-ﬁu._r.
= - 1

sl

P

f

il i L

- = .

- - e i - e e

e e e . L

WO RK

An Tllustrateo Magazine of Practice and Theorp
FOR ALL WORKMEN, PROFESSIONAL AND AMATEUR.

(4l Rights reserved.)

Vor. II.—No. 94.]

SATURDAY, JANUARY 3, 1891.

[Price Oxe PEnxy.

WHIBLEY’S REYOLVING-TABLE
BANDSAW MACHINE.
FOR CUTTING HANDRAIL WREATHS,
CIRCLE-UPON-CIRCLE RAILS, DOVETAILS,
AND OBLIQUE CUTS OF EVERY DE-
SCRIPTION.
BY THE INVENTOR.

—

Tge MACHINE ITSELF: ITS PECULIARITIES AND
CHARACTERISTICS.

Agout three years ago, whilst discussing
‘with a fellow-workman various matters
ining to the principles and practice of
Eundrailing, I was asked if I thought it
within the range of possibilities to cut a
squared handrail wreath direct from the
lank by means of a bandsaw machine.
his question set me thinking, and suz-
gested possibilities not previously thought
of. A careful examination of the conditions
to be complied with led me to see that

though handrail wreaths, or rather forms
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Fig. 1.—Front View.
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Fig. 3.- Group of Pieces cut Ly Machine.
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OLVING-TABLE BANDSAW MACHINE.

nossessing the elementary properties of -
handrail wreaths, might within very narrow
limits of possibilities be produced upon the
table of an ordinary bandsaw machine, by
the aid of auxiliary appliances designed for
that purpose and for use upon the table,
yet the conditions were obviously such as to
render these machines practically useless for
any such purpose; and hence it was that
such work was invariably done by hand
labour at the bench. What was required
was a machine with a table that could be
canted to the pitch angle of plank from
which the rail was to be cut (usually a very
steep incline), and while so canted, or inany
other position, turned freely around the
saw ; means being also provided for suitably
controlling the movements upon the table
of the material to be cut. at such was
ractically possible was soon placed beyond
Soubt. A jigger or fretsaw machine was
made to these conditions, using for that
purpose the blade of my bowsaw connected

Fig. 2.—Back View.
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to a reciprocating frame. This was a very
primitive and unpretentious looking affair,
made in a few hours out of odds and ends
to band, without the outlay of a single
penny, but yet it worked fairly well, and
enabled me to cut out wreath pieces in the
manner desired, as also other work of double
curvature, etc. etc.

This machine in time gave way to a
small model bandsaw machine of more
substantial make, with saw pulleys 8 in.
in diameter, made so that it could be
driven direct from the lathe; and many
and various are the forms I have produced
with this mechanical toy; including among
others all those mentioned in the title of
this article, or illustrated in Fig. 3. A band-
*saw machine with saw pulleys 30 in. in
diameter, to be power driven, was next made
to the order of my then empluiers, and has
been in constant use during the past two
years, giving the most perfect satisfaction,
and by its performance has most conclu-
sively established its great superiority over
all others ; not only for the class of work for
which it is specially designed—viz., handrail
wreaths and other work of double curvature
—but in an even greater measure for general
workshop purposes. i

A half-full size wooden working model of
this machine, but with such later improve-
ments as have been suggested by experience
galined in working the original, and from a
continued desire to render the ‘whole as
perfect as possible, will be shown at the
forthcoming“Work”Exhibition, with several
specimens of work done by it.

Figs. 1 and 2 are front and back views
respectively of this model, which it will be
seen materially differs in many respects
from those of ordinary construction.

The differences briefly stated are :—

1.—In the construction and mounting of

the table.

2.—In the character of the guide fence for

use upon the table. :

3.—In the form and character of the

standard.

4.—In the placing of the driving belt and
pulleys.

5.—In the mounting of the bottom saw
pulley.

6.—In the mounting of the top saw pulley.

7.—In the construction of the saw pulleys.

8.—In the character of the saw guides,
both above and below the table.

9.—In the counterpoising of the top saw
guides,

1. The table 1s constructed to cant through
an angle of 60°—a far greater angle than
usual with such machines—and is perfectly
balanced, however placed. It can _also,
whether horizontal or inclined, be [reely
turned around the saw, and secured in any
desired position by means of a clampin
gcrew ; or may instantly be adjusted an
secured 1n any one of four primary positions
90° aﬁart by the insertion of a locking pin
in a hole provided for that purpose. The
two axes about which the table turns are
mutually at right angles and intersect ; one
coincides with the cutting edge of the saw,
the other with a horizontal ﬁ.na upon the
surface of the table. :

2. Iglpon the upper side of this table and
parallel to its horizontal axis a dovetailed
groove 1s formed extending-from side to
side ; in this a slide-bar or plate is fitted,
of easy motion, its upper surface being even
with the top of the table. By means of a
clamping”screw with fly nut on under side
of table, this slide mn% be made fast in any
part of the groove. It may also be cansed
to move freely throughout t{m whole length
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of the groove, passing in at one end and out
at the other ; or by the use of an adjustable
stop provided, the motion of the slide in
either direction may be determinate in
distance, if so required. The slide is also
reversible—end for end. To one end of this
slide a guide fence can be attached, perpen-
dicular to the table, but capable of angular
adjustment relative tothe slide. Thisfence
consists of two parts ; the fence proper, and
a base plate to which it is attacﬁe at one
edge, and by which it is secured to the slide
in table. This fence may, when required, be
caused to move freely in the direction of its
length along the edge of the base plate with-
out altering its angular adjustment relative
to the slide in ta%le; or may by means.of
clamping plates be made fast to the base
plate. At either end of this fence and at right
angles to it, another or auxiliary fence can be
secured ; the connection being by a simple
dovetail attachment that f'lams and tightens
upon the application of a slight pressure, and
may be instantly released again by the
application of a reverse pressure or a light
tap at the back. This auxiliary fence has a
dovetailed groove along its inner or working
face, for guiding and holding an adjustable
stop. ‘

111: will now be seen that the wvarious
movements of the fence, of the transverse
slide in table to which the fence may be
attached, and of the table around the saw,
may all be effected separately or simul-
taneously ; and that each or all may be made
fast and immovabie relative to the others,
if so desired.

