him to have a better view
of the surrounding scenery when touring
through the country.

On the other hand, and notwithstanding
the above enumerated advantages, it
certainly possesses some very objectionable
features as at present constructed, with
the handle-bars rigidly fixed in an immov-
able horizontal position, which is the
sole root and cause of the disastrous
effects to the rider’s limbs and to his
machine, pruceeding from what is termed
““coming a cropper,” or an involuntary per-
formance of an acrobatic feat, brought
about in the first instance by the fore wheel
of the machine coming in contact with some
small obstacle on the road, such as a stone,
brick, or stick, etc., and by the sudden con-
cussion that immediately follows the im-

act, which causes the rider to be jerked from

1s seat in a forward direction (and here is
where the danger begins) over the handle-
bars, which act as rigid barriers retarding
the motion of the lower part of the rider’s
body and legs, and thereby compelling him
to alight on his head.

Another objectionable feature is the ab-
sence of proper “foot-rests,” which cannot be
applied on account of the immovable handle-
bars ; therefore, when pedalling is not re-
quired, the rider is induced, as an alternative,
to throw his legs over the handle-bars, and
thus to exhibit himself in a very ungraceful
and dangerous attitude (should an accident
occur meanwhile): a contorted position that
would supply an artist with a model for an
aEt illustration to the well-kuown nursery
rhyme of “ Froggy would a-wooing go.”

. Another inconvenient feature that is found
in the immovable horizontal position of the
handle-bars, is that they ~prevent an

machine so constructed (“safeties ” includecﬁ
from passing through anly aperture, door-
way, or along any walled ete.,

whose transverse width is less than the ex-

treme length of the handle-bars. :
Having thus pointed out and lained

the good qualities of the “good ordi-

nary,” as at present constructed, as well as
its defects and the evil effects arising there-
frem, it is therefore now convenient, with
wi. ald of #he accompanying drawings, to
proceed with a description OE the construc-
tion, object, and applieation of Broxup’s
Patent Iﬁterchangmﬂlﬁ Fore and Rear
Handle-bars, and the advantages to be

\ -g;f.h

Thewo

Fig. 5.—Perspective View of Bicycle, showing Fore
Handle-bars depressed or down, and
the Rear Handle-bar up in Position for steer-
ing with,

obtained by dispensing with the immovable
handle-bars now in use.

Mr. Broxup’s invention and improvements
consist essentially in the employment of
steering handles G and H, one on each side
of the machine, and occupying positions to
the rear of the rider. These handle-bars
are attached to short horizontal side-shafts,
G¢'and G* Sur rather they form a continua-
tion of said side-shafts, but are bent at right
angles thereto), and are made to oscillate
from a vertical to a horizontal position, and
vice versd, in socket bearings H! and u®, the
sockets being cast to the head-piece at the
top end of guide-fork p.

‘o each side-shaft at its fore end is
attached the fore handle-bars 1 and J, which
are horizontally disposed when the rear
handle-bars are depressed, and viee versd, to
allow the rider to mount his machine; and
alter he is firmly seated thereon, by releas-
ing the catch lever K, which pins the two
fore handle-bars together, they immediately
drop down into vertical positions, one on
each side of the fore wheel, slightly in ad-
vance of the guide-fork p, to which they are
locked by the lever catch m,at the bottom end
of the vertical rod m, by the act of pressing
downwards on the button or knob s, at the
top end of vertical rod m!. The catch lever k
1s released again by the act of pulling up at
the button or knob s, simultaneously bring-
ing the rear handle-bars into a horizontal
position, one on each side of the fore wheel,
in readiness to be grasped by the rider as a
means of steering his machine, and by these
means giving him a clear open space in his
front, free from any obstruction should an
accident occur, and with nothing to prevent
him from dismounting over the wheel and
alighting on his feet, still retaining his

Fig. 6.—Perspective View of Bicycle, showing Fore
Handle-bars up and in Position, and Rear

Handls-bars depressed or hanging down.
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grasp on the handles, and maintaining both
himself and machine in upright pPositions,

The two fore handle-bars, when iy posi-
tion for steering with, are made to abut
against each other, or rather against stoppers
1' and 2!, forged on to the said handle-bars
thereby retaining them in a more rigid Posii
tion ; and in addition thereto there js a
spring lever X fixed to one of the fore
handle-bars, with a round hole formed at
one end of said lever, which, by the action
of lifting the fore handle-bars up into posi-
tion, causes them to butt acainst the stop-
pers and the round hole at one end of Jev
K, to slip on to a projecting pin or st
which is fixed to the other fore handl.-b
and thereby to join and secure the pair
fore handle-bars firmly together horigont:
and at the same time holding the .u;
handles down until released in the manner
previously described.

The side shafts ¢' and G? are free to movs
laterally along with the fore wheel undes
the back bome c, for steering purposes, and
they also serve the purpose of mud guards.

The brake lever o (see Fig. 2) is fixed to
one of the rear handle-bars and connected
by the wire rod R to the brake p, this
arrangement adapting itself without inter-
fering with the brake when raising or lower-
ing the rear handles.

In dismounting from the machine whilst
steering with the rear handle-bars, the
easiest and safest method is to apply the
brake P so that the rider may be carried
over the fore wheel A, instead of dismount-
ing at the side of ditto, as is usnally prac-

::Jised with the immovable fore handle-
ars.
Amongst a number of advantages to be

gained by steering with the rear handle-bars
1s the application of proper foot-rests, ete.,
to the “ordinary,” for use when pedalling is
not required, equal in every respect to those
attached to safety machines ; also the
“rake” in the “guide-fork” p and saddle
E 1s dispensed with, thereby improving
the steering qualities of the machine,
and enabling the rider to sit in the best
possible position so as to avoid the effects
of vibration, also to “back-pedal” with
greater force, and by firmly pulling upwards
at the said handle-bars, at the same time

ressing down with his feet on the s F,
Ee can so pin himself to his seat that it 18
almost impossible for any obstacle coming
in contact with the fore wheel to unseat the
rider or overturn his machine. Another
advantage is that the arms and hands of
the rider are in the most easy and natural
position whilst grasping the handles of the
rear handle-bars, as the extreme ends of
these bars are only about 2} in. back from the
centre of the fork p, which places the riders
hands at the most convenient distance In
advance of his shoulders for ease whilst
steering, and does away with tendency to
become round-shouldered. :

The chief aim and object of the inventor
in designing and perfecting the improve-
ments herein described and shown in the
drawings has been to dispense entirely with
the objectionable features inherent to the
“old ordinary,” and at the same time b::l:
retainall its acknowledged good qualitiesan
to add thereto a number of othe: J@?ﬂﬂll&?
all of which have been fully described ; an
his endeavour has been to accomplish H:B
task without in any way detracting from the
symmetry of the machine, but to increase
it rather than otherwise, and by these
means to transform the “old M;Isl;}rf
(dangerous) into a real lond jide :‘]';Y
ordinary,” and to make it the safest, the
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most reliable, and the most rational bicycle
in existence up to the present time.

How nearly the inventor has succeeded
in accomplishing his aim and object must
now be left to the impartial and unpre-
judiced judgment of all readers of Work
who are at all interested in matters relatin
to bicycles, and more especially to those o
them whoare practical users of the “ wheel.”

After perusing the description, ete., herein
contained of the fore and rear l'mndlu-bars,
if any of the readers of Work are im-

ressed with the idea that there is some

ifficulty in the manipulation of the said
handle-l{ara, the writer may now tell them
that the inventor has two sons, fifteen and
‘twelve years of age respectively, both of
whom he has supplied with “ordinaries,”
fitted with the interchangeable handle-bars,
and to witness with what ease, and with no
apparent effort, they perform the operation
(when out with their machines), as I have
often done, would instantly dispel any doubts
they might entertain on that score. The elder
of tfm brothers has often dropped off the side
walk on to the road channef——-n. distance of
seven inches—seated on his machine, and
steering with the rear handle-bars. An-
other imstance I will relate, to prove
that there is no difficulty of the kind
named, is that the writer saw Mr. W. G.
Hurst (well known in the bicycle world
under the pseudonym of “King of the
Wheel ") mount for the first time the
machine belonging to Mr. Broxup’s eldest
son, which he never scen before,
nor any machine like it. He mounted with
the fore bandles in position, and did not go
more than twenty yards on the road hefore
he changed the handles and came back
steering with the rear handles, and dis-
mounted with them with the greatest ease
imaginable.

Prices of machines fitted with Broxup's

tent fore and rear interchangeable humllu-

rs, and the cost of fitting existing machines
with them, may be ascertained on application
to Mr. Broxup, 7, Plumbe Street, Burnley.

‘“—l—l‘—-—-—

THE TRIUNIAL OPTICAL LANTERN:
HOW TO MAKE 1IT.
" BY CHARLES A.
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PARKER.

PREPARATION OF THE SLIDE-8TAGES — NATURE
OF THE WORK — P'RICES o TUBING, AND
WHEKRE OBTAINABLE — MARKING NSTAGE-PLATE
— CUTTING CIRCULAKR APERTURE AND BRAZING
TUBE TO PLATE—CONDENSERS—SPRING-PLATE
OF SLIDE-STAGE—MAKING AND FrrrinGg QUTER
PLATE OF SLIDE-STAGE WITH Draw Tunes—
PHREPARATION oOF SUPPORTING PILLARS OF
SLIDE-STAGE — FITTING STAGE TOGETHER —
Firring  SurpokTiNG PILLARS TO SPRING-
PLATE—MAKING SpPIRAL SPRINGS—HINGEING
STAGE-PLATES TOGETHER.

HaviNG in the {bmviuus papers completed
the description of the carcase of the lantern,
it behoves us to turn our attention to the
pradpa_ruj:,mn of the movable stage-plates
and fittings for the front of the instrument.
Before commencing the constructive details,
It may not be out of place to briefly explain
the necessity for some movable arrange-
ment of the slide-stages. Supposing, for
Instance, that the lens system and slide-

es were to be a fixture to the front of

each lantern, it would be found that the

'
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disc projected from the upper lantern would

Dot coincide or register with that of the

lower one when the two were thrown upon
e screen. "It therefore becomes requisite

?o secure their coincidence by either tilting

#. i
el

the top lantern downwards, or by attachin
the condenser, slide-holder, t&luﬁupa frnntg,
and objective of each system to a brass
plate or stage, which is hinged at one end
to the lantern body, and provided with a
spring at the other end to press it outwards,
and two milled nuts to screw it ‘back. By
means of this arrangement it will be found
an easy matter to secure the acourate adjust-
ment of two, or even three, discs on the
screen at the same time. The condensers
are fitted into a short tube’or collar, which
projects from the back of each stage-plate
into the interior of the Iuntarn—-n;ﬁa ront
of the plate being occupied by the slide-
holder and the tubular front to which the
objective is attached ; the latter being
formed of two tubes ‘sliding one within
the other, in order to enable the operator to
lengthen the front when it becomes neces-
sary to use long focus lenses.

‘he stafe-pln.te and fronts should be made
entirely of brass, with the exception of the
wooden frame for the rolling curtain. The
sheet brass required for this purpose will
vary in cost from about 8d. to 10d. per
pound, according to thickness; and the
Ezlca charged for ordinary brass tubing will

about 10d. per pound, or 2s. 6d. per
pound for drawn tubing. Brass tubing and
sheet brass of every tﬁickna&a can be ob-
tained from cither of the following London
metal warehouses, cut to any size required,
and charged for by weight : Messrs. Smith
and Sons, 29—33, St. John's Square, Clerken-
well, and Messrs. Stanton, 21, Shoe Lane,
Fleet Street, E.C.

For each of the stage-plates a piece
of brass plate, measuring 74 in. by 6 in.,,
and # in. thick, will be required. As this
will in all probability be uneven when first
obtained from the metal warehouse, it will
require to ke flattened previous to bein
worked upon, and as this is a job whic
requires a considerable amount of care and
gkill, 1t will be found advisable to get it
performed by a professional brass-worker ;
otherwise, a novice may make matters worse
by filling the plate with a lot of hammer
marks, which will cause a considerable
amount of trouble before they can be re-
moved. Having got a perfectly flut plate of
sufficient sizey the first proceeding will be to
mark out a rectangle of the above size by
the aid of a square and a sharp steel point,
after which the plate should be put in a vice
having leaden clams for the edges, to be
carefully trued up by means of a second-cut
flat file, not forgetting to occasionally test
them with a straightedge. When this has
been done, one aitfa of the plate must be
rough - polished by means of a lump of
pumice-stone or blue-stone and plenty of
water, care being taken to always rub the
stone in one uniform direction until all the
scratches or imperfections have been entirely
removed, and the plate has been brought up
to a smooth and even surface. It will only
be requisite to polish one side of the plate,
as the other side from which the tube pro-
jects goes inside the lantern, and 1s conse-
quentfy not seen. After the blue-stone, the
metal may be further improved by using a
piece of water of Ayr stone in the same
way, by which time the plate will have been
brought up to a sufficient degree of finish
for all present purposes.

Now drill a couple of #in. holes at each
of the top corners of the plate, as shown in
Fig. 21, and then make a centre-punch mark
in the middle, and strike out a 4} in. circle
by means of a pair of compasses, after
which the brass should be mounted on the
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accommodate a plate of theses dimensions,
with the head-centre pushed forwards until it
touches the centre punch-mark in the plate,
when the latter may be clamped securely in
position, and the central portion afterwards
cut through, where marked. It will be
nce to be particular to cut this cir-
cular aperture straight through the metal, in
order to ensure the inner edge of the open-
ing bain&‘quite square with the face of the
Tlu.ta. hen the aperture has been cut, o

% in. ring of moderately stont brass tubing,
4% in, in diameter, will require to be fitte
into the opening in tho plate, in order to
form a cell or collar to receive thecondensern.

Each edge of this ring should first be care-

fully trued up in a Elt.hu, after which it is

accurately fitted into the opening in the
plate, with the edge of the ring flush with

the outer or polished side of the plate. OF

course in actual practice it will be found
advisable to get this ring before the aper-
ture is cut in the g]abellns it will then be an.
easy matter to fit the two together ae-

curately ; after which they must be brazed .
together in the manner about to bLe de-
scribed.

Having first ascertained that the two
surfaces to be joined are perfectly clean—
that is to say, the edge of the tube and the-
circular aperture in the plate—carefully fit
them together, and then paint the joint
with a feather which has been dipped in o
paste composed of borax ground up with
water upon a piece of glass or slate until it
is as thick as cream, after which a sufficien?.

nantity of spelter should be dusted alony
the join. Now blow up a good fire, and
then gradually apply the heat to the under-
neath of the plate and inside of the tube,
continuing to gently pufl until the borax
runs, when the work should be tilted in
various directions, in order that the solder,
which melts about the time that the metal
attains a dull red heat, may run in the re.
quired direction, using a wire, if necessary,
for the purpose of euiding the solder round
the joint until the latter is complete, adding
a little more borax if the solder exhibits any
disinclination to run.

As soon as the join appears to be well
covered with the solder, the work should
be removed from the fire and allowed to.
become gradually cool, care being taken not
to shift the seams in so doing, otherwise the
joint would be spoiled. It will be nececssary-
to remove the superfluous borax whilst hot, -
as it becomes intensely hard when cold.
For brazing large work, a small forge will
of course furnish the most suitable source of
heat, but for the work in hand a blowpipe
workedl by a foot-blower will be found quite
sufficient. If a fire is employed, coke will
be the most suitable fuel to employ, and
this should be blown up until quite clear
and entirely free from smoke, as the latter
would tarnish the work and eflectually pre-
vent the spelter from adhering. It will be
necessary to be particular and use soft
spelter, and apply the heat gradually, other-
wise the work might happen to melt at tho
same moment as the aa||mltnr. An inex-
perienced hand will do well to employ either
common silver solder or an alloy composed
of thirteen parts of copper and eleven parts
of fine silver, using borax as a flux. As this
solder melts at & much lower temperature
than spelter, there will be less likelihood of
the work being spoiled. Expericnee alone
will teach the exact quantity of spclter re-
quired to make a strong joint ; but 1t may be
stated that the best and strongest joints
usually have but little solder, and as this
simply represents a needless waste of metal,

~ The Work Magazine Reprint Project (-) 2013 Toolsforworkingrwood._com
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itis afanlt whichshould beguarded against,as
it affords no additional strength to the joint.
As the size of the brass rin{Tr just fitted to
the plate has to be governed b
the cell in which the condensers are mounted,
it will be necessary to procure these previous
to cutting the apertures in the stage-plate.
In a future paper hints will be given regard-
ing the selection of suitable condensers ; in
the meantime, it

y the size of |

circle by means of a pair of compasses,
afterwards mounting the plate on the face-
plate of a lathe for an opening of the above
size to be cut to the form of the outline.
When this has been done, a 1} 1in. ring of
brass tubing 3% in. in diameter should be
carefully trued up at each end in a lathe,
and then fitted and brazed into the circular
aperture in the plate just prepared, after

' should be filed up until quite s |

true with the face. Whgu thhqiﬁb?;g
- done, strike out a 4 in. cirele in the usual
- manner, and afterwards mount the plate on

a lathe for an opening of this size to be cut

in the metal. A 5 in. length of tolerablystout

~drawn tubing 4 in. in diameter will now he
- required, likewise another piece of just suffi-
. cient size 1s slid over the first in telescopie

fashion ; the lat-

may be stated that e M T ter, which fo
1;11&}::' should be |:1{|ﬁ'|lhllilllIlli1lr||||;“]|'1:'”rlll[“ : = J! H“”m”"Hm“”'”m”rmll\ the dra.w-tubemﬁ
procured from  |jj i "‘f'.i;!ji_lfi;lfh'_’f’“. " = !flill'.'l'i l . - the stage front,
some firm of re- L " A will not be re-
pute, and on no | . i'iu Il quired at present,
account  should Jfil it and may there-
second-hand con-  |iif(il it fore be placed
densers be pur- l Hf. E‘I'!!‘ aside, but the
chased, unless the |/ ||/ .ii,i,-‘illl .Ii ;! _ other tube should
reacder 1s an ex-  [ijli) ",’-pm-‘i’i‘ be trued up at
pert judge of their |11 A L fﬂ.ﬂlh end 1 a
qualities.  Con- || I athe, and then
:.IE:I:LH L:};u:f:}f . 'I N T Ei?;iilar “E}?ert:ll:*g
when procured | i ':;5';; ot ? Tio 2 ‘ f{FE T :|f'|.'||1 | ”[ I '}1‘II|-’IiII|-||1, @ in the brass plate
from a reliable [k | B8 H |',i"'f*|'i5.-i "E|'ii:."'i"!"!5mu’-|=..]|!‘!‘.‘.l‘lirff?if"fﬁ-'!'u. just prepared,
firm, as a capital [V ' i [’f!ﬂﬂf]?j il l-'fl}ii'[h i!ﬂ""" with the edge of
pair of 4 in. con- T3 r.] T ® 0 !'II.|55'H!'1!|Ii!'-' il the tube brought
NSers nted | AHHA B ‘ :
s i s . o ing. 1n the. gl
now supplied by == ' ftht Hllti'il llf i8 ﬂfuﬂll
Messrs., David |l il gt with the surface
Noakes & Sons, ||l A on the other side,
of Billingsgate it | { ;'flijl, h i, after which the
Street, Greenwich, |;|,'i|:;i='|$, | ® two are brazed fo-
for 10s. 6Gd., and a I rlt i l Hi lm “H‘ g i|!||:-”1“‘!!]|. gether in theusual
still cheaper pair ' @l ” UL '”EHF!I.-:JL’”"”'~ o J nlanl}er. &
by Messrs, Theo- Before proceed-
bald & Co.,of Bath ing further, it wil
Place, Kensington, be necessary to
who charge 8s. Gd. prepare theilflig
for a serviceable supporting p
Pﬂir mounted in of the Eli(fﬁjﬂmﬂ?x
rass  cells, with one {}fIWhl‘Uh 18
ventilation aper- E}iﬂwﬂ m F’E-Ebﬂﬂ*
tures. These may
Having so far formed b Eﬂﬁ-_m?
completed the an 8} in, lengtho
stage-plate, the brass rod of about
next proceeding 3 ip, diameter
will be to make into four f.‘“‘_* |
the Inner spring- lengths, and el S
plate of the slide- wards drillingand
stage, which is tnpp}ngﬁﬂﬁll gt
shown in plan and ]ungltlldlﬂﬂ"x..' Lo
section in Fig. 23. either end JUS*-

For this we shall
require a piece of

sufficient to take
the stem OF &

', 1n, sheet brass,
measuring 5 in. by | brass screwy 8
G} 1., which must if ﬁh'.'-‘w“ In heged
be made perfectly LTS using 8
flat, and then it il T screw to oné
brought up to an [}, /[l s *Nm @ if prefe

even state of semi- || fi; "l s, ™ [I Y Should an;
polish in asimilar  ||@ ", M, *- @ | be
manner to that - yo Tig. 27 enced n Ot
]ll‘ﬂh’iﬂuSly de- E' . | _ w ew 0
scribed  for the Fig: 21.—Plan and Section of Stage-plate of Top Lantern. Fig. 22 —Plan and Section of Stage-plates hinged gjze it Wi
which the four Fig. 25. —Section of Stage joined together by Erass Pillar. Fig. 26.—Section of Tubular Pillar. Fig.2%. o = . 4

viiich the fom —DMilled Screw and Nut. Fig. 28.—Bolt and Milled Nut. - p X SR o

corners should be ' o, MOPEIS
Fnreiu_lly m u,r:kcgi out 1n curves, each having | which the spring-plate may be placed aside | 132, Kirkgate, Leeds,

a radius_of 3 in. from the corner of the | for a short time for the outer plate of the | them at 6d. per dozen, pos

plate.  When this has been done, the plate | slide-stage to be- prepared. This plate, | ordering, it should be stated

must be screwed in a vice between leaden | which should be } in. thick, 1s shown in chaﬁaﬁead ‘screws No. B &

clams  for the edges to be filed up quite plan and section in Fig. 24. It measures | A ard 8010

square and true, after which the curves
are roughly shaped to the form of the
outline by means of a cold chisel, and then
smoothed to the exact form by the aid
of a half-round file. At this stage of the
proceedings make a centre-punch mark in
the centre ol the plate, and strike out a 3%in.
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61in. square, and is constructed in much the
same manner as the last, with the exception
of the corners, which will not require to be
shaped. Previous to working on the plate
it will be necessary to flatten it, and then

roughly

skilful _‘:{ d
form t'hﬂﬂﬂ B |
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lish both sides in the manner | hard

previously described, after which the edges |

i

T4 [
& ':-.‘-..'

rhingwood.co

e
a W e T = A




How 70 Maxr 4 T-SoUARE.

625

Lo

L T T A et Y ek by

A e LR TR

N

y b1
T ]
=

-

ing
ése screws. Previous to putting the spring-
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yroubla of drilling and tapping tho ends of
each pillar will be avoided.  Herows aiitable
for tho Purllmm may bo obtnined from M,
Platt, DBirk eck Works, 11‘11“(11[‘!(‘]{ Road,
Ridloy Road, |U"J-"E=“'1|1"l!.1 1. Ovdor No, G0
in list, price 4d. oach. Ihoso milled serews
will only La required for tho outside of the
stage-plate, as tho ;11-(.1”1“.1.‘,’, loese-hond
corows are quite suflicient for the back

of the stage-plate.
When these pillars are ready, a hole must

be marked and drilled at each corner of the
outer plate of the slide-stage in the posiiion
ndicated in Fig. 24, after which this plate
chould be laid flat on the stage-plate (Iig.
91) for duplicate holes to be marked and
drilled in the latter. Thus prepared, the
stages may be screwed together with one of
the pillars just made ]:Inue_d at each corner.
When fixing these pillars, it will, of course,
be necessary to frequently test the stages
accurately by means of a square, in order to
ensure their being put together properly, as

\ i ; rig, 6.—Section
N /,5; of Stock.
] I -
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may now bo roplaced upon the serew stems,
m.u'l serowed up until the spring-plate ocen-
piesjust halfthespace hetween tho stages, the
unused I|Hn*t,:.nn nl] thostem projecting beyond
tho mi Iml. nut, being removed by heing
grooved with n file and then l;rnﬁcn off.
Malco these springs, and wind the wire round
a piece of rod of the size required to produce
a spring of suilicient diameter to readily
pass over the stems of the serews; and as the
spring 18 ntended to act by compression,
two or three wires may be wound on it at
the same time, 80 as to form two or three
distinet springs,  Steel or iron wire will
answer very well if it is hardened and
tempered first, but hard brass wire is prefer-
able, as it is not liable to rust nmr spoil
if exposed to damp. Each spring should be
allowed to double its length—that is to say,
a 1 in. closed spring will extend to 1 in.
when released. The stage-plates should now

be provided with hinges, as shown in (Figs.
21 and 22. For the stage-plate of the top

HOW TO MAKE A T-SQUARE.
BY G. LE BRUN, /

o

A T or drawing-square is an appliance that
i4 in continual requisition by all classes of
the genus mechanic, whether professional or
amateur, and as it 18 of the utmost import-
ance that it should be correctly made and
of good material—two features that are
often lacking in those purchased at shops—
I have thought that a few hints as to its
construction would be of service to those
readers of Work who do not as yet possess
one, or who do not care to pay the hLigh
price that is often demanded for a really
good square,

As to the material to be used, any non-
warping wood is suitable, and in using the
expression * non-warping,” I am aware that
I am not strictly correct in my term, as all
woods are liable to warp under certain con-
ditions, but there are several that will warp
in spite of all precautions, and these are to

e

Shifting Stock

Fig. 7.—Mode of using

Fig. 5.—Brass S:rew for;
Shifting Stock.

1t 1s of first importance to have them quite

-true and perfectly rigid.

The stages being fitted together, it is
now time to return to the spring-plate, and

.. it this between them. For this purpose we

want four brass bolts and milled screws, No.

" 68 in Mr. Platt’s list, price 4d. each (Fig. 28).

The small bottom plate of each of these
must now be removed, and a slight shoulder
_-ﬁled at this end of each screw stem, in
order that they may be readily fitted and
niveted into holes drilled for their reception

8% the four corners of the spring-plate, as

shown in Fig. 23, care being taken to see

that they are planted quite firm and at right
iﬂflﬂs to the plate. Thus prepared, four
oles about % in. in diameter ahuuid be
led in the outer plate of the slide-stage
suitable position to receive the stems o

Bleﬂ-tﬂ In position between the stages, it will

necessary to slip a short spiral coil of
: D to each screw stem,
aiter which the plate may be inserted 1n
_ with the stems
projecting through the holes
stage-plate. The milled nuts |

ringy brass wire on

between the
bf the screws stags,
. in the front

Fig. 4. —Shifting Stock with Dovetailed Blade.

fla
21d. per pair, and for the other two stage-

pfates which have to be joined together we
shall want a pair of double blank hinges, No.
3 in the above list, price 8d. perpair. A }1n.
hole should be drilled thruu%]_ each of the
central leaves of the double hinges, but the
other pair will require no further treatment,
and may be soft soldered to the stage-plates
without delay. The outer or plain leaves of
each hinge, also the under corners of the
stage-plates, must first be acmEEd until quite
clean, and afterwards tinned by moistening

fluid and sprinkling a few scraps of soft
solder on thlz. metal, which is then held over

the flame from a Bunsen burner or spirit-

lamp until the solder has melted and
covered the allotted space, when the fluid
may be washed away by means of an old
tooth-brush and some water. Some fresh
fluid is now applied to the tinned surfaces,
| which are then held in close contact over the
fiame until the union is complete, when they
are again rinsed in water, and the join after-

wards trimmed up by means qf a file,

| |
| i/
.'llljr;;,,‘ Fir. 2. — Secticn cof
| ’ .r Stock and Elade.
! LJ_
=1 [
11

Fig. 1.—Stock with Blade screwed omn.

lantern we shall require a pair of blank back
hinges, Nou. 18 in Mr. Platt’s list, price

them with a little chloride of zinc soldering

be avoided. In this category I would place
birch, beech, elm, ash, and woods of a
similar texture, and, avoiding them, choose
a wood of a clean straight grain, preferably
mahogany, cedar, or American walnut;
personally, I prefer teak, but, unless you are
in a shipbuilding district, it is sometimes
difficult to procure. Whatever wood you
may fix on, choose a piece free from knots or
fancy markings, for, however beautiful in
themselves, they will only prove a source of
trouble after your square is made, and keep
you continually stripping and correcting it.
T will deal first with the simplest form of
‘square—that shown in Fig.1. It consists of
a stock and blade only, and presents not the
slightest difficulty to the merest tyro. The
size of the square required will, of course, to
a certain extent, govern the thickness of the
stock and blade, and I will suppose that the
one in hand is to have a 28 in. blade, a very
useful size, and not too large. The sto
for this square, then, will be 101in. long, and
21 in. wide, the thickness bein in. The
inner edge is rebated next the blade, as
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in Fig. 2. The blade is 28in. IunE, 2% in,
wide, and slightly under } in. thick; it 1s
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rounded on the edges, in the way shown 1n
Fig. 3, and 1s simply fixed on the stock by
;neans of four £ in. line screws (Fig. 1).

Fig. 4 shows a more useful form of square,
1n which the stock is in two pieces, thus en-
abling it to be used for drawing angle lines,
1s one piece is loose, and adjustable by
means of a turnscrew. The sizes of the
. wood used are similar to that of the
previously described square, and, in finish-
ing, the ends are cut to an 0.G. shape, to
improve the appearance. The blade is sunk
flush, by means of dt}vet&ilinﬁ, in the inner
side of the fixed piece of the stock. The
movable piece of the stock 1s 1 1in. narrower
than the fixed piece, and is held in position
by means of a brass screw (Fig. 5), the
diamond-shaped head of which is let in flush
with the stock on the fixed side. This is
shown in section, full size, at Fig. 6.

In using this square for drawing angles,
the movable stock is shifted to the required
position and the screw tightened (Fig. 7) ; it
<an then be used with the same facility as a
set square, and will be found to be an
appliance of much service in drawing
bevelled work.

Of course, it is understood by all who
know the use of a square, that, to be of any
service, 1t must be perfectly just—near
enough will not do; the greatest care,
therefore, must be used when finally fixing
*he blade to the stock. There are many
ways of assuring the truth of the blade ; but
one of the simplest is to take a drawing-
board {a smooth table top would do), with a
perfectly straight edge, and, applying the
square to 1it, draw a line down tl{; %lade
with a very fine-pointed pencil ; then, turn-
ing the square over and keeping the stock
exactly parallel with the edge of the board
(when turned you cannot apply it to the
-2dge, as the blade interposes), see if the
blade and the line coincide : if they do, your
square 1s just; if not, you must keep on
correcting and trying till they do, and then
firmly fix the blade to the stock.

There is an adjustable T-square made by
a firm in Holyoke, Mass., and patented in
‘the United States. I am not sure if it has
been introduced into this country ; at any
rate I have never seen one here, but it
deserves notice on account of the ingenious
arrangement for adjusting the blade. The
stock 1s made in two pieces, to one of which
the blade is attached, the other, and inner
piece, being adjustable by means of a set
screw and lock nut. A drawing of this
square 1s given in Fig. 8, a study of which
will show 1ts construction and advantages,
and perhaps lead some budding genius to
still further improve upon the idea.
Certainly the maker seems to have over-
* come the difficulty of adjusting the square
after the blade is finally fixed—a job which
those who have tried it know to be very
troublesome.

When the square is finished, of whatever
form it is made, you can either French-
polish it or oil it. Polish, after constant

gets scratched and looks bad. Oiling

fills the pores of the wood to the exclusion
of damp, and tends to prevent any tendency
to warp, therefore I would say—oil your
square. Raw linseed oil is the kind to use ;
1t must be well rubbed in with a soft rag,
and allowed to dry thoroughly before
fr‘eEh applidation. i

_ By contihuing this treatment ill, in
time, bring up a fine and hgﬁntghr?p:ﬁ:h,dl'and
have lhfitufuhnnuf being the possessor
of a tool that defies the changes of weather,
and that can alw depended on to act
en the square. = " FEEF il . L
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DESIGNING FOR WORK: HOW TO0 GO

ABOUT IT.
BY J. WHITFIELD HARLAND.

1 HAVE previously referred to the fact that
a certain amount of beauty results from
strength of construction, and that strength
1s capable of being combined with beauty in
design. Weakness and poverty of design so
mar the effect, that beauty in other respects
18 lost sight of, even if it exists, in the aggre-
gate finished result. It will be as well there-
fore to point out how to avoid this weakness,
which 1s of two distinct kinds. Firstly,
in construction, if evidences are visible that
the design has been carried out in material
too slender for commensurate strength for
its Eurpusa, and that consequently 1t looks
weak and fragile, the impression on the
mind is of discomfort, unrest, and dissatis-
faction ; whilst, secondly, if the design itself,
however graceful it may be, is carried out in
execution in stuff of superfluous strength, the
mind perceives it at once, and the result is
a feeling that clumsiness, heaviness, and
awkwardness are destroying all grace and
beauty. The “happy medium ” is found in
well-considered work, carried out in its con-
struction so as to combine lightness and
gracefulness without exhibiting weakness or
the.semblance of it, and without showing
that too much material is employed to gain
strength, or that unnecessary strength for
the purpose in view has been attempted.