3, 4. The special character and require-
ments of this table ; the obviousadvantages
that would result from having a clear
working space around the machine ; the
unwarrantable risk of danger associated
with an unnecessary exposure of fast-
moving belts and pulleys ; the mechanical
impropriety of causing unnecessarily an
external force, as that of the driving power,
to act ex-centrally upon the machine ; and
various other minor considerations, ciliefiy
of a mechanical nature, led to the designing
of the standard or body of the machine,
different In many important particulars
from those in general use.

In . this machine the standard is formed
hollow and open at the bottom and back,
and encloses the driving pulleys and belt ;
the arrangement being such that the
machine may be driven direct from over-
head, horizontal, or underground shafting ;
the angular range through which the belt
may be placed exceeding 200 degrees, an
angular range far in excess of that which is
practically possible with any other machine
of the kind. By thus enclosing the drivin
belt and pulleys, immunity is also secure
against what is not only a serious obstruc-
tion to free working around the table, but
likewise an ever-present element of danger
that invariably exists in all other band-
saw machines as now made, owing to the
hitherto universal practice of placing the
driving pulleys and belt external to the
standard. Greater compactness and neat-
ness of appearance are also obtained, and
steadier running with total absence of per-
ceptible vibration, consequent upon the pull
of the driving belt coinciding with a plane
that passes through the centre of gravity of
the whole machine.

5, 6, 7. 1t is now generally agreed among
experts that the saw pulleys, especially the
upper pulley, should be of the lightest
possible construction, that the resistance
alike of inertia and of friction may each be
& minimum ; otherwise the strain upon the

‘iron pulleys are both

saw when the machine is &
if suddenly started, may cause it to hreals
qu this reason cast-1ron pu]_[m :
suitable ; they are too heavy, and if run as
high speed are apt to fly in pieces. Wronoht.
i htﬂ! :||1_+-.-'
and are now generally ulia‘iad h]r;:.!idm ol
thnu%h for the upper pulley some prefer wira
wheels of similar construction to bieyecle
wheels. What in my opinion is preferable
to open metai wheels for saw pulleys, and
what I have decided to usafur&in machine.
are solid wooden wheels formed of a num.
ber of thin boards glued together, the grain
of adjacent pieces crossing, and the whols
subjected to sufficient pressure to expel all
surplus glue and bring wood to wood, A
circular row of copper rivets passing from
side to side near the outer
any separation there of the component
layers, and the centre is firmly bolted
between a loose annular plate and the radial
flange of a cast-iron hub.  These pulleysare
cheap, light, and durable, and may haln e
driven at the highest possible sp-eed,ev‘&ihv’ '
the retarding influence of the air is far less
for them at high speeds than for open
wheels, especially those with many s ..ﬁ{\“ﬁ
as in the bicycle wheel variety. This means
less pull upon the saw, and consequently
less danger of breakage. Nor are open
pulleys so safe as solid ones, as foreign sub-
stances are apt to get between the spokes
with results that may prove disastrous
A thick indiarubber tyre completes thess
pulleys : this forms an elastic bed for the
saw to run on, and still further reduces the
strain upon it at starting. JEY
In the early forms of bandsaw machines

the saw pulleys were formed with I..'_ _,

flange to the outer edge upon the back
side to prevent the saw runni the
edge being slightly coned upwards towards
the flange to ensure the running of the saw
against it. This is for some reasons & %_*
unsatisfactory arrangement, and i8 never
used now for first-class machines. A better
and more approved way is to have the™
spindle of the upper saw pulley adjusts #,?
from the horizontal in such a manner that -
the plane of pulley can be thrown out of =
line with that of the lower pulley. By this
means the saw can be caused to run upos
any desired part of its periphery, and a fiang
is not needed. Each saw requires ifs oW
R e vasiathin i heie
ifferently ; a slight vanatron in GIeir Wi
Y ine 8 considerable variation

or set causing a considera
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the positions they will run to on the pulleys
It will be readﬁy seen thi 3-5:...‘_"_-:_'
lightly set is practically a flat band, WAEIES

a narrow saw heavily set is essentialiy
triangular or wedge-shape band of pI&:
nounced form, and that an adjustmeiv=s
pulleys upon which either of these WO
properly run would be such as the 012
would immediately run off of. =

In some machines the 1ppe
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knuckle joint to the elevafor, by W&

it is raised or lowered to suif
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adjustment alters the tcnsion of the saw in
extreme cases to such a degree that the saw
becomes unduly d and may break.
In addition to the advantage of adjustable
bearings to take up wear, this arrangement
has a very considerable advantage over the
previous form, in that the running of the saw
upon the pulle .may be adjusted to the
greatest nicety whilst the machine is working,

In the machine here shown the upper
saw pulley is fixed to a running spindle
that works in bearings adjustable for wear
but the centre about which the pulley is
canted to suit the different saws is placed

close against the pulley, thus avoiding any

" alteration of tension in the saw when

aljusting same for running. The ositi
and form of the adjusting Ls".urew haEa begg
specially designed to place it within easy
reach of the operator when standing in a
position where he can observe every move-
ment of the saw upon the pulley. The
lower end of the screw-stem is made to
terminate in a small hand-wheel head, to
enable it to be turned without the aid of
spanners or the like. By this means the
saw can be q.dfusted with far greater facility
than is possible in other machines.

Another and a very important feature of
this machine is that the lower saw pulley,
like the upper one, is adjustable for cant
relative to the other. This, though very
desirable, has never previously been done,
The means by which it is effected are both
simple and novel, and this pulley can be
adjusted with equal facility to the other,

8. The saw guides of this machine. both
above and below the table, differ in mau y
respects from those in gemeral use. The
1Inost %eneral and certainly the simplest
form of saw guide consists of a block of
hard wood severed across the grain, the saw
wurkmi between and being laterally sup-
orted by the cut surfaces. Sometimes the
lock is but partially cut through, so that
the back of saw runs against the wood ;
sometimes completely through, and the back
of saw caused to run against a hard metal
suriace, usually of steel tempered dead
hard. The saw cuts in these blocks quickly
enlarge with wear, due to the friction and
vibration of the saw, and are then compara.-
tively useless to prevent any bending or
twisting of the blade. This defect some
wakers seek to remedy by substituting
metal Fldﬂﬂ in lieu of the wooden blocks at
the sides of saw. Whilst the saw is clean
and of even thickness this answers very
well, but if the saw has been improperly
brazed and the metal left extra thick or
kinked at the join, or if it has accreted resin
or other like substance from the wood during
working, it is very liable to jam in these
guides and break. Nor is the use of ex-
ceedingly hard steel bearings for the back
edge of saw to run against free from serious
objections. However hard these bearings
mn! be the saw will surely cut into them,
and, as constructed, are usually expensive
to repair or renew. But a far more serious
objection is that being so hard they com-
press and stretch the softer metal of the
saw, producing at its rear edge a stress of
Increasing intensity that ultimately renders
an otherwise good saw practically worth-
less, because once a saw breaks as the result
of tensile weakness consequent on the action
of this stress, it hardly pays to be regﬂired
again, as break follows break in rapid sue-
cession.

The records of the Patent Office give

- evidence of much thought and ingenui:ly

having bheen exercised to produce band-

- 8aw guides that a running saw would not

destroy ; the effect of the guide upon the saw
ly overlooked, wi

being invariab the result

that in nearly ‘every j evi
_ Y 1nstance the evils I
ve Jointed out exist i '
mvgntud iy €x1st 1n these in an ang-
The saw guides of this machine are free

from the objections ur '
_ 8 urged to the fore :
In this the saw is kept in line anfﬂ 11}?-5-

vented from bending or twistin "

of two friction mll%ra, one on %i?li:l'n aﬂlf
The bearings of these rollers are each con.
nected to a thm. steel plate that forms a
stiff spring tending to press them closely
together, and by means of a set screw to
each can be adjustably separated for the
saw to pass freely between ; thus jamming
I8 Impossible consequent upon any increase
m the thickness of saw by accretion upon
1ts surface, or other causes, as any such in-
crease of thickness would simply bring the
saw 1n closer contact with the rollers, or
cause them to yield outward subject to the
pressure. The rear edge of the saw, both
immediately above the work and below the
table, is caused to bear eentrally lengthways
against a piece of thick wire several inches
In length of some comparatively soft and
self-lubricating metal, such as hosphor
bronze, or any other more suitable metal
that can be had. The object of having a
long bearing surface for the back of saw to
run agaimst 1s to obtain an extended distri-
bution of pressure, and conse uently a small
unit pressure of saw per unit(}angth of bear-
ing. By this means the back edge of the
saw 18 protected from injury, and the wire
bearing when cut into—which under these
conditions takes place very slowly—can be
Fnrtl turned round to present a fresh sur-
ace for the saw to bear against, or replaced
by another piece in a very few minutes.

. 9. It has of late years become the prac-
tice of some makers to balance the weight
of the top saw guides and ntta,chmantaghy
means of a counterpoise, suspended by a
cord or chain over a pulley near the upper
end of the slide bar to which the guide
block is attached. Thus balanced, the guide
can be raised or lowered with ease and
safety to suit the thickness of stuff, even
during the process of cutting, as one hand is
sufficient for that purpose. This is a ‘great
lmprovement over the unbalanced guide,
and is one that every machine ought to
possess. A disadvantage to the usual form
of this arrangement is, that as the guide is
raised the counterbalance descends, and is
apt to be very much in the way. It cor-
tainly would be so in such a machine as
I have described. There is also the risk of
the supporting cord or chain breaking, or in
some other way hecnmin,gi] disconnected, in
which case the effect of the weight falling
upon the table or the work would almost
certainly prove disastrous, These objec-
tions I have provided against b{lauapencimg
the balance weight within the hollow back
of the stunda:dg, the cord or chain bein
guided over pulleys, as shown in the bac
view of the machine (Fig. 2). .

This detailed and comparative description
will be, I think, sufficient to clearly show
the distinctive differences between this
machine and others. St

From what has been said, it will be
understood that the principal object aimed
at in working out the details of this
table and its attachments was the produc-
tion of a machine wherewith the twisted
snake-like forms of ' handrail wreaths for
stairways, and the rails of double curvature
in circle-upon-circle work, could be cut by
saw to the “squared” or straight line sec-

tion to which this work is always brought | of the upper plate and lift up the

before being moulded, it being evident that.
a considerable economy of production must
thereby result, as the “squaring” of these
rails by hand involves a large amount of
heavy but highly skilled labour at the
bench, and consequent expense. For this.
purpose 1t has proved an unqualified sue-
cess ; whilst for dovetailing, and the forming
of angular and oblique cuts of ever descrip-
tion, 1t has been found uncommonly useful.
The ready facility, too, with which this
table and its fences can be adjusted and
operated in adaptation to innumerable con.
ditions of constant occurrence in workshop
practice, renders it even more valuable for
general purposes than for the work fox
which it 1s specially designed.

——ror—

SURFACE PLATES: A HINT..
BY ARTHUR BOWES,
L

AN accurate surface plate is one of the -
necessary tools {or the production of metal
work where the various parts of & machine
are Intended to work in contact with each
other with a minimum of friction and perfect
regularity of motion. To produce this .
essential tool, the usual method is to adopt:
the procedure introduced by Sir Josepl
Whitworth, and explained Ky him in &
aper before the RBritish Association just
fty years ago. Briefly described, the
method is this—dealing first of all, for the
sake of simplicity, with the production of
& straightedge. Three straightedges are
prepared at the same time, and after
preparing each one singly, and hringing
1t to a moderate state of accuracy, two.
of them, which we will call A and B (sce
Fig. 1), are compared with each other by
]Jlucing them edge to edge. Any irregu-
arities which may be found are removed,,
and the process repeated until A and B fit.
each other perfectly. The third straight-
edge, ¢, is now taken in hand and compared
with both A and B, and when it is found
that it will fit perfectly either A or B, then
there is no doubt whatever that the three.
are all accurately straight—not perhaps.
mathematically straight, but approximating -
to the truth in proportion to the labour that
has been spent upon them. Why this is.
so will be seen from Fig. 1, where it is. -
obvious that if A is rounded instead of being-
straight, 3 may be hollow sutliciently to-
make them fit each other Perfectly, but it .
18 impossible that ¢ shall fit both the-
rounded and the hollow straightedge.