The mind, when guided by good taste,
and supplemented by an instinctive percep-
tion of right and wrong construction (the
result of experience and knowledge), ceases
to take pleasure in any design of a piece of
work which may exhibit such incongruities.
As an instance, suppose a dining-table with
fine mouldings, beautifully finished, of clean
and sharply cut section, with the rails well-
Frﬂportinned tosupport the top, carried at the

our corners by billiard-table legs—no matter

how shapely or well carved, or moulded and
panelled they might be—no one could ad-
mire 1t, further than to like separate parts,
taken singly, apart from the whole.

Tmagine the tall and elegant giraffe liftin
its graceful neck high in the air, its higg
shoulders and sloping horse-like body
mounted on the legs of an elephant ! Nature
knew better than to create a “giraffe-
phant,” to coin a name for our imaginary
monstrosity. The converse, an elephant’s
body on a giraffe’s legs, could not stand.
These abs instances are merely inserted
here to enforce my contention that har-
mony of construction, and the true relation
and combination of strength and beauty,
must be fully borne in mind in all design-
ing. They cannot be borne in mind unless
previous training and thought has first put
them there. Ideas that are of any use or
beauty do not come of themselves—they are
the offspring of cultivation and thought, and
spring from the seeds we sow in the mind,
{’qst as plants grow from seeds scattered by

irds, and are fertilised by the rain and the
sunshine and the pollen of other flowers.
As well mifht one expect araw youth, fresh
from the plough, to successfully undertake
command of an army, as to imagine even
the embryo artist being able, however much
genius he may be endowed with, to design
a.njrtf!:l.l‘l]:lagl that involves construction without
previously graduating by some study of the
subject. It is with this thought on m
mind that these papers have been dela
till those on “Constructive Strength”
have been read in between, as it were, in
the sequence in which th
in Work; and I trust

have a
any WoORK

‘* .1 e

| reader, who may have been Interested at a]]

in my former papers on “ Desion
fully re-read them once mﬁlgﬁﬁﬁmﬁﬁ‘
together with those above named, WE ’

I have often thuugh.t that a most yse
_ t
be written on the subject I:I[

eformities, anomal;
structural weakness, congestion, indigestion,

1s, aberration of mind

colour blindness, lamen E&.ﬁz?'iei?ﬁ

author could only be fum to deal with the

fl?ul?:v?t whudwuxalllli%_ aghd could express the
oses and e t ]

a sort of M.D. in il -
esign i1s far too much, nowada
matter of fashion, who cannot rule he}‘r:"f.-h!I
es the univeru:

instead of nature, who rul
man, or perhaps woman, or both excepted :
hence the stupid pseudo-admiration for
Japanese or Japanesque design, and the
l%retended @stheticism in house decoration.
hus the lines upon which Japanese designs
are based, as might be expected, partake of
the character of the scarecrow, a series of
angles, with but little relation to one another,
being the basis of their “composition”
hlkla t;hﬂ u.:jl Slarah B;mha t in her
photc : egs and wings,” givi
the 1§; to the mind that 1;111&31'2I ::t;g
gradual process of growth, as in nature, but
a sudden.smtuﬁu like the flash of a detective
camera, 1n their origin. Where is dignity,
grace, or any other of the noble sentiments
to be found? Weak and puerile, semi-bar-
baric designs, whether original or founded
upon this style, as it is called, are ephemeral
and—fashionable, that is In nature,
one can delight in the curves that nature
exhibits, and even the angles when they oceur
naturally, as they always do wherever etll:lﬁ
are met with. Traces that tell the wond
glory and story of their origin and growth
are always evident. In Japanese art (1) one
sees, for instance, the head and hands and
the clothes of the woman doing duty for the
figure. In nature, and in art, if 1t 1s true
art—that is, true to nature—one sees the
woman in the effulgence of her hmut{’;lm
more than that, one sees or feels the beauty
of the child-state of the woman. Trans-
tions are marked and origin traced, former
states of being and “ have-beens ” are forced -
home to one, and the mind is filled, as %
were. Japanese art is, if an art at all, an
art that touches no deeper than the eye
Nature controls, and natural art awakens,
the heart and mind, through the eye.
Further, design fails in its purpose, uniess
it awakens sympathy. If it does not ““feteh’™
you, and induce the mind to ele
thought and reflection, what function does

it fulfil ? e
Take the highest possible instance—the

interior of a church. ~ What ought to be the
aim of its designer? Jfﬁﬂnﬁa fans, storks,
butterflies, and trees? No! and why? Be
cause they mean nothing! No! his aim
should be to awaken and soften the heart
and conscience, and render the mind of him
who enters amenable to religious fi s

awe, reverence, and love. g'l'l-ll'i"q1F

Mere
as in St. Paul’s, and St. Peter’s at

does not completely subdue one's

like Notre Dame at Paris, or Vv estminse
Abbey, where grandeur has only arsen Ot
of fulness and size, not as the tr
bute, but as a si . -
There is no “ poin

H-'Ileh]l '-.. D . othic \



. these feelings
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marking the point of the final spring of
the arch, as it rises upwards to meet its
fellow, till they become one at its highest
point ; typical of our life on earth and
our hereafter.

Descending, our homes come next to our
churches. The designer of a home should
aim at awakening the refined and aflec-
tionate sentiments of family relations, the
restful and peaceful feeling that here, at
least, outer cares and troubles cease ; timt.,
herein, repose from the labour of the day, and
the comfort that labour ought to bring, are
known, felt, and emphasised. Will Japanese
insects and fans and “folderols’ inspire
! Not much! Well, it may
be asked, what will? I answer that any
object of art and pure tendencies that re-
calls to the husband or the wife, or both, the
days of their own childhood, the stories they
read, the songs they heard their mother sin
before manhood or womanhooud was reached,
the times they lived in then, and the poems
and pictures they then loved. These are
the associations conducive to the arousing
of a home feeling that designers of homes
should think out and act upon. If this
programme 1s pronounced fanciful or far-
fet&;ed, let anyone who may be sceptical
o abroad, not for a few weeks, but for a
year or two, until in some moment, quite
unforeseen, called up by such simple things
as the moonrise or the evening calm, the sun-
rise or sunset over the sea, in the tropies or
any other of nature’s reminders, you know
the full meaning of “home-sickness.” This
1s only one of the many lessons that foreign
travel impresses on the mind—which never,
however, so far as my own personal cx-
perience, gave the least significance to
Japanese, Chinese, or @®sthetic design. My
remarks do not aﬂjply to other so-called bar-
barie styles—such as Indian, Ilzyptian, and
ancient South American architectural de-
sign—which possess somethinge of suggestive-
ness of the association of ideas formed when
the heart was young, a quality I entirely
miss 1n pretentious Japanese or Japanesque
(lesign and ornament.

The lesson I wish to bring home to Work
readers 1s, in short, this : that design which
has no thought in 1t is like an empty barrel,
musty and useless, no matter whether silly
fashion stamps a trade mark on it or not,
for fashion assuredly is unfit to be the judge.

serlously, designing, for no matter what,
ought to be undertaken and approached
with something of the spirit that should
inspire those who teach the young, that
should fill the mind of the author of fiction
and the writer of history ; a real and true
conscientiousness, even in the most trivial
details. Such designing, even if not dis-
tinguished by much originality of concep-
tion, if not remarkable for new combina-
tions of form and colour, possesses at any
rate the sterling impress of truth, and
speaks to the heart in all its efforts, doing
good instead of evil to countless thousands,
posthumous perhaps ; whilst design for the
mere purpose of mercenary ends i&a no in-
trinsic value, and carries with it none of
that power—the highest given to mortals
who pass over to the majority—of handing
down to “this side the grave” the records
of one’s life-labour on earth.

[Japanese or Japanesque design and orna-
ment seems to have much the same effect
on our friend and contributor, Mr. Hur]u.nch
as the proverbial red rag on an easily excite
bull. What a terrible sinner Mr. Gleeson-
White must be in Mr. Harland’s eyes, and
how sad the fact that Work will continue to

sin in upholding Japanese ornament!—EDp.] |
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MATCHBOARDING.
HINTS ON ITS APPLICATION
AND CEILINGS. o - e
BY ALEXANDER MARTIN.

v
ARIOUS reasons may cause it to be desir-
able to cover the w&a .

gainsida our h
shops, or halls, ] g
wood in place of

in whole or in part, with

the more common material
for that purpose—plaster. In days gone
by, good honest oak wainscot was erected
in thorough workwmanlike fashion; but in
these days of cheapness, less expenditure is
the rule everywhere, and oak wall- anelling
13 not often met with in new work. Pine
wood takes the place of oak, and even
%mnelhpg 1s_discarded for matchboarding
or V-jointed lining, as it is sometimes
called) when cost i1s the factor which is
wmshtles_t of all. The result is usually a
dead, plain wall-surface, with innumerable
vertical lines pnreliavad in their immense
monotony until the decorator comes upon
the scene and leaves his mark, in the shape
of sundry horizontal bands or stencilled
ornaments. Why should not this match-
boarding be so placed as to be decorative in
itself ? - Why is there so little thought ex-
pended in utilising the necessary lines of
the joints, so as to form a pattern or design
of z znitable kind? The extra cost entailed
15, no doubt, at the root of the matter ; but
where an agreeable “effect is desired, a little
extra time spent in erecting the wood will
not be in the least out of place.
 As matchboarding is most commonly used
in lining a wall from 3 ft. to 4 ft: up from
the floor, we shall, first of all, consider it in
this position and to this extent, and see in
what way it may be arranged to produce a
more agreeable and satisfactory result than
1s obtained by the usual multitude of up-
right lines surmounted by a bead. And
the first thing that seems unsatisfactory is
the fact that these lines run right down
to the floor; they stop naturally enough
against the bead at the top, but they ought
to have some other finish at the foot, and
not seem as if the boards extended down-
wards to the room below. A skirting-board
might be placed against them, running right
along the floor, and thus form a base to the
structure above. In such a case the match-
boarding need not extend to the floor, an
inch below the top edge of the skirting-
board being sufficient. In Fig. 1 is shown
a section of this arrangement of base.

If, however, it be advanced as a drawback
to this plan that the base projects beynnd
the face of the boarding, the same effect may
be obtained in another way. The skirtin:-
board, still running along the surface of the
floor, may be set 1n flush with the face of
the boarding, as shown in section in Fig. 2,
when the vertical lines will then stop against
the bead there shown in the same way that
they do against the bead on top. The result
wished for is attained—viz., a suitable finish
to the lines of the matchboarding before
they reach the floor.

The top bead may with advantage be
made more 1imposing than it usually is. In
Fig. 3 is shown the section of the ordinary
bead ; if it be brought out a little further,
another moulding could be set in under-
neath it, as shown in F‘li‘ 4. Another ar-
rangement is given in Fig. 5, bolder in
a.;g}eamuca than the former one. One con-
sideration which will help to lessen the
extra cost of the mouldings in Figs. 4 and 5
is the fact that the top ends of the boards
may be left rough, and do not need to be
closely fitted to the top bead, as the mould-
ing planted on the face will cover up all the
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deficiencies. If the same objection be taken
to these projecting mouldings as was men-
tioned in connection with the projectin
base, the diﬂinulfg may be overcome an
our ends attained by using either of the
plans shown in Figs. 6, 7, and 8. They all
show the horizontal lines carried along the
top of the vertical lines of the hoarding,
broader than usual, Figs. 6 and 7 being
about 21n. broad, and Fig 8 about 3 in.

The next thing is to vary the constant
paapengliuulur lines of the matchboarding,
and this may be done in many ways. Per-
haps the simplest way of all would be to
form a square of upright boards, next a
square of horizontal boards, and so on
alternately, as indicated in Fig. 9. The
grounds for fixing the boards to must, of
course, be arranged to suit (see Fig. 9a,
where upright straps or grounds are shown
placed so as to catch the ends of the hori-
zontal boards). This arrangement of partly
vertical and partly horizontal boards neces-
sitates some care in laying off the distances
to be covered, so that a certain uniformity
may be secured at the corners and where
doors and windows interfere with the con-
tinuation of the work. At the corners, if the
squares come in, they may naturally range
themselves round the room. Sometimes,
however, this may be difficult, and it may
be better to adopt another method. A
square may be halved on both walls in the
corner, the boards running in both halves
the same way, either vertically or horizon-
tally. If,in the spacing, half of a panel does
not come in exactly at the corner, repeat on
both walls the same amount of pattern,
either less or more than half a square, as
indicated in Fig. 10. Inthe window recesses
—if there be such in the room—the board-
ing may be arranged as shown in Fig. 11,
where the elbows have the wood running
opposite both to the window-breast and the
wall outside the window-opening. Though
the window-breast be lower than is shown,
that does not affect the principle we are talk-
ing of—viz., the arrangement of the vertical
and horizontal grooves in the matchboaré-
ing.
thﬁ different parts which constitutes the
greatest difficulty whenever we deviate from
the usual method of placing board against
board all the way round a room till it is
finished. The other variations to be men-
tioned require this same care to be taken
with them, but how well worth all the extra
trouble is the result at completion!

Another simple variation 1s given 1n Fig.
12, where four boards are mitred at their
fops and bottoms. In spacing these groups
of mitred boards it is not necessary to have
ahsolutely the same space between them 1n
all the walls of the room—in fact, it will often
be found to be impossible to have them all
exactly spaced alike. In that case, they
Bhnulnf be placed as nearly as possible at
equal distances from each other. This same
remark applies to all these designs. In Fig.
12A is shown the arrangement of grounds
for the design in Fig. 12. A solid piece of
wood of the same thickness as the grounds
is placed behind the ends of the mitred
boards. The design in Fig. 13 entails more
mitring ‘than the preceding one, and the
necessary grounds are perhaps best obtained
by having a solid surface of rough boards
behind the mitred square, as shown in
Fig. 13A. The diamond pattern shown in
Fig. 14 is very effective ; 1t also requires a
gsolid grounding, as shown in Fig. 14A.

In ‘5:: next figures (15 and 154) is shown
~an arrangement of upright and horizontal
boards differing from Figs. 9 and 9A only 1n

And it is this necessary arranging of .
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diagrams of their respective grounds in
Figs. 164 and 17a—simple changes of some
of the previous figures will be observed.
The length of the horizontal boards in each

Fig. 20A.

Figs. 2022 A.—Matchboarding on Walls.

of these may be from one and a half to
twice the length of the mitred part. Our
two next sketches—Figs. 18 and 19—intro-
duce diagonal boarding alternating with
gtraight. The diagonal boards are cut to
the angle of 45° or, in other words, to the
usual mitre of any square panel moulding.
They muy be repeated witlmui: any square
work intérvening, the different directions of
the boards being of sufficient contrast in

give a greater variety to the whole. The
%I:nunda for Figs. 18 and 19 are shown in
I%ﬂ. 18A and 19A respectively.

he pattern divides it.selfY midway be-
tween the top bead and the base in our
next sketch (Fig. 20) ; otherwise it is a repe-
titlon of what has gone before, and a £ -
gram of the necessary grounds is given in
Fig. 20A. In Fig. 21 1s shown a very effec-
tive Pattem when carried out in a length ;
the alternate radiating lines contrasting so
frequently with each other make a very
1*_:1t~1.a.~z-f1n.§1 result. Of the grounds or straps
required a sketch is given 1n Fig. 21a. Ofa
more uncommon and quaint character is
the design shown in Fig. 22. The square is
formed allof square corners ; no mitres are
used here at all. This mode of forming a
square 1s borrowed from the Japanese, who
are particularly fond of this arrangement.
The horizonta and vertical lines between
the squares are in keeping with them, and
the grounds or straps are shown in Fig. 22a.
The boards forming the square should have
their ends grooved or tongued, as required,
to fit the board they butt against, so that
all may be firmly bound together. If this
be not attended to, the ground behind this

square had better be all solid, as in Figs.
134, 144, and 16A.

+ &b -

MEANS, MODES, AND METHODS.

L

AN AUuTOoMATIC GATE-FASTENER.

IN this last summer, while wandering in
the New Forest, I saw a useful contrivance
for keeping gates shut. It was new to me,
and as 1t may be of use to others I will
describe it. The gate on which I saw it
fixed was an ordinary garden wicket-gate,
ﬂpe{:fing outwards from the garden on to the
road.

About ten inches from the fastening,
which was the ordinary latch, a staple was
driven 1n, and to this staple was attached
a strong iron chain, probably an old trace,
or agricultural chain of some kind, about
5 ft. long, with a heavy lump of lead piping
hammered on about halfway from either
end of the chain. The other end of the
chain was nailed on to the wall of the
cottage : the chain in reality forming the
hypotenuse of a right-angled triangle, the
sides containing the right angle being
respectively the gate and 151& cottage wall.

The contrivance seemed to me to be
]}articularly well designed for its purpose.

he gate,’by opening outwards, could not be
ﬂ})ened by any of the many vagrant porkers
of the neighbourhood who were wallowing
about close to the trimly kept cottage
garden, and it could not be opened by any
of the smaller children who were in the
garden, the latch being outside.

The weight, which may be made of any-
thing, from a broken flat-iron to a flint or
brick with a hole in it, was well suited to
shut the gate ; in fact, to hold the gate open
for long would require a certain amount of
effort.

The idea may be as old as the hills,
perhaps older than many, but.I chronicle
1t for what it 1s worth. It isuseful, I think,
to jot downall such notions when one comes
across them and get them into Work, for
to many they will not fail to be like some
of the odds and ends, under the impression
that they are sure to be useful once in seven
years, if not in less time than that.

H.J. L J. M.

E
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ANIMALS,

Veterinary surgeons, farmers, and those
who keep horses generally, cannot fail to he
interested in the following account of a
novelty in veterinary surgery in an operation
recently Jmarformed upon a horse by Dr.,
L. A. Anderson in his 10spital-—presnmably
at Cincinnati, as the description 1s Lorrowed
from the Cincinnati Enquirer :—

*“The remarkable feature of the operation
was the table and its appliances, by which
a sixteen-hand draught horse, weighing 1,200
pounds, was so secured that during the
operation, which lasted only eight minutes,
the animal moved not a hai’s breadth.

“The table is of solid oak, and rests on
a stout platform about two feet high. By
means of a crank operating on cogs, the
table on which the animal lies is made te
move slowly upward and downward ; the
horse, led alongside of the table in an up-
right [;lnsitinn, 18 securely fastened to it, and
then the horse and the table lowered until

Fig. 1.—Table with Top tilted t> secure Horse..
Fig. 2.—Table in Position with Horse secured.

the animal is lying so as to be operated on
with ease.

“The horse could barely walk, the spavin
on the off hind foot causing such agony.
The animal was led alongside of the table,
and a stout inch rope fastened to the front
of the table was held round the animal’s
leas by an attendant. The three four-inch
wide surcingles were then strapped securely,
tying the animal alongside of the table.
The head was then fastened to the table,
and it was slowly lowered to a horizontal

ition. The animal at first struggled, but
once on the table lay as meek asa lamb. The
feet were securely fastened by stout straps
to the table, the additional precaution being
used of tying the left hind foot with an

inch rope.
“The operation is known as cuneon teno-
tomy, and was first proposed by Professor

Lafosse to abolish lameness arising from
bone spavin. It requires the division of
the internal or cuneon branch of the tendon
of the flexor metatarsi. The tendon that
gave the trouble is a stout one, a branch
of another tendon. 1t starts from the
anterior portion of the hock and runs across

; [
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diagonally Jdownward to where the curb
gencrally oceurs. 'T'he doctor first made an
incision an inch long, and a probe-pointed
instrument was inserted and the tendon raised
and cut, which gave instant relief. The ten-
don lay in a groove and was readily found.
A bony tumour was growing under the ten-
«lon, making the tension on the tendon so
great that the animal could not put its foot
to the ground. Five minutes after the
operation the horse was eating hay, and
an hour afterwards was walking, with many
signs of improvement.”

A Binruiarp CuarLx HOLDER.

This is one of those useful trifles that add
to the comfort of billiard-players where
they are applied to tables, The common
plan is a pocket from which the chalk is
not so rurullil_v cot at as with one patented
by Messrs. Hennig Brothers, High Street,
Bloomsbury, which is automatic in its

A Billiard Chalk Holder,

operation of dropping the chalk into the
hand on touching a small box containing
the chalk. The sketch will show its action.

It 1s ornamental in its position underneath !

the cushion frames, with an open front,
allowing the player to see if there is any
chalk there, and to replace it casily.

J. C. K.

TuEe CARE oF POoCKET-KNIVES.

What follows may seem to some—or to
many—very trivial advice, and scarcely
worthy of admission under the heading of
“Mecans, Modes, and Methods,” but being
a description of a means of lengthening the
existence of one of the most useful pocket
tools, 1t may perhaps pass muster.

We all know the charm attaching to the
possession of a new knife—we like to hear
the business-like click it gives when opened
and shut. As time goes on it requires a
little force in opening, and help in shutting
and we are apt to say : “ What a Wfﬂtﬂhﬁ}d
suring—my knife used to shut in grand
style at first, now it won’t shut without
help. What is the maker's name? Ah!
I see ; my last knife was just the same, and
1t was one of theirs too: what poor stuff
they must turn out! Next time I buy a
knife I'll try one of So-and-so’s warranted
Sheftield cutlery,” and so on.

Now the thing to be remembered about a
ifnckgt or penknife is this: that it spends its

ife in either a waistcoat or a trousers’
pocket, in the latter case in the company
of a bunch of keys, possibly too a box of
wax matches and a few coppers. .The
pocket by itself is, as we all know, a famous
ceceptacle for dust, and the keys and the
other miscellaneous articles mentioned above
are bad company for a knife, as they
and particularly the keys, harbour dirt o
a4 more or _;lEfiH greasy nature., Of all the
dirt that is collected in the ocket, a large
portion finds its way into tEE knife, and
much of it stays there, especiall
ends, where the spring is free. 18 dirt
collects daily on the spring and the hasp
end of the blade, and causes the knife to

in the

close with difficulty ; and, in ignorance, the
owner of the kpife blames the maker.

A knife, like any other machine or tool,
18 all the better for being periodically
cleaned and oiled, and it is more easily
cleaned than most machines. A pin is
sufficient to clean out the dirt 1n the
kunife, and will serve admirably to oil
the knife afterwards. With frequent clean-
ing and oiling, a knife will give more satis-
faction and last much longer, certainly as
far as the spring is concerned. “

H. J. L J. M.

*-or—

OUR GUIDE TO GOOD THINGS.

e

Yo Dalenlees, manyfaclturers, and dealers generally are re-
quested to send prospectuses, bills, ete., of their speciali-
tirs in tools, machinery, and workshop appliances to the
Editor of Wonrk for notice in * Our Guide to Good
Things." It is desirable that specimens showid be sent
Jor ecaminalion and testing in all cases when this can be
done without inconvenience, Specimens thus received
will be retwrned at the enrliest 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 depariment of WoORK without charge, the
notices given partake in no way of the nature of adver-
tisements.

105, —Imuie’s Woobn-TurNer's CurtiNg

Divipens.

I nave received from Mr. John Melrose Imrie,
19, Caledonian Crescent, Edinburgh, a tool for
wood-turners which has been designed and made
by himself, and to which he has given the name
of “The Wood-turner’s Cutting Dividers.” It
15 a tool that cannot fail to be welcomed by all
turners who are engaged in what I may term
wholesale turning, as it cannot fail to facilitate
their operations and to save them a great deal of
trouble in preliminary measurements and divi-
sions before commencing the reduction of the
intervening parts with chisel and gouge accord-
ing to pattern. I do not know the price of the
appliance, nor if it be yet in the market, but this
cun be learnt from Mr, Imrie. The chief pur-
posc of the tool is to ensure equal divisional
measurements in all pieces of turned work of the
same pattern, whether there be only two bits
alike and of the same pattern, or any number of
bits proceeding upwards from two as a starting
point. Thus, in turning a couple of standards
or uprights for any piece of ornamental cabinet
work, or in turning the four legs of a table, or
dozens of spindles, perfect equality of what I am
obliged to call divisional measurements or divi-
sions info spaces by incised rings of greater or
less depth is obtained, and a symmetry of parts
at the outset, as far as this work of division is
concerned, 1s obtained without any trouble or
chance of mistake through any slip in reading
the measurements on the rule, .iP_.etr me now
endeavour, by aid of the illustrations, to describe
the tool itself, and, in giving a description of it,
to show its purpose. First of all there is a
handle A, about 6} in. long, into which is placed
an iron holder ®, which can be inserted or re-
moved from the handle at pleasure. The top of
the holder is slotted, or made in the form of a
fork, to receive an iron rod, screw cut at one end,
and placed at right angles to the holder. On
this central rod are placed arms p,p, divided or
separated from each other to the distance re-
guired by brass rings and washers w, w, of various
thicknesses, as shown in Fig. 1. The shape

which the arm = on the right-hand

the rod c. This, in Fig, 1, is shown separa
from the fixed nut Dﬁ;xg the right-hand side 1

in number, shown in Fig, 1) are pla
rod and held apart in the same mas
the last washer on the !
has been put on, the whole
washers are tightened and I

movable nut at
rigidity. ia thas

JWE nl 1H- -EI:-EJ ;"l'l' -

Imrie's invention, as soon as the arms have

as well. The manner in which the cuttuf: A
are placed and secured in the arms is showniny
Fig. 2, from which it will be seen that they arg
placed in a groove cut in one side of the arm
and held therein by a nut». Now,itis manje
fest that the end arms, or stops, as they may be,
and, I believe, are, called by Mr. Imrie, which,
it will be noted, are longer than the rest, indi.
cate the extreme points of the length over which
these and the intermediate cutters will act, and
the utmost extent to which the stops can be
placed apart is governed by the length of the
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Fig. 1.—Imrie's New Composite Cutting Tool for
ensuring Equal Measurements in all Turned
Work of two or more Pieces of the same
tern: Front View of Tool as seen from abo!
Fig. 2.—8Side View of Right-hand End of Tool,
showing Mode of securing Arms on Rod and
Cutters on Arms, e -

rod ¢ c. If anyone is inclined to say, “Ob

but this tool is not long enough to cover & =
whole length of a baluster,” I can only replyt

“No ; but by the aid of two or three, or evelm

more, dividers, if necessary, you can set ouf the =

different parts of a baluster with a minimum G5 =
trouble.” Now, see how this tool affects turned
work of the same gattem done in large quaniis =
ties. Possibly some dozens of spindles are wantes -

and, in the ordinary w:{ when the first spindie -
has been turned, it must be copied, or replicas
it, so to speak, must be formas.' :d, involvin . Sp
care and accurate measurement. DBuf, with

set to the ne

distances one from the
and the cutters :

regulated for the necessary

iﬂthﬂ hﬁh‘,‘iﬁ -_.-L';_ ] ;.'J:-l '.Jr ‘\., Y Irll II: i

of |
Fig. 2, in | |

rod is shown, slotted like the holders to fit on to |

Ahe Jutthinon d, and perfect

ity o o’ ermt,and,sheed
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SHOP:

A CORNER FOR THosE wiio WANT To Targ IT.
A

*.* In _conscquence of the great pressure upon the
“Shop " columns of WORK, contributors are
requested (o be brief and concise in all future
questions and replies,

In answering any of the *' Questions submitted to Corres-
pondents,” or in referring to anything that has a
peared in ' Shop,” writers are requested to refer to the
number and page of number of Work in which the sih-
ject under consideration ﬂpfmrﬂi, and to give the heading
of the pﬂmgm[:h to which reference is made, and the
initials awl place of residence, or the nom-de-plume, of
the writer by whom the question has been asked or Lo
whom a reply has been already given., Answers can-
not be given lto questions which do not bear on subjects
that fairly come within the scope of the Magazine,

I.—LETTERS FROM CORRESPONDENTS.

Stanley's Portable Saw.—E. R. (Crouch End)
writes, in reference to Stanley's Portable Saw,
noticed in }{uge 302 of this volume :—*" Being a sub-
scriber to WoRK, which in many cases I find of
great utility as an amateur worker, I hope you
will not think it out of place if I point out to you
what appears to me an erratic statement in %u.
83 of your valuable Magazine. It is in connection
with Stanley’s Patent Portable Saw. The idea is b
no means novel, for during the American war
was employed in a Paris shipping firm, and we
used to ship to America hundren‘i‘ﬂ of dozens of the
very same saws, which were intended for ampu-
tating legs and arms in the battle-fleld. Those saws
were supplied by M. Charrieré, the most prominent
surgical tool maker in Paris."—[It seemed to me
from a humane, as well as from an editorial, point
of view, that it would be very hard on wounded
men who were compelled to submit to the amputa-
tion of a limb to have the bone sawn through by a
flexible saw instead ofithe rigid straight saw that is
ordinarily used for such a purpose, and 1 wrote to
my correspondent to ask him how the saws did
their work, and if they were much used and in any
way commended by the profession; and when I was
writing I pointed out that the idea of the surgical
instrument maker was to enable one man, or at the
most two, to do the work of four or five, as in
ordinary operations, but that his notions of the
manner in which amputations are performed
must have been hazy in the extreme, ns no man in
his sober senses would think either of recommend-
ing or resorting to such a plan, The following was
his reply :—* Yours of the 17th insi. 1o hand, I
cannot tell you much more about the *chain saw.’
It was about 9 in, long, blued, and the two handles
were exactly similar to those shown in the drawing
in Work. Of the size of the tenons I have but a
dim recollection ; they were very flat and the saw
extremely sharp, so0 much so that our oftice chairs
found themselves amputated in the twinkling of an
c¢ye : to our great satisfaction, if not to that of the
governors. My opinion is that a chain saw for am-
putating purposes is a clumsy tool, answering its pur-
pose¢ on an emergency, but cer[ninlr not to be com-
pared with the regular surgical suw. I mayadd that
a quantity of them were returned to us at the close of
the war in a very rusty state, and t hat Charriereé took
them back at a very low figure comparel with the
original invoice price.”"—[This was very much the
sort of answer that I expected to receive. The
Saws were in no way suited for the purpose for
which they were intended, and although they
might have been very effective when used for the
- dismemberment of office chairs, they were found
altogether wanting for parting asunder the bones
of men. Whether or not!M. Charrieré had a French

yatent for them I do not know. Possibly not; and

do not think Mr, Stanley need fear vitintion of
his own gntent through prior claims. Had my
correspondent and his friends been in my employ,
and tried their &)ieusing little game of saws versus
scats, they would have got what is ll;upulu.rljr known
a3 *“the sack.” But 1 daresay the *“governors”
were quite as equal to the occasion as I should have
been.—LD.

Fountain.—A. II. (Brighton) writes:—" Allow
me to thank Mr. C. Maynard Walker for his article
and design of Hero's fountain in No. (9 of WoRk,
page 265. I had heard of the) fountain, but
never could see it or a design of it. When it was
published I was spending my spare time in making
one to work with a pump driven by an electro-
motor, but I set to work and tested the plan there
and then with three small canisters and some
compo pipe, and found it worked first-rate, so 1
intend to make a large one attached to an aquarium
for gold-fish. I should not have written now, but I
see I. H. (Streatham, S.W.), in No, 69, page 445,
thinks he nas an improvement, but which. as far as
I can see, is just the reverse. When he is filling the
chamber A with water, he must wait until the air
that is contained in the funnel ¥ is forced out of
the jet at the top, which will take a considerable
time, according to the size of it, as the fountain
won't play until the air is out; and then, nfﬂ.in.
when the air from B, through D, has forced the
water in A down to the bottom edge of F, there will
be a apluttering sct-out, caused by the air in A and
the water in ¥ changing places, which the plan of
Mr. C. Maynard Walker does away with.”

Electrie Light and Electrical Engineers’
Sundries.—(. E. B. (London, S.k.) writes :(—"I
have received from the secretary of the Electrical
Kngineering Corporation, Limited, a copy of their

illustrated catalogue, from which I learn that the

firm of J. G. Statter & Co. has
the United Electrical En earﬁ“ n! njuﬁ?u:::il:
under the above name. The new fArm have their

engineering works at West Dra ton, and th

electrical supply works at 36, .&lhe;t. Emhnnkmaﬁitf
London. They are manufacturers of the Statter.
Brunton Patent Dynamos and Electro-motors, and
are prepared to undertake the complete installation
of electrie li %htlng;ﬂanta and the erection of electric

tramways. I am also in receipt from the same firm
of the mluwing samples nfpelentrlnn.l engineers'

sundries. Tinned steel staples for electric bell and
telephone work: these sharp-pointed staples need
no bradawl to make holes for them, and they are
sold under the name of * Yankee Jacks,’ at the low

price of 1s. 3d. per 1b,
main electric leads mBrnas Hiﬂ? Jgﬂ:eq#giﬂn -

work : these neat little saddles are secured by brass
screws, and are sold at from 3s, 6d. to 4s. 2d. per 1b.