In the case of surface plates the same-
system is adopted, three castings being
worked upon in conjunction with each other,.
and compared in couples. As described in
a well-known and valuable work, after:
working up one surface plate to the utmost .
perfection *“its face is now thinly coated.
with ochre and oil, B and ¢ being succes--
sively made counterparts of it by repeatedly
placing them fuce downwards on A, and.
then ‘l;uwering with the scraper all the-
reddened parts on which they bear. This.
must be continued till the contact between
A and B, and A and ¢, is as perfect as pos-
sible.” At first sight it wonld seem that.
these instructions, if carefully carvied out,.
were sufficient to ensure accuracy in the
plane surfaces, and it will no doubt be a.
surprise to many to learn that three surface-
plates.may be made to compare with each
other in this way, any one with each of the.
others, and fitting cach other with such ac-

curacy as to enable us to grasp the handles
lower one
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by atmospheric adhesion, and yet they may
be very far from being plane surfaces.
Most readers of this Journal will know what
is meant by a surface being “in winding” ;
for those who do not, Fig. 2 will explain
what it is more clearly than a long descrip-
tion in words. It will be seen that the two

A
R ]
c
i

Fig.1l.—Method of preparing a Straightedge.

corners X and Y of the surface stand higher
than the other corners—in fact, that the
surface “ winds ” or twists. Now, the three
surface plates under consideration may all
be in winding, and yet fulfil all the above
conditions.

Perhaps the easiest way to see the reason
of this is to take three pieces of wood or
cardboard, such as are lettered A, B, and ¢,
in Fig. 3, insert drawing pins, or stick on
wafers, or if you prefer it merely make
pencil marks in the diagonal corners, in the
position indicated by the mark X, and
1imagine that each of these marks represents
a raised portion of the surface plate—that 1s
to say, that the plate is “in winding.” Now
place your pieces of wood or cardboard

Fig. 2.—A Surface in Winding.

face to face in every possible combination,
and you will find that shufiie and turn them
end for end as you will, the raised corners
will always come over the depressed corners,
and if each plate is in winding to the same
extent the error cannot be detected by
laying one surface on the other.

What is the remedy? Well, having once
seen where the possibility of error comes in
1t 1s easy to avoid it, The surface plates
should not’ merely be laid upon each other
in testing one witﬂ the other, they should be
turned round through quite a quarter of a
circle, when the high parts of one will be
brought in contact with the high parts of
the other with which it is being compared.
In this manner only is it possible to ensure

A B Cc
xl X X

X \ X %

Fig. 3.—Diagram of Surfaces in Winding,

that the surfaces shall be perfect planes. A
further extension of the idea might suggest
that the best form of surface plate to ensure
accuracy s czrcular and not rectangular—that
18 to say, in the form of a round disc or
plate, and not in the form of a square or
oblong piece of metal—whose four corners
are right angles, as represented in the
winding surface plate with straightedges
applied to it, illustrated above in Fig. 2.

MODEL ELECTRIC LIGHTS.

BY GEORGE EDWINSON BONNEY.
--_—*—_

SaALL Dynamos ror EnecTrIic L1GHTING.

Winding Laminated Armatures.—Whilst
winding the wire on the armature or the
field magnets of a dynamo, great care must
be exercised to get each coil of wire close to
its neighbour, and each layer of wire regular
and close to the layer beneath, for on this
will depend the full efficiency of the machine.
Slack and irregular winding will cause loss of
power, and this is specially observable in
the winding of the armature, where cross
winding will not only prevent a sufficient
number of coils being got 1n a given space,
but also cause cross currents in the wires.
But whilst giving all attention to the tight-
ness and snugness of the winding, it is
possible to be too zealous in this direction,
and fall into the more serious error of
pulling the wire so tight over the iron
ends of the armature as to cause the
iron to cut into the covering of the
wire. One such abrasion of the covering,
however small, will render the machine use-
less, as the current will travel by this small

contact through the iron of the machine

instead of through its wire coils. To detect
such accidents as these (and they are of
frequent occurrence) it is necessary to have
a small galvanometer, or current detector,
and with it test the insulation of the cover-
ing as we proceed. Almost any price may
be paid for a galvanometer, from 2s. 6d. up
to £10, according to the value of material
and workmanship put in the instrument;
but a plain and simply constructed one,
good enough for this purpose, can be got for
10s., or perhaps less, from any vendor of
dynamo castings. To test the wire for com-
plete insulation whilst winding, connect the
free end of it to one stud of the galvano-

| meter; connect the other stud to one terminal

of a good battery (one cell of a Bunsen or a
bichromate will do very well), and attach a
length of wire for testing to the other
terminal of the battery. With the end of
this wire touch the bare iron of any part of
the armature (or of the field magnets whilst
winding them). If the needle of the instru-
ment moves, and is deflected to one side or
other of the zero mark, we may take it for
granted that the wire covering 1s abraded,
and must then unwind each coil until the
faulty place is discovered. Such faults are
best repaired with a thread of unspun silk
or of soft darning-cotton, soaked in melted

araffin and woundaround the abraded spot.

f the needle does not move at all when the
iron is touched with the battery wire, we
may be certain that the coil is insulated
from the iron of the field magnet core, or
from the iron of the armature. Greater
care should be exercised in winding a lami-
nated armature than in winding one having a
solid core, since the edges of the plates are
liable to cut through the protecting coat of
silk and the covering of the wire, if this 1s
pulled too tight over the edges. Some little
difficulty also will be experienced in getting
the coils of wire to lie close to the spindle
whilst winding them on one side, This
little difficulty may be met by tying each
coil back witﬂ a short piece of tape, until
the curvature of the spindle has been passed.
In winding a laminated H girder armature
for a Manchester field, the coils may be pre-
vented from slipping at the ends by turning
forward two of t,lha aminated plates at each
end, so s to form two flanges, against which
the coils can rest as against the sides of the
end slot in a solid armature. As there are
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no spindle holders to pasg t
coil through, we have Fu faHE:] ?;']:gfnnjlﬂt g

to the sections of the :
which they should hﬁugzémﬂtatqr direg

them to the inside edges,
advisable to tie the endg down to thleall'u be
with a few turns of tape, tq

outer coil from bein ]

wn;*king. ¢ Efmkﬂn loose ip |
Vanding the Field Magnet Yoy

winding the field mﬂgngt cu;;:?_mhm

necessary to prepare them for t| b Wil by

thE Wirﬁ
wrapping around . :
we[l1 I nd them a layer of silk ribbor

soaked In melted para :
to the iron hot. 'l‘hisp;laltlﬂfith;:’}i?ldhipm&d
quite smooth. The wire must also hem £
pared for winding by first dividine oo

wding by first dividing the
allotted quantity into two equal parts, mak.
ing these into hanks or coils large eunhgh to
go loosely over a two-gallon stoneware -
and well soaking them in melted pafﬂilf?:'
The wire may be divided by measurement, jf
it 1s found inconvenient to divide it
weight, if we remember that No. 22 pwa
d.c.c. copper wire measures 120 yards in the
Ib. The wire may be wound on by hand if
the amateur is unprovided with a winder ora
lathe, but it can be more regularly, smoothly
and tightly wound in a lathe, or by means
of a winding apparatus. This can be easily
and cheaply made up for the purpose
out of a few scraps of wood, a few bolts,
and a winch handle. Centre the field magnet
casting in the lathe, and when it runs
true, proceed to wind on the wire. If the
hank of wire is placed over a glazed stone-
ware bottle filled with water, the coils will
slip off easily as we wind the wire on the
casting. Commence at the channel or
bottom end of the core; wind some seven
or eight inches of the wire on a pencil to
form a close spiral, to be stretched out after
winding to form connections with. Lay
this close to the bottom end, take one turn
around the casting, and secure the spiral fo
this with a piece of strong twine. Wind on
the coils evenly side by side, and when
within two inches of the end, lay In two
four-inch lengths of tape under the last few
coils on the outside of the core, leaving the
ends hanging. Before winding back with
the next layer, bring the ends down over
the first layer, and thus secure the last few
coils of the first layer from shpﬁm away
under the pressure of the next, 1f the ends
of each layer are thus bound, there will be
no danger of the overlying layer sinking In
between the coils of that ﬂjust beneath 1t.
When the wire has been all wound on, tie
the free end to one of the coils, or to the
core, with a piece of stout twine. Derve the
other field magnet core in & similar mapner,
testing each layer for insulation as the ?‘ﬂ!; ;
proceeds ; then coat the wires with & a"?de
of sealing-wax varnish, and set them as! ¥
to dry. As the cores of some other hel
magnets are unprovided with ﬂangeifh e
method of taping just described ‘f!l'} e
found very convenient in preventings fll’Pb :
of the end coils, but ﬂm1&res are Pf‘ﬁ ‘*"';1 ot
where these can be introduced, as ft tﬁz o
only effectually prevent slipping 0’ = o
coils, but also protect the coils frumm L
when the pole pieces have to be scre

after the cores are wound. . _he
Fitting and Erecting the ‘m""&:f:t;,j‘ Tﬂ
various parts having been PreFC gether,

must now set about putting them .

fitting each in its proper place, ﬂ,“‘dm';’f‘km‘
the whole up intoa dynamo-electri¢ e
The field magnets must, when aé W oh the
the two limbs of o horse-shoe lll:ﬁ: hl# 4
extremity of one limb forming Fro cogg = =
pole of the magnet, whilst its opposite S

=

i
Y
=

- 5 s e
. -." L
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the south pole. It is well known that a
straight bar magnet has two opposite peles
—one at each end. One DP these will
attract the south pole of a compass needle
and 1s therefore called the north pole of the
magnet, its opposite being the south pole.
If now we bend the bar in the shape of a
horse-shoe, the two poles are brought near

e

P bl Jige.d
D

R
' Ih‘..li TR

Tig. 43, 3

Fig. 35.— Model Siemens Dynamo complete. Fig. 36.—

Iron Carcase of Gramme Dynam

Bridge for Brush Holders. Fig. 42.—Magnet Cores with

' horse-shoe with the wire on

then resemble the two field m“;1 a:& :::tf :.1-111[;

machine, with a hollow curve betw

een the
legs for the armature to revolve in. Now
we want to make the two field magnets like

a horse-shoe magnet, with a nort
_ ole on
one side of the armature and a suufh pole

As both of the cores

on the other side.

a current from the left-hand end to the
right, it will enter at N, traverse the coils in
the direction shown by the arrow, leave at
8, cross over to the right-hand core, and
traverse 1ts coils in the opposite direction,
thus causing a south pole at the bottom
and a north Fnle at the top. How shall we
determine the direction of the current?

Diagram o Field Magnets, showing
v Beries ” Connections for Dynamo. Fig. 38,—Diagram of “ ghunt " Connections for Dynamo. Fig. 39, —Model Gramme Dynam

of

— . eeks of ts: O, C, C, C, Cores of Magnets,
Bl i 71 o mi ; Iron Punching for Armature,

Flanges. Fig. 43.—Laminated

Laminated Punchings. Fig. 45.—End of Armature ready for winding.

each other, but they still preserve_their
characteristic nlggoaite polarities. If we
wind an insulated wire around a piece of
steel, or of iron, from left to right, and send
a current of electricity in the same direction
through the wire, we shall find that the left-
hand end of the iron or steel bar has assumed
a north magnetic polarity, and at the same
time its opposite end has a south magnetic
polarity.

have been wound from the bottom or channel
end, it follows that if we send a current
through each se arately in the same direc-

tion in which they are wound, the two

bottom cheeks would be both north pn]es’,
and if we connected

the finish end of one

coil of wire with the eqmmancing end of the
other, we should realise the same result ;
but if we connect the two finish ends of the

end the bar into the shape of a | coils together, as shown at Fig. 36, and send
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how they are magnetised.

Fig: 10.

Fig. 37.—Diagram of
o complete. Fig. 40.—
Fig. 41.—Inside of Standard fitted with
Fig.44.—End Support for

This is determined by sending a current
from one or two quart }Vlunsen or bichromate
cells through the coils, taking care to con-
nect the carbon of the battery with N on the
left, and the zinc of the battery with £ on
the right. As the current from 2 battery
always starts from the zinc and moves
towards the carbon, we can by this means
always ensure sending a current in the right

direction. When thus magnetised, the field
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‘magnets may be connected together and the
machine set up.

The field magnets are fastened securely
{ngether by the yoke at the top, but to ensure
proper rigidity and stability to the machine,
< 1ey must also be firmly secured to a thick
~well-seasoned slab ‘of oak, teak, walnut, or
mahogany by short coach screws passing
throuch the lower outstanding flanges. This
may be trimmed at the edges, and nicely
planed and polished, to ensure a finished
appearance. :

Making the Connections—Owing to the
simplicity of design, the Siemens machine
lends itself readily as a subject wherewith
-to illustrate clearly how the wires of a
-dynamo should be connected. Iigs. 37 and
-38 show two distinct methods of connecting
the wires. The method shown at Fig. 37 1s
known as connecting the machine in series—
that is to say, the field" magnets, the arma-
ture, and the work to be done in the outer
«<ircuit, may be regarded as three cells of
a battery, and the whole connected u[; one
after the other in one circuit, so that all the
current must pass through each of them.
Like a battery also, no current can pass
through the field magnet coils until the
outer circuit is completed. If one end of
the field magnet wires is connected to
the brush A, and the other end to the
brush B, as shown in the diagram Fig. 37,
the machine will be short-circuited. But
if we break one of the wires at c, and take
it to a binding screw, then take the piece
hanging to B, and connect that to another
binding screw, the two screws will form the
two pDTES of the machine, to which the wires
from the outer or working circuit must be
attached. This method of connecting the
wires is only suitable when the machine has
to do steady definite work in which the re-
gistance does not vary.