Chatterton’s compound,” an insulating substance
resembling shoemakers’ ‘heel-ball,’ which is
warmed, and then moulded around a wire joint to
ensure its insulation. This compound is sold at 8s.
per 1b. Fine and thin strips of easily running
aplder for qudarinﬁ_awlrﬂ Jjoints, sold at 1s. per lb.
Copper binding wire, tinned and annealed soft, at
5d. per } lb. bobbin. Various widths of prepared

tape for binding around joints to complete their

insulation, %ica 1s. 4d. per 1b.; and pure rubber
strip for making the insulation more secure, price
%E‘; Bid p;ir lh}i Any ut]:ier a}ectﬂ&: HREI: and alllaat:-

al engineering sundries of good quality can also
be obtained from the a va-nn?ned &rm." ¥

Fretting: Banjos.—J. G. W, (London, NH’{
writes to B."A. B. (see page 546):—"* I was ve leasec
to see your able criticism of method tll? Pmlting
banjos, mandolines, etc. You have made rather a
curious mistake in giving Mr. Gleeson-White the
credit (if there is any credit attached to it) of
writing the directions for making a mandoline,
also how to fret banjos, ete.; it should have been
i'nura truly, John Geldart Winder, banjo specialist.

do not e with yon about dividing with the
com es being a formidable undertaking; I think
nothing of setting out a scale by the method I give.
I do not think that it requires more patience than
anything else that has to be done well. Suppose it
takes one hour to set out a scale (I can do it in
something less than that), what is it? once it is done,
it is there for a lifetime for that particular size of
instrument. The method you give with the pieces of
iron is not new to me, but was suggested to me by
a pupil of mine, who 18 in the piano trade, and who
had been experimanting in setting out a scale from
my instructions. I should never have given the
instructions in ‘Shop’ if I had not been sure the
method I gave was for all practical purposes H:ln.r-
ing in tune) correct. When I first commenced the
manufacture of banjos, ete., one of the most essen-
tinl things I wanted was a method for correctly
setting out a fretting scale, and our capital paper
WORK not being published at that time, I had no
one to whom I could inquire for instructions how
to do it, but had to find out the best way I could. I
tried the compasses, and found they worked out the
result all right, so have stuck to them « ver since.
Many other makers may use the same mthod, and
may have used it long before I thought about it;
whether any of them do so or not 1 cannot say.
I may tell you that I am d)rﬁtty well known as a
player and teacher, as well as a maker of banjos,
therefore I think that I may be considcered fairly
competent to test an instrument. When I gave the
method in ‘Shop’ I expected someone would
attack it ; but knowing that the result attained by
the method was for all practical purlpusea correct, [
did not care much about that. If you live in
London, I should be pleased to let you test a small
piccolo banjo with raised frets. e shorter the
string the more likely it is to expose any defects to
the ear.”

Riddles.—C. T. C. (Brockley) writes:—'* Your
correspondent J. S. (see pnga 553, Vol. I.I.I evidently
doesn't know that there an imperial standard
wire gauge, which became & legal me: sure on
March 1, 1884, bY order in Council, August 23, 1850,
This is gradually being used by many flrms, bui
still more sensible firms work on the decimal part
of an inch.” :

Oval Drawing.—J. W. H. writes, in reply 1o
F. C. (Leytonstone). (see No. 84, page 510):—"1
am too busy just now to answer you fully, nor
do I wish to treat you with disrespective silence ;
in the meantime, may I just ask you to think out
and reply to thisj? I turn, on a lathe, a brass ellipsc,
as true as the chuck will do it, Cutting out the
middle of the plate—say 4 in. thick, on a bevel or
angle of 45°—I turn the edge of the &lata elliptical
also, and this on a bevel also of 45°; the top face of
the plate then forms a frame (without the middle
piece, which has been cut out), with two bevelled
edges or soffits, Now, which of these four curves is
the true ellipse? and which of them is parallel
thereto? and whether any other than the true
ellipse ig & true ellipse? and if so, which, and why1

Exhibition Memorial Number of WoREK.—
SupsCRIBER writes :—*I have several friends in
our colonies who take a great interest in WORK,
and, doubtless, will in the n;;mu_nuhjn Exhibition.
As it strikes me the ‘ Memo number will soon
run out of print, I intend ordering at least six
copies from my bookseller at once, in order to send

them abroad. Perhaps some of my fellow ‘chips’,

may like to be put up to this precautiona
uliamiumtubanapeedrrununthm
number.”

wrinkle
umnrl.n.i
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II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Flatting Plates for Fonders. — FENDER-
MAKER.—The manin thing i*» to be able Lo seo
where the plate requires hammering, s some-
times a plate that seems far from flat will only re-

nire'a few blows judiciously pluced Lo put it rfght.

f your plates are Lhin, it is more difficult to fatten
them than if they are fairly stout. If the plates
seem fairly straight IllDHF the edges, but seem to rise
in the centre, the main force of the blows should be
towards the edges—that is, commence with light
blows in the centre, and work outwards with
heavier ones, noting carefully the result of each
few blows, so as not to overdo it in any one place ;
if the plate seems twisted and sprung, it will pro-
bably require more hammering in the centre parts.
I should advise you to practise on odd pieces and
carefully note results; use a flat anvil stake, and a
hammer also p&r[ectfr flat, but with a rounding
edge, to avoid marking the plate.—R. A.

Solder.—T. E. D. (Nnrthamﬁ!ﬂn}. — Solder for
metal pots. Take § Ib. of lead, 1 1b. of tin, and 2 oz. of
bismuth ; fora flux, use resin or resin and oil. —R. AL

Circumferences of Circles.—A. U. G. (Chip-
penham Road).—For all practical purposes the
ratio of the circumference to ils diameter is taken
as 3°1416 to 1, or in the nearest vulgar fraction, 3; to
1, or, in whole numbers, 22 to 7. Thus to find the
circumference of a circle, multiply the dinmeter by
22 and divide by 7. The circumference of a circle

. St x 2 .
5t in. diameter is =16} in. The exact ratio

of the circumnference to the diameter has never been
determined, but some enthusinstic mathematicians
have worked it out to some hundreds of places of
decimals, You can buy tables of circumferences and
arcas of circles at any technical bookseller's, such
as Batsford's, in High Holborn.—F. C.

eld!.—

Condensation of Steam.—AqQua (She
From Regnault's * Tables of Density and Tempera-
ture of Steam at Various Pressures,” we find that
at a temperature of 385° F. it has a total heat (in-
cluding latent heat) of 1231'5" F., and thercfore, to
reduce it to 208° F., the heat abstrected must be
1231°5 less 208°, which leaves 1023°5° F. To raise the
condensation water from 56° F. to 208’ F. we must
add 152° F.; hence, for equal weights the ratio of
condensation water to stemin will be that of 10235
to 152, and, dividing the former by the latter, we get
6:73 1bs. of water per lb. of steam. One quarter of a
cubic foot of steam at 335° F. weighs 01035 Ib., there-
fore the condensution water required will weigh
01035 multiplied by 673, equals 0'6—say, 0°7 Ib.
Taking water us weiching 62°5 1bs. per cubie foot,
this will be equal to about 19} cubic inches.—F, C.

Marine Glue.—Busy Beg.—Dissolve by heat
one part of pure indiarubber in twelve parts of
mineral naphtha or coal-tar; when melted, add
twenty parts of powdered shellae. Pour out on
slab to cool ; when used, to be heuted to about 2507,
or slightly above boiling waler: the application ot
%’mﬂm}u{mh heat would set the mixture on fire.—

Oval Chuck.—A. W. D. (Colingus).—The answer
to your query only awaits itsturn in ** Shop,”” which
is still overcrowded.—EDb. _

Tricyecle Hut.—Busy Bee.—-In WoRrg, No. 64,
there appeared an article, with sketches, entitled,
“How to build a Tricycle House.” 1f this article
will not answer the purpose, Busy BEE must say.
what the d.’g}i{:uums are in the roof, and state also
if he wants the pieces to pack exactly square with
each other, as in this case. The sides in the above
mentioned hut are not square, but slope towards
the back, so that the water may run from the roof :
which is very necessary. The parts can be packed
on the roof, and it can be taken to pieces, without
help, in about half an hour, and put together with
the help of a single person in about the same time.
Probably the dimensions might be reduced and
the house made li(i:ht.{:r if the machine were of
small dimensions.—P. B. H.

Repliesin “Shop."—J. McA. (Barrow).—1f your
query has, as you say, been briefly acknowledged
in *Shop,” there can be nothing very *‘disrespect-
ful” inthe treatment you have received. Hundreds
of letters come every week for *Shop,” and each
one has to be sent into a different direction to be
replied to by a specialist; thirty per cent. of the
questions need an illustrated answer, which means
time for the artist to draw and the engraver to cut;
there is about one-third of what there shounld be in
the way of space available each week in WoRK for
“Shop "—hence the arrears, among which, doubt-
less, PB yours. To meet these arrears the pub-
lishers are, at periodical intervals, presenting,
without charge, uur-nmim supplements of ** Shop.
What more can be done | Be a little more patient,
'_ED- .

Simple Circular Saw Machine.—SAWYER.—
You find the labour of sawing wood * laborious,
and wish for assistance to make a simple machine
for the purpose. Now there is a good deal of
power required to saw wood, even under the best
conditions, and you cannot avoid that by using a
circular saw instead of a hand saw. All that
you can do is to see that you hnve a suitable saw
with the proper number of teeth, properly set and
shar nmf. and then apply it well. If the work
you have to do is short, and most work is so, then
a saw on the principle of the Britannia Co.'s (see
page 29 of "Fn]i. I.) will help you. Here yon ha.rn_
gimply a powerful fly-wheel running at a good speed ;
you have to work away at the treadle till you get
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up a good speed, and then you have enough power
stored up to rip a plank 3 ft. long. Of course, it
can't give out any power but what you have
yourself put into it, but it is easier to apply the
force gradually and allow the machine to store
it up and give it out when wanted. Sawing 18
intermittent, that is the secret of the power of
that saw. Perhaps you could fit up a circular
saw on a long spindle having a 50 Ib, fly-wheel on
the end of it, sufliciently far off the saw (say 2 ft.)
to be out of the way i most work. Or could you
not manage to buy your wood from a saw mill,
where they would rip the planks by steam to the
widths you require? Or, again, are you using a
snitable saw in your work? It would be very hard
and tiresome work to rip llﬁl deal planks with a
panel saw of nine points to the inch. If you have
much sawing to do, [ advise you to get a rip saw
and keep it sharp : let it have four points to the
inch, and you will be surprised to see how it will
walk through an inch plank.—F. A. M.

Unmounted Lenses, — MiLL will doubtless
obtain what he requires from Messrs. A. Coiflier,
of 13, Hatton Garden, London, E.C,; or Messrs,
Joseph Levi & Co., 2, Dyer's Buildings, Holborn,
and 10, Hatton Garden, London, E.C.; both of
these firms are importers of foreign goods. Mr.
E. 5. Plats, Birkbeck Works, Birkbeck Road,
Ridley Road. Kingsland, London, N.E., can supply
the material called " lmperial cloth,” used for
camera bellows making. 1t is perfectly waterproof
and unaffected by the extreme changes of climate,
and may be washed with soap and hot and cold
water if required. This material i1s the nearest
approach to leather at present made, and can be
had in morocco or cross-grain at 3s. per vard of
45 in. wide. A special quotation will be given
if you require a considerable quantity.—C. A. 5

Blueing Gun Barrels.—URGENT.—I am not able
to say how the trade blue their barrels, but you
might try the following :—Dissolve 4 o0z. hypo-
sulphite of soda in 1 lb. of water, and to it add % oz.
acetate of lead, previously dissolved in 4 lb. of
water; place the articles to be blued in this solution
and heat it to nearly boiling, but it should not
guite boil. A sulphide of lead is formed and de-
posited on the articles; if of iron, a steel blue
colour is the result.—R. A.

Varnish.—A. P. (Halifax).—I cannot help you in
your difficulty, as your varnish (or rather polish)
seems to be made all right, though for pure polish
you might as well leave the resin out. Possibly the
ingredients may not be good, oul it is more probable
that the dulness arises from some defect in working.
Are yon sure the dulness is notcaused_ by the varnish
or polish sinking into the wood, and that the work
was done in a warm, dry place —D. D.

Huteh, ete.—WHoG HTiIMSDLOG.—(1) T cannot
recommend you to use cane instead of wire netting
for any hutch. For one thing, it will be more
troublesome to use cane ; and {or another, cane is
not as durable. (2) For a mouse-cage, have an
oblong box with part of the front enclosed by a wire
door, and a smaller part enclosed by a wooden door
and separated from the other hﬁ a partition with a
hole in it. Size is not of much consequence, and
must depend on your own wishes, Keep the cage
clean, and, if you prefer it, have a sliding tray or
false bottom. (3) Quite impossible to give designs
for all sorts of stencils in ** Shop.”"—D. ﬁl

Lantern Slide Painting. —SUBSCRIBER asks
what varnish is used in painting slides in water-
colours. ‘T'here is a special varnish I;;r::r.m,:rf:tl by
Messrs. Rowney & Co., London, which is all that
can be needed. Any dealer in artist’s material can
supply it. In purchasing, it should be stated that it
is to use with water-colours.—0. B,

Taking Out a Patent.—INQUISITAS.—No one is
obliged to emglur a patent agent, and when the
inventor has the skill to make his own drawings,
and the intelligence to write his own specifications,
there is no occasion for employing one. The regula-
tions with regard to drawings are strict—too long to
be given here. Our correspondent will find them
will pot, post fres, Dy wiiting to e Pateut Ofos.
will get, pos w to the Patent ce,
25, H%uthampbnn nIldln , Chancery Lane, E.C,
By all means, get and study this circalur; also read
the article on “ Taking Out a Patent,” in WoORK,
No. 35, Vol. L, page 515.—C. C. C.

Model Locomotive.—R, F. (Newton Heath).—To
deal sufliciently with this subject would require a
series of many papers for which I have noavailable
Bpace at present.— KD,

ld).—The

Wiring Tinware.—E. J, B. (Chester
general run of pieced tinware made by ordinary
tinmen is usually wired in the flat; if it were wired
after being formed it would be more difficult. I
should think you have not used the machine very
long, Perhaps you do not take up fold enough for
the wire. Try again, and if you cannot sncceed,
ﬂvgtull particulars as to your mode of working.—

Stalning.—-W. B. (Inchinnan),.—Try and make
your f‘]l}inlﬂ g0 good that they do not necessitate
tn{:% ng. If you want to make some, melt resin
and beeswax together, 'This may be either runinto
the cracks while hot, or kept in sticks similar to
gealing-wax, and melted with a hot piece of iron
into the joints, Colour the mixture to suit the wood
itis being used with. As you are evidently a novice
at painting and graining, do not make your first
attempt at the latter on such a conspicuous piece
of furniture as yon name. Faint it nicely in one
uniform colour, relieved, if you can manage, with

American Striking Clock. Fig. 1.—S8triking Part

the arm in the dise should fall down to the bottom
of the notch nearly
ghallow notech of the count wheel, the arm on-the
dise ghould be just free of the top of the notch ; it

You have, very likely, bent the wire that catches in
the warning pin (that is, the pin in the wheel that
drives the f) u

That is evidently where
striking is at rest, arrange the wires as

and see that they are as in Fig, 2.—A. B. C. |

Fig. 1 is not drawn to scale, and merely gi
;Lpgreumncu of the lantern when unmElﬁ_t'altll.
ve nt

every 4 in, in these cuts will represent
full-size plans. Fig. 91is full gize, but the remaining
diagrams are not to scale.—C. A. P.

borough).—You should advertise
addrese, and willingness to undertake such work, in

lines of another shade or colour, after the manner
in which so much art furniture is finished nowa-
days.—D. D.

American Striking Clock., — AwmBrriovs
Hewgur.—The pin on the minute arbor is (quite
right, and should begin to lift the other wire at
about tea minutes to the hour; the wire that it lifts
has, or should have, another piece on it, beside the
one that touches the wire on the minute arbor ;

and that piece should come up high enough to cateh | |

the pin in the wheel next to the fl

hold it until the wire drops off the ﬁmttcndigi:lglgﬁ
the minute arbor. The piece that is lifte by the
minute arbor, after rising a short distance-say.,
$ in.—comes against an arm of the piece that drops
in the count plate, and also in the noteh of the dise
on the second wheel from the fly ; now when the
arm has fallen in a long notch in the count wheel,

--A\WARNING WHEEL

J

O

MINUTE
ARBOR

when at Rest. Fig. 2.—Striking Part whilst
on the Warn, and waiting for the Arm to drop
off Minute Arbor Pin or Hook.