Fig. 38 shows a method of connecting the
qmachine in shunt, as it is termed—that 1s to
- say, a part of the current generated in the
machine is always passing through the coils
of the field magnets, and thus they are always
kept magnetised. This may be done in one of
two ways. The wires are first connected as
in the first case—that is,in series—and then
the brushes A, B, are bridged with a fine wire
offering a higi]l:-r resistance than any work
likely to be introduced in the outer ecircuit.
The two brushes A and B are then connected
by thick wires to the two terminal binding
screws of the machine. This method has
the disadvantage of opposing a useless re-
sistance to the current in the circuit—one
that absorbs heat and gives back no equiva-
lent—and also, by means of this resistance,

revents the full power of the machine from
eing developed. Themostapproved method,
therefore, 1s to wind the ﬁelg magnets with a
wire having a definite resistance, and this so
balanced with the resistance of the wire onthe
armature as to ensure a definite output of
electricity from the machine. The twoends
of the field magnet coils are then connected
to the two brushes, and these are both con-
nected to the binding screws which form the
terminal poles of the machine. The circuit is
now divided, part of the current going through
the work in the outer cireuit, and part going
through the field magnet coils. When the re-
sistance 1n the outer circuit falls, less current
goes around the field magnet coils ; the E.M.F.
of the current also falls, and thus the machine
regulates its output of current automatically,
since the strength of the current is propor-
tioned to the strength of the fields. On the
other hand, should the resistance rise in the
outer circuit, the effect will be to throw more
current through the field magnetcoilsthrough

the shunt, and thus strengthen the fields to
overcome the increased resistance. This is
the method of connecting adopted in
dynamos intended for incandescent electric
lamps, and is applicable to all machines
described in these series of papers. Those
of my readers who may wish for more
detailed information respecting the small
dynamo just described may find what they
require in a little book on “ The Dynamo :
How Made and Used "—a book foramateurs,
by S. R. Bottone, published by W. Swan
Sonnenschein & Co., price 2s. 6d. This little
book of seventy-three pages deals in the
first twenty-eight pages with the theoretical
principles involved in the making of a
dynamo ; in the next ten pages it shows how
to make the patterns for the‘castings of a
small Siemens dynamo ; and in the remain-
ing pages gives practical illustrated details
of its construction. It will be found to be
a useful book for amateurs.

The Gramme Dynamo.—In 1871 a French
electrician, named M. Gramme, invented a
dynamo in which he used a ring of soft iron
wires wound in sections with insulated
copper wire as the armature. Although he
was not the first to use a ring armature
made of iron, he was able to patent his
modification, and this gave birth to the
form of armature which has since been
modified and altered in many different ways,
but is still known as the Gramme ring.
The patent expired in 1884, and since that
time the machine has been copied and the
copies turned out in great numbers by
makers who waited until this good time to
avail themselves of the benefit of Gramme’s
valuable invention. *Among the many
modifications of Gramme’s iron ring may be
mentioned armatures made up of insulated
hoop iron, flat rings of iron plate bolted
together, and semicircles of sheet iron
bound together with wire. All these, includ-
ing the Gramme ring itself, must, however,
be regarded as imitations of a discovery
made in 1860 by Dr. Antonio Pacinottl,
Professor of Technical Physics at the Uni-
versity of Pisa, in Italy. This renowned
professor discovered that he could make a
most efficient dynamo by employing as an
armature, a cogged iron wheel with sixteen
cogs, and winding between the cogs sixteen
spirals of insulated copper wire. Here, then,
was the first ring armature, imitated since
in many ways by numerous modifications.

Among the several makers of dynamo
machines who availed themselves of the
expiry of the Gramme patents in 1884,
was Mr. Alfred Crofts, of Dover, who
commenced practice for himself as an
amateur electrician, and developed into a
professional one under the stress of circum-
stances induced by the wants of other
amateurs. Mr. Crofts devotes his attention
to the development and manufacture of the
Gramme machine, because, as he says in his
little book on “ How to Make a Dynamo™:—
“The Gramme presents fewer constructional
difficulties than some of its competitors, and
produces a direct current at a moderate
speed.” Some idea of the general appearance
of a Gramme dynamo will be gathered from
the illustration (Fig. 39), which represents a
small model Gramme machine complete.

The Carcase of the Machine.—The carcase

of a Gramme machine differs in form and .

structure from that of other machines. A
general idea of its form is given in Fig. 40,
where s, s, represents the iron standards or
supports; ¢, ¢, C, C, the iron cores of the tield-
magnets ; and M, i, the cheeks of the field
magnets, forming a tunnel in which the arma-
ture revolves. The whole may be made of

The Work Magazine Reprint Project (-) 2013 Toolsforworkingwood.com

" other standard must now be treated in &

[Wnrk—.hnm 3'155]. 'l :

wrought-iron forgings, but the

making and fitting these would h?:qﬁlm‘}f :
task, and would never repay the amateyr [E
his outlay in face of the fact that soft iron -
castings can now be so cheaply obtained
from the makers. The castings will be
received rough as they come from tha
foundry, and must be put into shape an 2
fitted for use by the dynamo maker himself
The first thing to be considered and taken

in hand will be the standards, one of which
1s shown at Fig. 41, fitted with a bridge for
the brush holders. It will be seen, on refer-
ring to Fig. 40, that each standard has two
projecting legs, one on each side. The
uses of these are: in one standard to hold
the bolts which support the bridge of the
brush holders, and in the other standard to
hold the screws which form the terminal poles
of the machine. The bridge should be one of
the iron castings sent with the carcase. This
must be mounted on the face plate of a

lathe, the inside of the hub of gha'h idge
turned to allow the aﬁindla of the armature
to pass freely through it, and a ring formed
on the outside of the hub to hold the ring of
the brush holder. The holes F, 7,aboveand
below the bridge are for the bolts of the field
magnet cores to pass through, and as if is
most important that the flanged ends of these
cores should be in clean and perfect contact
with the iron of the standards, it will be
advisable to mount the standards in a lathe,’
and surface the rough iron within the radius
of the rings shown, or enough to match the
bright ends of the turned core flanges.
Holes must also be bored in the feet of the
standards, to receive bolts for bolfing the
machine to a bench or to the floor. ile

similar manner, but in this the holes in the
lugs will be used, when plugged with ebo ite,

to hold the terminal binding screws of the.
machine. The cross-shaped slits in each
standard are intended to hold the brass
bearings, which are fitted 1nto t}.lg.r‘:,:
below the cross, and held in position by
small wedges. R
The Field Magnet Cores.—These are Desk
when .cast with the cheeks, or pole pieces
and the flanges in one piece, and Als0 ik
the shank of a wrought-iron projecting P
bolt embedded in the casting at each end(Fig.
42). Perfect contact is then ensured betweeh
all the parts, and this mrqnl__iptt_aﬂﬁ};; n OrGe
to maintain m ﬁmp continu veen Lhe
yole pieces and their s—the stanaaris
he :I:r]ut.sides of thaiﬁongeﬂwm
to meet the bright circles on the sStandass
should be turned down true 18t
ensure a clean and 'El'llﬂ ﬁt\- L&l
cores with their pole pieces have DEEn e
to the standards, the ends of g‘a! Nk
pins screwed and fitted with DUt S8y
cheeks are seen t0 hmgmﬂ‘l 0 e
other, ii}:1 will be well to bolt all 1 ¥ I
mark the A S SO
nicks with a file, on '_ H1T~""—* e T
and drill two g-1n. hﬂtﬂg“ ”;_"_ '-En APy
obfius fﬁ?{ﬁ‘“;ﬁ"%‘ ;&}1;. anee . If iron
standa e | B g ey
pins are now fitted in 1 hese holes anc, *- .'

L
b I il (]
:fampet, P
: s COTes |
;I » the cores
. .-|rl. il E: .
- -'\- :

1n the ﬂMFthﬂt quide the &
in fitting the parts after the CPvEr

w3 e i R |

d . T g B L] I"‘
placed in their rlgmﬁnﬁ of these
small model Gmmmh'gnnc]ﬁnﬂ o Ot

made of iron wire, as 10 the

by their inventor. . :
u¥ laminated pﬂﬂﬂhlﬁﬂl’ r;lgi :fnnmhﬁ' .
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positions of each
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iron, cut as shown at oach ring: It
f cogs on the periph of
E\:vill thus be seen that armature
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AMATEURS, AND OTHERS.

Gramme machine is nothine more or ] Q : : 72 :'5;
than a Pacinotti cogzed 1 v [t Iaimma machine will do well to invest 2s. | ve : : . :
The mambec of oo "gsn e lnlﬁl : Earr;lr_l:.ci:iura. in 15“ e purchase of a little book of 102 pages, mgingnimtil :"‘:'tthes this difference of E

vod to xn: nediary | on “How to Make a Dynamo,” written b WO positions is sometimes
spaces are arranged to suit the dESlgIlEr of , wrltten by EDDI‘IIIEH]E, but in Ver

cach machine,and may be any
such as ten, twelve, fourteen,
so on. In the small machine shown. the
number 1s ten. As these small laminations
run from fourteen to twenty-five to the inch
in thickness, a large number of them are

required to build up an armature. The
method of building up is as follows : small
holes are drilled in each alternate coe of
each lamination, as shown at Fig. 43. These
holes may be } 1n. or ¢ in. in diameter, but
they must exactly coincide with each other
through the whole number of plates, as
they have to form continuous holes through
the plates to admit brass rods on which the
laminated plates are to be threaded. The
rods must be of brass, to avoid magnetic
complications in the armature when at
work. Both ends of each brass rod must
be cut with a screwed thread, and fitted with
small hexagonal nuts. The plates must next
be coated with good tough varnish, such as
Japan or Brunswick black, and set aside
until the varnish is dry and firm. They are
then strung on the brass rods, and all bolted
securely together to form one continuous

even number,
sixteen, and

Mr. A. Crofts, 7, Clarendon Pla
In the compass of these f:af'ar]di'lmIr Duﬁ::
& fts gives concise directions for making a
ramme dynamo, from the rough castings
11; to the perfect ' finish of the machine.
trated, it fomns e pony o Profusely illus-
; e bes ]
for the amateur mlqﬂc’crinr:ia.vm:-.Eli T .
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HINTS TO WATCH WEARERS,
AMATEURS, AND OTHERS.
BY HERER SPRING.

A MOST important matter in connection
with the time-keeping qualities of a watch
1s what is known technically as “ positions.”
Comparatively few are acquainted with the
influence which the position in which a
watch is placed exercises on its time-keeping
qualities. The two chief positions that a
watch naturally occupies in its ordinary life
are those of hanging and lying. A watch
lies on the dressing-table at night, and
stands upright in the waistcoat pocket

ery fine watches it is
often scarcely ap?ramu. le. But where this
does exist in a large degree, no good time-
keeping can be relied on. This defect, even
In the most perfect watch, can never be
completely eradicated ; but in very high-
class watches, after everything has been
done to equalise the friction of the fly-
wheel pivots, the error in time-keeping can
be corrected, in a large degree, by means of
1sochronisation. At the present, however, I
am dealing with the average class of watches
generally 1n use, and in this class there is
usually a large degree of error in the two
positions. I will now address myself to an
Imaginary country watchmaker, who knows
how to take a watch to pieces and put it
together again, and, perhaps, to execute a
few repairs, but whose theoretical knowledge
1s limited, owing to the lack of opportunity.
It is convenient for me to adopt this plan
because my remarks will at the same time
be, to a large extent, intelligible among
amateurs and watch wearers. Let us sup-
pose that some client, more particular than
the general run of wearers, brings his watch
to the country watchmaker, and complains

1 Tha 1 . that it 1 ¢ ’ o
ring or d::ylmder. I'his ring must now be | during the day. It may be that it is also | * l:na,s:lli.izuff.‘:f ;?;Enw?aﬁéllitﬁlﬁl;:.ﬂbh ;\11?31!'!3:.
mounted on a hub, which in turn has to be | hung at night, in which case it is | highly trained mechanic, like a highly

fixed to the spindle, whilst space must be
left between them for winding the coils of

u
pl:actica-.ﬁy always in one position. But I
will now deal with the effects of the two

trained physician, would probably diaznose
such a watch almost at a glance. He would

wire. This hub must be of brass or of gun- | positions : namely, hangi i ' -

: . _ : 1ely, gl and lying. [ in a moment detect where the watch was
metal, and is generally cast in two parts in | Generally speaking, all wat?:ies in when | made, make a shrewd guess at its age
the form of two wheels with :