: but when the arm is in a
will then strike till it falls in a long step or notch.

too high: or, it may be, too low.
E the fault -li‘ir ’&’hen the

i

then put the hand up to the Figure X1, on

Triunial Optical Lantern.—N, .Rﬂ&ﬁ.:n i~

Figs.
therefore,

4, b d 8, in. of the re
and 8, are } in. of the real T TR

Drawings and Specifications.—A. C. (Peter-
ur name and

*Sale and Exchange " columns of W ORK.
Lathe Matters.—It. N. ﬁrays).-—fl‘hera is no
periodical devoted solely to this work,

Wiring House for Electric Light.—AMATEUR
(Putney).—Your two dinﬁmmant w _ﬁur electric

-J. B.
eights of Metals BOOK.—.. ru leq ghow:
| YE should Tlat- Penn and Rrhﬂl;,'i-'zglg ] BIM

lights are both wrong. {uu run a wire {r
dynamo and return the other end to the machi
80 as to form a loop, as shown in your sketch,

mi
[ A = 5 i

LS

from the |

current w
through the 1[1]]].]']5 : th

n:. the end of
start independe '
1L, as shown ip F&?rf {t}h
pleted throngh the 1a v
or more, leugs from t
thce house, one of whie
ler, these mugt either
that is, so as to form hril:lE'.'
on the other nin:uilahur HFEE

shown in your sketch thl‘

must be balanced hy'
other circuit. Jf 1,hli]5ri:'n

will otfer g resistan
res ce
not get sufficient, currenﬂf b

ﬂhl]lﬁ, and

interposed a resistance tn};'hﬂ? :l]gh them up

s'::ﬁin wonlj
cuit 80 as to balance the r ims in the ﬁtﬁl}:}

In your second diagram thgs:f‘:anm Ot eihe secong

still, with an addijti ongement, |
y W1 0 onal electrolj § Worge
lamps in series on the same nirul:irith;?{]ilngn five
e

three lamps, In planning t i

electric lights, yon muat-gﬂr];% ‘fﬂflin?n?fna house f

tion the output of the dynamo and Skt

%qmﬁm tltgnsmtﬁts ability. "It it gives g mo
11gh voltage, the lamps

If the volume of thepm?;:ﬁthfsimngeg D Serieg

voltage, arrange the lamps in parl!;ﬁ;i A

find full instructions in the '
Model Electric Lights,"—(, K. B,

Small Dynamo.— ARyiTo

light up two 10 e.p, incandescel::lﬂt ﬁgﬁ‘?’”ﬁf;ﬁ“
want a machine of the Siemens type, of the foll ;
mg!d_lmensmns :—Field magnet cores, 5in hﬂiq{'::
by { in., wound with 41 Ibs. No, 22 cutmﬁ-ﬁv red
copper wire; Iamm_atec'l H girder armature, f
by 1% in., wound with 10 oz No. 20 double cnttg
covered copper wire connected in shunt with the
field magnet coils. Drive at 2,500 revolutions
minute. See the articles on * Model Electrip
Lights” for more detailed information.—G, K, g,

Small Storage Battery.—M. Nsp (Wigan.
You are wrong in your "rl?:;t of thmgs{wnigtﬂ’ﬁ: '
make a small storage battery.” Isuppose yonhaye
read about a battery made up with *“half-rou;
Eurnus cups,” but I have no idea where they ca

e obtained, unless you have them made for ﬁ on at

a pottery. Sulphate of soda and sulphuric acid ¢
be had of any druggist at a low price, 1at
you want with sulphate of copper cells? Th

are simply the cells of a Daniell battery. You done
need these to make a small storage battery. I
advise Fuu to read all that has appeared in *Shop”
respecting accumulators. and to

Iﬁﬁ,d CATEL |“r
the articlesnow being published on ** Model Electnie
Lights.” You will then have a clearer idea of tii& -
things required to make a * storage battery,” w ..-!f
is only another name for an accumulator.—G. E. B
Canada).—In the Lineft Patent Electric Tramway,a
magnetic conductor is employed, buried in a channel
running along under the central rail, which is laid
flush with the surface of the roadway. An electro-
magnet on the car attracts the magnetic conauetor,
and completes the circuit through an iron whe
which runs on the central rail. As the flexit 6 ron
ribbon, which forms one cnnduatur.m-qg!r..
into contact with the central rail when the car it
its powerful electro-magnet passes .-J:.tﬁtl,;,;_ :
there [cannot be any danger from an ACCICESs
shock Eitm?ll? tnri hﬂmgtatlim e]?ulfinn?ﬁ DS: , --
8 on I Electric LT
illustrated desc ‘Tngineerfor Octol

is given in the Electrical £y 10K LK
tion an ghting Syn : - Yyletor
Street, London, E.C.—G. E. B. R

Address Wanted.—Will DEAN IO o =
page 519, Vol. IL) kindly send his anieg
aﬂagresa to the editor of WORK, as & e
him at the office of WoRK? B §ot

Fret Saw. — AMATEUR.— g are

revent a circular saw being fitted to ﬂl_ ariat
gnmpanr*u No. 8 fret machine. You . _l__.._
ascertained what you quted to knﬂww Byl
direct to the makers. The t.humhanrﬂin AR
used every time when ﬂxing a ﬂﬂ‘;. o in questior
in wood. I:r% th{is respect 11 b :umﬂﬂ li get & better

r from any. cann " Com
Frﬁa r?l:gl?fn: than thﬂ{h. 8 of the Britannia COm™

—D. A. S
pal'nimu.—w. J. W, {""?lff*-‘hﬂ"""t;ghgr nant-
can be purchased from any of the JEr v, many
facturers who supply the trade. & oteenainted
of these in Londomn. Without i]tﬁﬂ iﬂlpﬂ ie
with the class of goods you E“A’FIF* s likely to suif
to recommend any particular rﬂ; ﬂt ar trade have
you. Those who are in Billlefrfﬂ S5t call m--‘f
no difficulty, even if travellew by trade il

-

T4

A

TIaL,

of ascertaining, through i:}rdma
the sources of supply.—D. L

ts, etc., of Iron, etc.
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only exception to irmness of grip bein
of stout stems, such as large centre-bils have, but,

for the great majority of bits, the brace leaves
nothing to be desired ; as to truth of centring, that

depends on the bit; but the stock or brace made on
the American pattern by Sorby, of Sheflield, with
ratchet, which is very useful in corners, beats, both

for quality and price, any American article of tl
kind. The cost is but 4s, tf . with ratchet.—B. A. ﬁﬂ

American Organ Coupler and Vox Humana.
--COUPLER.—I am not much acquainted with the
frqu:tmn.i work of American organ construction, but

give you such information as [ ecan, which will, I
think, enable you to add couplers and vox humana
to your instrument. But I must first caution you
that if your organ is without stops the bellows may
not be sufficiently large to supply couplers., As
regards the coupler, it merely consists of pieces of
wire about } in. thick bent and flattened at the
ends, as shown in Figs. 1, 2, and 4, fixed loosely at
euch end on a.platformn, marked ¢, by means of two
round pieces of wood, marked p, and of which a
view 1s given in Fig.5. Figs.1and 2 show a plan
of the platform and wires, the first coupling down-
wards, the other coupling upwuards. Fie. 3 gives a

section showing how the coupler is placed with
regard to the keys—aA B is the coupler

wire ; C, the platform ; p, the pinch-pin ;

E i3 the plunger which the key presses 2

down to cause the note to sound. On
this is fixed a wooden collar ¥, covered
with soft leather on the top. On the
underside of the key K is a little peg of
wood H, with a button on the lower end
covered with leather on the under-
eide. When the coupler is in action,
and the ke]f]' pressed down, the pegz 1
presses on the A end of the coupler wire,
cuusing the wire to partly revolve, the
B cnd of the wire presses on the button

in the case
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and wheel must be made as ligh '

possible, or it will not work. Plncgu t%mn ﬁuﬂ“ﬁrﬂ
at the back of the treble tube board, over the
bellows, boring a hole through to connect the hole
in the bottom of the wind-box with a similar hole
in the bellows. You will notice that the holes in
:I;:nwzandﬁ:; E‘iﬂm]?i in?tha ﬁ"m of the wheel, as

n . 7, an
seen sideways in Fig 8.—M. _‘#_ﬂppﬂﬂitﬂ o

Triple Optical Lantern.—OPTICUS AND OTHERS
—Re lowest cost of the condensers, objectives, jets,
etc., required for a triple lantern, as described in
WORK, No. 83. The cheapest house from whom to
obtain these requisites is Messrs, J. Theobald and
Co., 4, Bath Place, Kensington. This firm will
supply 4-in. compound condensers, mounted in
brass cells, at 9s. each ; rack and pinion double com-
bination portrait objectives, 12s. 6d., or the same
with flashers and extra large-faced lenses, 14s. 6d.
Well-finished blow-through jets, 9s. 6d. each, or
with cog-wheel lime-turners, 12s. 6d. each. A dis-
solver will also be required, and, asa triple dissolver
is an expensive aflair, it would be cheapest to fit a
six-way dissolving tap on to the twin lantern, and a
four-way tap to the third or top lantern. These
taps cost 12s. 6d. and 10s. 6d. each respectively,

Fig. 1.

Fig. 2.

on the plunger of the key an octave
higher or lower, as the case may be, und
causes that note to sound also. ‘The
sketch shows the coupler out of action.

When the draw-knob is pulled out it

causes the front end of the platform to
he drawn up as shown by the dotted
line, so that the A end of the wire is

close under the lpeg. and the B end close
down on the collar of the !Jlun;.:vn The
platform should be slightly rounded on
top, 8o as to lessen friction on the wires,
und the underside of the grooves in the
pinch pins should be lined with leather
or cloth, so that there may be no noise

in working. 'Fhetr]utfm'm may be either
hinged or centred at the back. Any
gtop action (such as a square or a lever)
that will raise the platform will answer
the purpose. Fig. 6 gives an enlarged

view of the button on the plunger. The

latform will only be about 2 in. wide,

in, thick, and long enough to carry all
the wires required to be actuated by one
draw-knob. This coupier action can
be placed in a sinall space, as it requires
but little rcom for working. As regards
the vox humana, or fun tremulant, Fig, 7

rives a |fenerul view of the fan and a E

gection of the box in which the motor
wheel is enclosed to be actuated by the
wind. The construction is very simple.
‘I'he spindle G is a round rod of wood

price it is sold at, or on the honesty of the sell
paid a good price for o tyre not Imfg ngo; I hlfrl;;: l{
on a nall in the wall, it broke at the nall by its own

weight. It seemed to be =
clay.—A. S. P. composed mostly of red

Transmitter.—M. A. C. (Qlasgow).—1 o
trace your former qQuery. If ruuﬂwunt to HI;TEHL?;
two or more tularhmm stations you cannot make
an instrument that will work™ satisfactorily as
transmitter and receiver.—W. D.

Charcoal Iron.—J. S. (Burton Latimer),.—
The ordinary fr:rru-!;;ﬁm plafe would suit your |::'If1r-
pose well enough. There are not many firms who
deal in this class of stutf. " 'Tinfoil of about 15
square fﬂl}ﬁtﬂ the pound.” Any chemist will supply

Spiral Chuck, etc.—OvERIIEAD.—As to mechani.
cal movements, there is a series of articles on the
subject, withillustrations, in Vol, X1. of the Knglish
Mechanic, continued from the Mechanie, which the
English Mechanic ubsorbed ; these arlicles are
taken from a uselul little work on ** Mechanical
Murﬂmtﬂ:nt:s. by Mr. Henry J. Brown, KEditor of
the American Artizan. You might get this book
through an American publisher in this country. 1
have just found a cover containing ten
ﬁhr_-ct.a._nr “Dingrams of Natural Philo-
sophy " in quarto, and a pamphlet ex-
plaining them in a popular manner,
published by Jumes Reynolds, 174,
Strand ; no price is mur]-.;mf: these are
‘prctt{ good, though about thirty years
old. You wish to know whether o notice
of the spiral chuck will appear in WORK :
1 hope that nothing of real use on the
lathe will escape notice ; but we are yet
at an early stage. You can very easily
dispense with a spiral chuck by marking
the change wheels, and then, between
each strand of your spiral, lowering the
wheel-plate and passing the correct
number of teeth. Ior instance, say you
wish to cut a spiral of ten threads or
strands ; then have on the mandrel a
wheel with, say, 100 teeth (any multiple
of 10 will do);: you cut one strand, then,
sinece you wish to turn the work one-
tenth before you eut again, mark with
chalk the 100 wheel, and the one it gears
with at the point of juncture; then
loosen the wheel-plate, and, turning the
100 wheel. pass ten teeth and lock in
again; continue so till you get round.
Another plan is simply to use the elick
wheel of the eccentric chuck for dividing
the strands. A spiral chuck should tit
on the tuil end of the mandrel, not in
front where it is often put., Get Nos. 863
and 901 of the Engl/ish Mechanic. you

Fi g._?'.

Fig. 8. €
American Organ Coupler and Vox Humana. Fig. 1.—Coupling down.
Fig. 2.—Coupling up. Fig. 8.=—View of Coupler, showing its

“'i}!j grlgll'uil descriptions of both plans.

Voltmeter.—CyMiro DEwWI.—AL some
future time I hope to describe a volt-
meter. The following will do as a make-
shift, and give tolerably accurate results,
Get a pocket compass, and fix to a disc
of wood a little larger so as to form a
stand for the compass. On each side

—

telegraph pattern binding serew or small
brass pillar. Stretch a piece of fine
brass or German silver wire exactly

2 in. or 15 in. long, and ! in. thick, Position under the Keys. Fig. 4 —Coupler Wire. Fig.5.—Pinch- ,..055 the centre of the com ass, close
grooved by a thin tenon-saw cut on pin (full size.) Fig. 6.—Plunger with Collar. Fig. 7.—Front down to its face. and connecs the
two opposite sides to receive the fans A, View of Vox Humana. Fig. 8.—End Section of Wind-box and two ends to the two pillars. Turn the
which are simply two pieces of thin Motor-wheel stand around until the compass needle
cardboard about 2in, wide and nearly us lies in @ line with the wire, If, now, a
long us the spindle, into the grooves of which they | Second-hand dissolvers and jets can very frequently | current of electricity ia sent through the wire,

are glued. The axes on which the spindle turns ure
pieces of steel wire (pieces of a knitting needle will
do well), great care being taken to insert them truly
in the centre of the spindle. The left-hand axis is
sufficiently long to pass through the wind-box ¢ and
to receive the motor wheel 5, The axle hole in the
wind-box must be bushed with cloth, to prevent
inrush of wind. The motor wheel, of which a front
view is ‘gn'_en in Fig. 8, is made with six or eight
leaves of thin wood or tin, and the box in which it
is enclosed may be made of thin veneer bent round,
built up square, or turned out of a solid piece of
wood with a circular hollow sunk in it to receive
the wheel. Probably an amateur would succeed
best by the second method, building up a square
box 44 in. high and the same width, and 1} in. or
2in. deep in the elear. As the space in which the
wheel works must only be large enough to allow
the wheel to clear, corner pieces must be added. as
shown in Fig. 1, so as to form the circular hollow
for the wheel. The wind comes in from the top
throungh a small hole ¥, so that it strikes on the
wheel in the position shown in Fig. 8, and is drawn
out through the hole at the bottom marked E,
which communicates with the bellows. Of course
you know that in the American organ the bellows
acts by suction and not by pressure, so that the
wind is drawn through the hole into the bellows, and
14 not blown from the bellows and through the top of
the wind-box. The hole ¥ is about } in. diameter
countersunk on the top, and covered with a valve o
woold or leather which may be connected to a rod D
asshown, which will be lifted when the draw stop is
pulled out. Any other stop action that will lift the
valve clear of the opening when the stop is drawn
will answer i:ll.'l.lu“}' as well, It must be understood
that the wheel is entirely enclosed in the wind-box
C, the left-hand ¢nd being screwed on, and the fan

be purchased cheaply. A short time since Mr.

Tyler, of 48, Waterloo Road, London, S.E., offered |

Eum'i{iet.ain good condition at prices ranging from
4s. 6d. to 12s,, likewise some dissolving taps at
0s. 6d. to 10s, 6d. each, and ready taped 9-ft. screcns
for 7s. 9d. As the above will constitute the chi«f
items of expenditure, it will be an easy matter for
ou to calculate the cost of the materials required
n the construction of the lantern. In a manufac-
turing town like Sheffleld yon should experience no
difficulty in obtain the sheet-iron required for
the lining of the lantern, or the brass tubing and
brass plates *for the stages ; and as for the wood, it
is always possible to pick up a couple of dining—
table (leaves cheaply at any second-hand dealer's.
You could lessen the cost of the instrument con-
siderably by making a biunial or twin lantern, as
this would answer all ordinary purposes for dis-
solving views, and for a certain class of effect
slides. You would then require a pair each of con-
densers, objectives, and jets, together with one six-
way dissolver.—C. A. P.

Drawing-board and Materials.—APPRENTICE
MeEcHANIC.—You can purchase all drawing mate-
rials of any artist's colourman, and most stationers
End. booksellers will procure them on your order.—

Dl »

Boller and Bridge-making. — ANxious IN-
QUIRER (Wednesbury).—" A Treatise on Steam
Boilers,” by R. Wilson, C.E., 63 , and ** Materials and
Construction,” by F. Campiu, C.E., 3s.; both pub-
lished by Crosby Lockwood & Son, London.—F.C.

Hard Rubber Tyre.—T. H. N. (Cockermouth).—
You cannot soften hard rubber . If it was
good rubber it would be soft. ° are made
of o composition having a certain percentage of
rubber—how much or how little depends on the
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the compass needle will deviate from the line
of the wire in proportion to the strength of the
current passing through the wire, lif Euqnectinﬁ
up one cell of & Daniell battery to the wire, an
noting the deviation of the needle, we may put
this Jown as re?resr:uting' one volt, and any number
of volts may thus be dutﬂrmlnagi by coupling up
Daniell cells in scries, and sending their current
through the wire.—G. K. B.

Advertisements. — BaTiHONIAN. — I can only
repeat to you what I have told many other sub-
scribers: that while you regard the advertisements
in WORK as a blemish and eyesore, other readers
look upon and consider them as useful for reference,
and always ready at hand if occasion requires.

Soldering and Staining.—D. T. (Chatham).—
If you and any other new subscribers will buy the
Index to Vol. I. of WoRrK, you will find therein a
host of references to both so durinﬁnd wood stain-
%r':rq. Then purchase the requisite back numbers of

ORK.

Cold Brazing.—A READER.—Cold brazing is a
tlelusion and a snare as Fﬂgﬂﬂlﬂ any practical work;
it is not suited for the job you want it for, nor for
anything else where strength is required ; nothing
beats the old-fushioned fire and spelter, or blow-
pipe and ditto. The receipts you speak about are
aimPly catchpennies; they have been published in
various journals, 1f, however, you should care to
try the process, here is a receipt and directions for
cold hard unlderipg:—-‘ﬂelt 10 dwts. of tin in a
crucible, and add in the following order as soon as
the tin melts, bismuth, 1 dwt.; fine silver, 8 dwts, ;

latinum foil, 1 dwt. When melted and nuxe:i
?ogether pour into a mould. Reduce this to filings,
and reserve till wanted. 'I'o usethissolder, prepare
the article for soldering by scraping and clcaning

of the compass, and close toit, ix a small .
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as forordinary so'dering. * Tin " the surfaces to be
united with a little of the following flux:—One
part metallic sgodimm to fifty parts mercury ; let this
flux be prepared by a chemist, and kept in a closely
stoppered bottle. Mix three parts of the solder
filings with one part of mercury in a mortar tili
reduced to a paste, smear it on the surfaces to be
united, and press firmly together: it will set hard in
a very short time. Suitable only for articles that
cannot be exposed to the heat necessary for brazing
in the ordinary way, and that are not likely to get
struined or knocked aboat.—R. A.

H tatic Bcellows.-HyYDRO.—HYDRO has
made a hydrostatic bellows ; the sides or connection
between top and bottom are of American cloth,
with the inside coated with boiled linseed-oil, which
arrangement answered until the water began to
ooze through small cracks. If I purposed making
such an instrument I should use stout waterproof
cloth from a rubber manufacturer : this would be
much better. Another difficulty is that the present
cloth is fastened with copper nails 4 in. long, driven
close together, and he asks, how can they be re-
moved? This ought to be no serious culty.
Supposing the circular top and bottom were turned
in n lathe, re-mount them, and cut off, say, 3 in. each
side down to the nails, and then when the head and
part of the shank are exposed they can be easily
withdrawn. Or if they were simply sawn out, then
l‘.‘li:f} a ]':-;rn}' the wood with a chisel down to the nails.

Chamber Organ Drawings.—PooLE.—Too long
an answer would be needed to deal with this in
“=hop.” Wait until the Organ Building articles
appear in \WoORK.

_Spelter. -liraziNc.—You have not gone WIong.
You had not the right kind of spelter. Spelter is
certainly not ** brass borings,” and if he said it was,
he either does not understand his business, or he
deliberately sold a lot of rubbish. In future, if you
want to braze anything very particular, and are not
sure of your spelter, try a piece first on some of the
same Kiud of metal that you wish to braze. If you

want good, easy running spelter, npgl to Messrs.
Warner & Sons, Crescent Foundry, Cripplegate, or
to Berham & Froud, Chandos Stree gﬂ ; you

ghouldl state what you want it for, and you will get
a good article.—R. A.

Shocking Coil.—C. A, B. (London, N.W.).—We
have not yet published any articles on shocking
coils, or on motors for revolving vacuum tubes, but
a series of articles on these subjects is in course of
preparation for Wokg.—G. E. B.

Gilding Jewellery.—T. G. P.—A short series of
articles on this subject is now being prepared.
You will learn better how to gild your few
" odments” of gewtllerf from reading an article on
the subject, than from a few brief directions in
“Shop”.—G. E. B.

III. -QUESTIONS SUBMITTED TO CORRESPONDENTS.

Cardboard Models.—J. F. (Mullingar) writes :
—" I shall be glad if any reader will let me know of
any work published instructing how to prepare
models in cardboard. I should like to have a.dcrress
of publisher and price.”

Wire Gauge.—J. G. (Glasgow) writes :—* Could
anyone give me some information anent the new
legal standard wire gauge—if it was instituted by
Act of Parliament, or otherwise; also if the Bir-
mingham wire gauge is now abrogated? My warm
thanks to HERk SPRING for his simple, yet clear,
demonstration of how watch hands can be turned
back without atfecting the movement. The gauge,
also, I now understand, and will be of use,”

Blacksmithing.—G. A. T. (Ilfracombe) asks for
addresses where he could obtain designs for wrought
iron gates, suitable for a gentleman’s villa.

Carvers’ Tools.—J. D. (Tiverton) writes :—* Will
any reader furnish me with the addresses of good
carving tool makers?”

. Fire-proof Safes.—J, D. (Tirerton) writes:—

Having discovered that some silver plate, which
had been deposited in a fire-proof safe, .h;a taken
rust, I asked a silversmith about it, and he told me
that it was owing to damp, which was often, if not
always, the case with articles placed in above-
named chests, Alight I ask if other readers of
WorK have had similar cause to complain, and if
there is any remedy? Would lime absorb the damp
and kcep the air dry and sweet 1"

Punt.—W. P. (Cardiff) writes: — *“Would an
reader kindly instruct me as to makin

a
‘punt?” I have a great liking for a 1:&1.1:11:..'F

Rabbit Skins.—IDEM SONANTIA writes :—* Will
tome Kind reader give me instructions how to
cure rabbit skins for domestic use ?”

- ‘A"Ppulntmunt.—h. T. (Eastbourne) writes:—

ould it be possible for me to obtain a situation
under the British East African Company as Smith :
and if so, where could I apply?” . !

Window Chemical —C. T. (4shton-
under-Lyne) writes :—* About twelve mmt:tfhn ago
Isaw a man in Leeds washing windows with some
kind of liqu.igm?.rahnn which he kept in a gutta-

rcha or in ber bottle; he put some of ﬁ“in a

ucket of water, brushed it on the glass, and washed
iéugtrlw_ thnt?&lind it nlﬂin.nad all the dirt

e without doing any harm to the paint
or putty. Can any reader Eh :f me with partico-

lars of this tion?
acid 1* lfmpm on? W it be a chemical

IV.—QUESTIONS ANSWERED BY CORRESPONDENTS.

Venetian Blind Painting.—E. C. (Norwood)
writes :—*' In reply to fuur appeal for co-operation
from correspondents, I beg to forward subjoined
sketch of trough for the rapid painting of Venetian
blinds. I have painted many of them, and for the
benefit of ABPIRANT, who writes under the heading
of ‘Venetian Blinds,” page 522, Vol. II., I give the
following details :—The trough is made out of any
kind of wood, # in. by 5 in floor-board answering
the purpose first-class, about 4 ft. 6 in. being
most convenient for length, and the two picces
nailed together at an angle of 45° and resting on
two bearers, each fixed about 6 in. from each end :
a nail is then driven perpendicularly into the bottom
of the inside of the trough, as at D, about 3 in. from
one end, which acts as a stop for the lath while
under the brush, without which the lath would
gslide out of the trough. The nail should not be
above the level of the lath, or it will cut the brush
in the centre—only just suflicient to answer the

. |SECTION

Trough and Parts.—A, Trough; B, Bearer; C,
Lath in Trough; D, Nail Stop.

purpose. The first finger of the left hand is placed
against the other end, and performs the same oflice
against the brush in its opposite course, and is also
ready to assist in the turn-over to paint the other
side, which I should add is done with the two
first fingers of each hand, without laying down the
brush. I don't know if it would be trespassing
for me to say that to paint a Venetian blind, say of
thirty laths, in a trough of this description, would
take me about twenty-five minutes ; Eut to paint
the same blind as I paint them now—that is, with
one end resting on a box of a convenient height and
size, with the end of the lath resting against a tack
for a stop, and the first finger of lhe%eft hand in the
hole nearest the other end, and turning it with that
finger and thumb—would take me about thirteen
minutes; it is well to practise that way : it is easy
to get into it, and you save time in not having to
walk to and fro to set down the laths."—[Thank vou
for your able reply. There must be every week
many points which suggest themselves to you and
others, and for the expression of which the ** Shop”
columns of WORK are specially designed. Let me
hear from you, and others too, often.—ED.]

Magic Lantern.—\W. B. (Maidstone).—You will
find a paper on * How to Make a Triunial Optical
Lantern™ in No. 8 of Work. There is no paper in
hand at present on the construction of so cheap a
lantern as you suggest.

Water-pipes. —W. B. (Maidstone) writes to
GLASGOW (see No. page 554, Vol. IL.), who is a
sufferer from water-pipes bursting, and who would

' like to know of a regulator to prevent same :—*'I
. might say that GrLascow is not the only sufferer,

for we are subject to the same complaint. The
only safe, and cheapest in the end, and effectual
regulator that we advise is to fix, or have fixed, a
‘stop-cock’ on the service in the cellar or other
convenient place to be easily got at. I think GLas-
Gow will find that he can regulate the pressure to
what he likes, or he can shaut it off altogether. No
doubt there are other regulators in the market
(GLASGOW could use, but as I have found that the
‘stop cocks’ do their work effectually, I have not
troubled myself about any others. 1 hope the
above is plain enough for GLASGOW to understand.”

Bl Swords and Guns.—W. B. (Maid-
stone) writes:—*'1 should like to ask a question
through *Shop.” If there are other methods to blue

swords and gun barrels g:n come within the scope
of the amateur) besides the elaborate process of the
heating apparatus?”

V.—BRIEF ACENOWLEDGMENTS.

Questions have been received from the following rorrespon-
dents, and answers only awnait space in S8Hor, upon whieh there
18 great pressuwre:—H. F. 8 (Hammersmith); J. M.: H. E.
(London, N.W.); LecHORN : W. H, H. (S.E.);: A. B.; li. E.
iKensington); L. A. C. (Wigan': H. E. (West Bromwich);
CLERK ; ECONONMT ; H.J.tEEcr Holloway): £8.D.; CORNICE;
VAPORIFER ; JOINER; W, T. (Hanley);: M. L. (Bockdale);
F. F. : J. W, (Sheffield): J. B. (Ramsbottom); B.-C.
an)phﬂ- G. H. M. (Camberwell) ; CHARITY; J. H. E. (London,
w.); J. T E.é_mtnmm: JABRZ: W. W. (Brirton); W. B.
(Lendon); G. H. (London, E.C.); H. B. T.:F. W. H. C.: J. 5.
lﬂnmu‘]_: BOSWORTH; K. W. ( W.: W. H. R (Liver-

A e A AT A O

’ - - L] L]
DAxS EMBARAS; W. W. (London, N.W.); H. A. (Leeds); AP
PREXTICE; A ii"mm: W. (London, N.); AMATRUR;
W. AXD L. (Leeds); F. R. H. (Manchester) ; W. F. (Lindhurst):
UxcLe; H. D. olk) ; G. A. (Li ); TMMOT; CaAPUT
Niger; R. B E): F. C Junction) ; C. H. B.
A A W (Waketid; 2 R Rt ol B ol G

; . s M. erry) ; (8u : G. P.
\Elgin) ; SHEET METAL WoORK; LANCASHIRE
FORD: A. H. : B. D stom) ;

AD; RaIN-
Youxe Siegxy

(Bowuth 3 " (l;p
WRITER; J. F, P.lnﬂ'il.‘h:::l; W.M.; T. Q (Sunderland); ToM. |
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“WORK” EXHIBITIOY.
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THE Proprietors have the pleasure to announce
that the

EXHIBITION

WILL BE OPENED TO THE PusLic,
AT

THE POLYTECHNIC INSTITUTE,

REGENT STREET, Loxpox, W.,
ON

MONDAY, DECEMBER 29th, at 2 p.m.,
BY
SIR JOHN LUBBOCK, BaRT., M.P.

%
WORK

is published at La Bells Sauvage, Ludgate Hill Londom,
v o'clock every Wednesday morning, and should be ut.-l'u'nubhm:
where throughout the United Kingdom on Friday af the latest,

TERMS OF S8UBSCRIPTION,

3 monthe, free by pest s se  se JB.BL
6 months, o se aeoee S84
12 months, - - «« 68, 84

Poetal Orders or Post OMce Orders payalile at the Geoeral
FPoet Ullice, Loudon, to CasseLL and CoMPAXY, Limited

TEREMS FOR THE INSERTION OF ADVERTISEMRXTS IN RACH
WEEELY lBSUE,

£ od
One Page = - - - =« = =« . .1200
Half Page - - = = = = = =« =« $l100
Yuarter Page - = = = = = = = 3128
Eighth of & Page - - . = - i 117 &
One-Sixteenth ofa Page- - « <« - . 100
1o Columanp, per inch = = = = = « 0l0O

Emall prepaid Advertigements, such as Situations Wanted
and Exchange, Twenty Words or lese, One shilling, and Uoe
Penny per Word extra if over Twenty. ALL OTHER Adver-
tisements in Bale apd Exchange Columo are charged Joe
Slulliog per Line (averagiog eight words),

Prominent Positions, or a series of inserilons,
by lpt.nd arrangement,

#,* Advertisements should reach the Ofce fourteen
days 1D advavce of the date of 1ssue

SALE AND EXCHANGE.

Beit's Patent Enamelled Adhesive Water-

roof Advertising Paper Letters and Fizures
}: all colours and sizes. Best and cheapest, Liberal terms

to agents. Sample sheeis, gratis, Factory, 17, Arthor
Street, W.C., London. _ [z ®

Tools, Tools, Tools,—The cheapest house in the
trade for Englishand Americantoolsis LUNT'S, 297, Hackney
Road, London, E. Send stamp for reduced price list. [4®

Victor Cycle Co., Grimsby, sell Mail Cart Wheels. [15R

Machinery and Tools.— est stock in London.
BRITANNIA L"‘r:?.r, 100, Houndsditch. h or hire purchase.

Gas and Steam Engines.—Engineers, Amalcnr!’;
Builders' Tools, Stocks, Dies, Forges, +¢tc. ; catalogue o
new, 6d., or list second hand, 2d.—BRITANNIA Co., Cdl-
chester. 5

Best Book on Lathe,—Chapters on Metal Spinaing
and Screw Cutting, 3s. ; soiled copies, zs.—BnnHm;
Co., Colchester. " " ﬁ[:j:ts

Paper Letters, Rubber Stamps, etc.—Age
5houldp':1 ply for samples (ree).—WiLLCOX Bnu}'l_:z;.ﬁ'_
172, Blackfriars Road, London, S.E. At Work IIIS
tion, Groups V. and VIIL, Y

Six Cabinet Copies, from Carte or Ca%nr-t Phato,
for 35, 6d. Originals returned uninjured.— ‘lel-l“hI l'
HexRry, Alvaston, Derby. - i < cE

Sign-writing Made Kasy.—Every :
'lnn'ritltg.-.’l 1llustrated instructions for easy, cheap, simple,

and rapid process by which eiaborate l:f:ﬂ‘ mul,i:

be done equal to rlf-‘lll"ﬂ‘r'i"l“ll work.
marking out eight different ‘igud alphabets, The lot 1%,

post free.—F. COULTHARD, .
Cheap Lots of Designs.—ico Fretwork (speciality
100 ditto (last season’s), 100 , 100 Repoussé, s

full size), 100 Cake-Icing, 300 Tuming, 400 Stencils,
Shields and Mono Each packet, 15. ;r: wﬁﬂﬂt
Stencils, 6o large 2s. 6d. All postage 25
free.—F. CouLTHARD, Terrace Road, Bumacmﬂllh-h e
Rubber-tyred Mail Cart Wh o de
with axles and brass caps, I'rum&l. per s C
P::;rmhulalar Tyres reasonable.—WALKER g
Deptt, Leeds. =3
Model Bolts, Nuts, and Serews —Lag®
illustrated list, 3d. ; 2,800 vane screw ""’"’5.““
taps, spanners.—BuTLER BROS, Road,
Hackney, London.

.Ih..

the Buyers' Guid:,_cmmtl:'

chanical subjects, with table BLSe™ "ot fee, 5
te :

:f;?!f. Eu.. ﬁc;.-—linlrmu Co., Colchester.

P weed
A Barnes' No, 4 meﬂﬁm

a few months only.—H.

Brownroyd, Bradford.
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A DVERTISEMENTS.
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Macmillan & C(Co.’s Sclence Puhlma.tmns.

Machine Construction.

The Mechanics of Machinery. By Frdf. A B, W, Kexxepy, F.R.S

Kinematics of Machinery. By Prof Revreavy.
F.R.5 218

Steam Engine Design.

128, 6d.
Trans, by Prof, KexNEDY,

Ey Prof, J. M, Withax., 2:s.

Scund, Light, and Heat, and Elementary Ph}FElES.
Examples in Physics. By Prof. D. E Joxes, B.Se, 1s. 6d.

Elementary Physics. By Barrous H-e.n?"' F.R.5. 4s. 6d. Questions, 25

uestions and Examples on Experimental Physics: Soun 1
Q tricty., and Magnetism. By B. Logwy, b, 1-.?-"; S, *:5‘.:'11 ¢, Ligh, Heat, Elec-

A Graduated Course of Natural Scmnce f
Schools and Colleges. Par: I.

An Elementary Treatise on Sound.

or Elemtntarv,r and Technical
Fiest Year's Coursg, Ly the same. 25

By W. H. Stoxg, M.D, 35 €éd

Magnetism and Electricity.

Elementary Lessons in Electricity and Magnetism, By Prof. S, P. THOMPSON

45, i"i

Practical Physics. Ev Batrorr Srewart, F.R.S.. and W. W, H. G o
Yol. “ Electricity and Ma gnetism. =s, & School EE., B.Sc.
Lj."__ rici 1_'! .l."li ‘lI:lh‘rnE[._*rm .I Lr.p- _'::l!, oy :._--d cnuriﬂ- '\ul. ]*.

Absolute Measuremi.-nts in Electricit and M G gl
Two Vols. i 1. 12s. 6d. 4 agnelism. By Prof. A. Gray. In

Elementary Book fﬂr Beginners. By the same, 5s. 6d.
Steam.
Eteam : An Elementary Treatise. DIy Prof . J. PERrRY. 45, 6d.

On Heat, in Relation to Steam and the Steam Engine.

il By G.

SHaxy, MLA,

MACYNILLAN

L& CO..

Botarny.

Primer of Botany. By Sir J. D, Hooker, F.R.S. 1s.
Elementary Botany. By Prof. D. OLiver, F.R.S. 4s. 6d.
A Course of Practical Instruction in Botany. By Prof. Bower,

The Etud:n;c‘ll- Flora of the British Islands., By Sir J. D.
105, .

106, 6d.
Hooker, F.R.S,

Metallurgy. .
Practical Metallurgy and Assaying. By A. H, Hiorxs. 6s.
A Text-Book of Elementary Metallurgy. By the same Author. 4s,
iron and Steel Manufacture. By the same Author, 35 64

Geology.

Class Book of Geology. By Arcuiearp Geikig, F.R.S.
tions. New and Cheaper Edition. 4s. £d.

Outlines of Field Geology. By the same Author.

With zco New 1llustra-
3s. 5d.

Physiography.
Physiography. By Prol. HuxLey, F.R.S, 6s.
Primer of Physical Geography. By Arcuisarp Geikie, F.R.S. 1s

ElcmentarEdLenuni in Physical Geography. By the same,
15,

Qutlines of Physlography—The Moveme.ts of tha Earth.
Lockver, F.R.S. 1s. 6d.

Elementary Lessons in Astronomy. By the ~c-... =< 6d.

Animal Physiology.

Primer of Physiology. By Prof. M. Foster, F R.S. 1=

Lessons in Elementary Physiology. By T. H. H 'x1ev, F.R.5,
tions, 1s. 6d.

LONDON.

4% 6d. Questions,

By J. Norman

Ques-

45. €d.

A WONDERFUL MEDICINE.

FOR

FEMALES THESE

Are universally admitted to be worth a Cuinea a Box for Bilious and
Nervous Disorders, such as Wind and Pain 1in the Stomach, Sick
Headache, Giddiness, Fulness and Swelling after Meals, Dizziness and
Drowsiness, Cold Chills, Flushings of Heat, Loss of Appetite, Short-
ness of Breath, Costiveness, Scurvy and Blotches on the Skin, Disturbed
Sleep, and all Nervous and 1rembling Sensations, &c. &c. The first
cose will gi\r: relief in twenty minutes. This i1s no fiction, for they
have done it in countle:s cases, Every sufferer is earnestly invited to
try one Box of these Pills, and they will be acknowiedged to be

Worth a Guinea a Box.

PILLS ARE

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

These are FACTS testified cont

nually by members of all classes of society, and one of tl.e best guarantees to the nervous and debilitated is,

BEECHAM'S PILLS have the Largest Sale of any Patent Medicine
in the World.

Prepared only by the Proprietor, T. BEECHAM, St Helens, Lancashire, in Boxes 1s. 1id. and 2s, ¢d. each.
N.B.—Full Dirvections are given with each Box.

Ue-alera everywhere,

Sold by all Druggists and Patent Medicine

Invaluable as a
Strengthening and In-

vigorating Beverage.

ndlspensable for Enriching Gravies,
preparing Soups, Entrées, &c.

Pure, Palatable, %m

Instantly prepared.
WILL KEEP ANY LENGTH OF TIME.
SOLD EVERYWHERE.

ESTABLISHED 185L

BIRKEEGE BANI,

Christmas £ New Year's Gifts.

SANDOW’'S famous Trainer, Attila, writes:—* Pumiline Liniment
is the finest thing in the world to relieve the muscies and to impart strength.
I strongly urge its use to all athletes.’

NEVER FAILS to give imme-
diate Relief and finally to Cure all
cases of Musculur and Chrowic
themmatizsm, Gout, Stiffness
of Joints, Sprains, Bruises,
etc.  Also most efficacious in Bron-
chitis and Throat and Chest
Ajfections.

700 TESTIMONIALS FROM MEDICAL MEN,.

1. The '.nce of Wales writea:  ** Nothing gave my patient <2 much
relief as Stermn's Pumiline.” Sir lorell Mackenzie writes ;(—** Admirable i Throat Atffections.™ Dr.,
Stevens wriles :—** Pumi ine cure| me in a severa Lranchial attack.” The Medial Pre.i says—
* Steru s I‘unuunt is reliable and curative.™

From ail Chemists, 1a. 13d. and 2s. Bd. per Ecitle, or 3d. exira for postage, from

G. & G. STERN, 62, GRAY'S INN ROAD, LONDON, W.C.
A Work on Lh! “Home Use of Pumiline™ sent tree on appl:cation.

Price 4d.
CASSELL'S

TIME TABLES.

UVEE
ictans tv H. R

One of the Ph

MOSELEY:SON(}

Southampton Buildings, Chancery Lane, Lnrdun.

THREE per CE"‘IT INTEREST allowed on DE.
POSI’ L5, repaval ble on demand.

T“”r per CENT. INTEREST on CURRENT
ACCOUNTS ca'culated on the minimum monthly balances,
when not drawn below £ 100,

STOCKS, SHARES, and ANNUITIES Purchased

:Ind ""' _lll

l]ﬂ‘.\. TO PURCHASE A HOUSE FOR TWO
CUTEAS FER MONTH or A PLOT OF LAND FOR
FIVE SHILLINGS PER MONTH, with immediate s

e Appdy at the Office of the BIRKBECK FREEWULD LAND
L"* s v, as aleive,

The BIKKBICK ATMAMNACE,
BB a)phcaticn,

address.
with full particulars, post free

FRANCIS RAVENSCROFT, Manager,

Cassell’s Complete Catalogue,
containing particulars of upwards of ONE
THoUsAND VoLUMES, published by Messrs,
CasseLL & CoMPANY, ranging in price from

THREEPENCE TO FIFTY GUINEAS,

will be sent on request post free to any

CASSELL & CoMPANY, LIMITED, Ludrale Hiil, Londan.

323HIGH HOLBORN Lonbon.w.e

ZUUPA“EATALUGUE

¥, 700 ILLUSTRATIONS
e Per Post 6°

ORDERS or /0/-
CARRIAGE PAIDJ-I
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.. MELHUISH'S No. 735 PATENT LOCKWOOD'S
GBI&BIHE

D Garvine AND Work BENcH GABINET. | HANDYBOOKS ror HANDICRAFTS.

it - ANTED TOOLS, precisely the same as we supply v " . ‘
Fitted with W"‘;ﬁf‘%mmm Workmen. From £7 10s. NEW VOLUME. Now Reapy, 28, (Post FRreg).

e fron vass Wood., Stained and Polished Walnut, and can " y
” ) L o ;u- fu:urfrl to HMHa J'J:I-I'::‘l ise with any Furniture. Ihe _C&blll&t Wﬂrkers HﬁndYbDUk - A Prac'
tical Manual, embracing information on the Tools,

AWARDED ERONZE 3[_1turiala.} A lzpliunces, and Processes Employed in Cabinet
| - Work. By P. N. Hasvuck.,  With 100 Hllustrations
for ' By the Author. Now Ready.

EXCELLENCE 1884 THE CLOCK JOBBER'S HANDYBOOK, 2s,
of — Tue MODEL ENGINEER’S HANDYBOOK, as.
TOOLS THE MECHANIC'S WORKSHOP HANDYBOOK, zs,
MEDAL, THE PATTERN MAKER’S HANDYBCOK, 2s.
THue WATCH JOBBER'S HANDYBOOK, 25,

THE WOOD TURNER'S HANDYBOOK, 2s.

THE METAL TURNER'S HANDYBOOK, 2s.
Fondon: CROSBY LOCKWOOD & SON 7, Stationer’s Hall Court, E,C,

For Christmas Decoration!!
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USE ‘
JunsuNis 6d., 1s., and 5s.
per Bottle.

- (READY MIXED).
——— SOLE MANUFACTURERS,

'''' DANIEL JUDSON & SON, LIMITED.
SOUTHWARK, LONDON, S.E.
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-~J A& ]LI*ii OUR TTLLUSTRATED LISTS, 1"{5-5'1' FH:E.-E.
R MELHUISH & SONS,

wl. 835. 87. FPetter Lane, LONDON. |

Provetits aml relieves INDI- BRIGHTENS and CLE.&RS
GESTION, FLATULENCE, DYS- the COMPLEXION, and is highly
FEPSIA, HEADACHE, and all recommended by the MEDICAL
other h’.;n:ln_".'u]t [rrecularities, Profession. Corrects all ERRORS
NEW LIFE 1nd VIGOUR,  Doe B [oF DiET, cating or drinking.

sesses manellous  recuperative S M “1 ha d Is a most pleasant effervescing
rabertias 1s invaluable . LIEUT.-COL. HUGH BAMBER, 40, HANLEY SQUARE, MARGATE, saysi— ve now use ne  drink TING
peoptthes, 35 Hwaisaine T o the SALT REGAL for two years. I have much pleasure in stating that I have found it the most § MOrNINg drink, STIMULA

-:Nllimfﬁfli L:::””Lllmm i rm:l‘r' agreeable in taste of all Salines, and a certain cure for bilious headache and furred tongue, from what- | the APPETITE, and giving tone
WOTke iraim and resiuscitatng '

exhausted vitadity, cvr:-:;;:f::'tii::.n{_g'!:.::nists and Stores; or by Post from the MANAGER, SALT REGAL WORKS, LIVERFOOL to the entire system.
NOW KEADY price 1s.; post free, 1s. 3d | PI G T u H E Fourt Epition. Enlarged and Revised.
- w Bah ' 5§ > ¥ . o i
Y UILE TIDE THE FRAME MAKER'S INSTRUCTION BOOK.

For CHRISTMAS, 1890, E—ﬂﬂtﬂiniﬂﬂ"‘ FHAME 150 Diagrams, Designs, and Paflerns,
A Magnificent Large Presentation Plate, suitable for framing, entitled Instructions in Joining, Fitting, Mount Cutting, &e.

‘““Prince Charlie's Farewell to Flora Maedonald,’ after an Original ] ices of Mouldings, and every requisite for the
Panting by Georce W. Jov, TEJ_‘I-TG*LILICE'L‘ in the highest style of Chromo-Lithography. " Also Prices 'i::r;u.!‘a.:.mlt}u*.:r Free, 8 Stamps.

A Complets Novel, entitled **I Saw Three Ships,” by Q, Author of ** The '
splendud spur,™ Dead Mntu'-s. Rock,' &ec. 1llustrated thrm:ghuutbyw'ﬁLTHR PacGerT. GEO. REES, 115! Strand (Eurner 'ﬂ'f Sﬂ"i'ﬂ'f St) |

Spiciadid N
Four Full-Page Pictures Printed in Tints, &c. &c. &c, 2 don.
I.".»Em L & Comrany, LiMITED, Lilril!:f:lf:' Hill, London. Moulding Dept., 41, 42, 43, Russell St., Covent Garden, Lon

FRETWORK FOR AMATEURS OF BOTH SEXES AND ALL AGES:
THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASILY LEARNT

. \ : RK
J' ‘ H. SKINNER & Co. having Dissolved Partnership, are offering their Enormous Stock, including E5foG€ET%RA%}rEIEHJﬂ

PATTERNS and 100,000 ft. of Solid and Three-Ply FRETWOOD, Veneers, &c.; 1,000 Gross ©
an immens<e quantity of TOOLS, OUTFITS, &ec., as a special inducement to their customers to order at once. b od. none of which would be sold
4 500 1s. Books of Fretwork Patterns, each containing Twelve Large Sheets, beautifully lithographed, none :
retail at less than 2d,, and many at 3d. and 4d. each; also o ) . . designs, many ©
1,200 2s. 6d. Books of Fretwork Patterns, containing Twenty Sheets, 1gin. X 12in,, of new designs,

..ﬂ'., :_'  at 64. each. These Books. £375 in Value, will be GIVEN AWAY.

r‘i 3 F—l‘ﬂ' Amateur customers ordering 5s. worth of designs from Catalogue will be presented with one of the above 1s. Eooks.
o8 \

V_§
X N will receive a 25, 6d. Book. . amounting
™ P . . - : r Blades, and Designs,
l.'l’)i'i ‘hl'jie.l An Allowance of 10 per Cent, i» goods will be made on all mixed orders for Wood, small Tools, 5:_}'::'? “i’f i
Ty VX!

Deged

{ which would retal

Those ordering 1os. worth

N.B.—A SPLENDID OPPORTUNITY FOR BEGINNERS.

on
ient Planed Wood and 1% Handbook

‘? to 10s., and 15 per Cent. on orders amounting to 20s. and upwards. NOTE.— This reduction does not apply to
-.L-.'.4. aa CJ:{!,‘ IS

Complete Fretwork Outfit, comprising 12-inch Steel Frame, Forty-eight Saws, Awl, File, Four Ut'ﬂ-:“",‘“"‘h.suﬁ‘. f s, Quthits
Fretwork), An Archimedian Drill, with rnﬂﬁamllc and Three Bits, will be SENT GRATIS with each Set.  Post iree for 35 5t

25, g, post free. 6 it znd quality assorted planed Fretwood, 1s. od ; post free, 2s. 6d. 12 ft. ditto, ditto, 3s. ; post free, 45. 3d : e . &d. per paur. No. 5
G RATES I T1-EVERY PAIR WARRANTED. —Sizes, :';m. to12in. No. 1, Unpolished Beech, td. per pair. No. 2, _FJ"‘:"“'. H‘iﬂia-.': No, &, Metal framé,
" Acme ™ pattern, all steel, 35, per pair, No. 7A, " Caledonia™ patiern, self-adjusting on screw fastening the whole skate, the best principle, &5 | : ek
with siFap com lete, 15. q-.L per pair ; stage, 5d. Per [palr. These are not ruhbnh; we Warrant every pair, ) . Poli hing and \'lf‘-‘liﬁhlnﬂ- P 1
Wall Bracket. ~E CATALOGUES of Machines, Designs, Wood, Tools, etc., with oo Illustrations and full instructions for Fret-cutting. 'I'I.::ll E:duhrd Prices to clear.
Price 6d. post free. A Speciuen &1, Fretwork Desiga BENT h_’ﬂ..ﬂ.TIE with ea-h Catalogue ; also a List of Designs, Outnts, Tool Chests, etc., at Lr ¥

N.B.—All crders muss be accompamnied by remittance. APPLY—

J. H. SIEINNER & CO., " g o EAST DEREHAM, NORFOLE:
— _ KNind.y mention thisr paper when ordering. ._________-_—_—_—_ -

PRINTED AND PUBLISHMED BY CASSELL & CoMPANY, LimiTeDp, LA BELLE SAuvace, LoNpon, E.C.
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