_ projecting
spokes, and sold with the other castings for
the machine. One with five spokes, to suit
a ten-cogged armature, is shown at Fig. 44.
Each arm must have a hole drilled in it as
shown, to fit the ends of the brass rods
running through the armature plates. The
fioles 1n the centre must al<o be bored true
to fit a spindle, and a key-way cut in each.
When bolting these spiders to the armature,
care should be taken to gradually tighten
all the nuts, and so bring the plates and the
spider snugly and tightly together without
straining the threads. This done, the sur-
plus thread should be cut off with a hack-

lying, and lose when hanging : a fact which
1s due to the friction being less in one
position than in the other. It is not on the
whole of the mechanism that there is an
appreciable change of friction, but only on
the pivots of the staff or spindle of the
balance or fly-wheel. The fly-wheel of a
watch is s0 sensitive that the smallest
imaginable cause affects it, and, therefore,
affects the time-keeping of the instrument.
Take your watch out of your pocket, open it,
and hold it so that the movement is 1n the
same position that it occupies when in your
pocket. Then observe the fly-wheel. You
will notice that the pivots of the balance-

perceive to what extent 1t had suffered at
the hands of rough workmen, and probably
pick out a leading fault, which would at
once start a train of reasoning in his mind,
leading up to some trouble in a hidden and
unexpected part of the watch. But I am
writing now for the benefit of those who are
not capable of making a diagnosis of this
sort, and such men have frequently to deal
with watches which, while performing fairly
well in an ordinary way, and never stopping,
still give no great satisfaction. In Sﬂlﬁl
cases I would advise the country watch-
maker, if he is ambitious to improve him-
self and to overcome difliculties, to try the -

saw, and each nut secured with a touch of
soft solder.

Preparing the A rmature.—As the winding
of a Pacinotti ring armature ditfers from
that of the Siemens H armature, some
special arrangements must be made for
winding on the coils. Each space between
the cogs will be filled with a coil of wire,
which will be wound by passing one end of
the wire through the space between the
arms of the supporting spider and around
the combined thickness of  the laminations,
as shown at Fig. 45. As the space inside is
slightly less than that between the cogs,
there 1s a danger of the inner part of one
coil encroaching on the wire space of its
neighbour. To prevent this, Mr. Crofts
employs wooden guides fixed between the
cogs on the outside, and secured to other
wooden guides inside the armature by long
thin screws passing through the ends, as
shown at Fig. 45, and shown in section at
A A, BB, Fig. 43. These effectually prevent
slipping of the wire coils whilst the wire 1s
being wound on, and can be moved from one
space to another as the work Ernceeds.

I must leave details of winding and other
. matters relating to this machine to be dealt

with in my next article, in which I also hope
to treat of the Manchester and the Simplex
dynamos as used for model electric lighting.

ose of my readers who may wish for a
more detailed account of how to make a

‘wheel becomes small
technical phrasehasit. In the

staff are resting in both the jewel holes, and
that the fly-wheel is suspended pretty much
in the same way as the wheel of a wheel-
barrow is suspended when being worked. In
other words, the sides of the pivots are rest-
ing against the sides of the holes, hence there
is the friction of both pivots to account for.
But now rest your watch on the table in a
lying position, and you will see that the
balance must now be resting on the extreme
point of the bottom pivot, and is practically
spinning on the point like a peg-to% Time,
tﬁa top pivot is still in the top hole, but
there is very little friction to be feared, for
the spinning motion tends to keep the top
pivot in thejcentre of the Lole, and perhaps
it scarcely touches the sides. You will,
therefore, see the great difference in friction
that may exist between a watch hanging up
and lying down. Probably you will be able
to detect this for yourself. Place your
watch in an upright position, and observe
the action of the fly-wheel. Before you move
the watch, note particularly the extent of
the motion of the fly-wheel. Then lay the
watch flat on the table, and again observe
the action of the fly-wheel, -Almost without
exception, the change _nf&oamunﬂ makes a
difference in the mph& tl;p ﬂy-*;rl;iel. ﬂ];rn

iti motion of the fly-
the hanging posiiio or % drops off” as the
lying position

n of the fly-wheel increases.
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watch in positions. But, first of all, he
must see that the fly-wheel has a gooa
motion—for it is of no use to attempt to

. obtain good results unless there is a good

swing with the fly-wheel. A man suffering
with the headache cannot be expected to do
good mental work, nor can a watch with a
poor motion be counted on to keep good
time. Both are indicative of some interior
trouble, which should be removed. Suppos-
ing, however, there is a fairly good action
with the fly-wheel, and still the time-keeping
is erratic. What is to be done? Let the
country watchmaker wind the watch to the
top (l;{mt is important), set the seconds
hand exactly witﬁ the hand of a reliable
regulator clock, and then lay the watch on
its back, and allow it to remain thus for,

say, eigilt hours, when it is again to be °

compared (the seconds hand of both wateh
and regulator to be at the 60, both when set
and compared). He must make a note when
he sets the watch and when he compares 1t,
and mark down the result.
that the watch has gained twenty seconds
during the time, in which

any form of note which is intelligible to

himself :—
; Lying : Watch set at 9730,
To be compared at 5°30.
Result in eight hours—Fast, 20 seconds.

The next day he must wind the wat

Let us suppose

case his note
would read as follows—although he can use. = -

=
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the top, and having set it with the
regulator clock, kang it up for eight hours,
and then compare it. Let us assume that,
in hanging, the watch has lost ten seconds,
making a net variation of thirty seconds in
eicht hours in two positions. Of course,
with such an error as this no watch could
be expected to give satisfaction. Hence we
must go to wurﬁltu cure it. The first thing
to be done is to try the shake of the lever
on the banking pins. If they are too wide
they must be closed a little. If the escape-
ment appears to be a square and well-
finished one, the bankings may be closer
than if the escapement is a rough and clumsy
one. But only practical experience can tell
the precise shake required on the bankings.
One good test is this : close the bankings
until the lever has no-shake, but is just free,
then if the watch goes with the pins so
close, you will be safe in giving but httle
shake. But do not forget that the shake of
the bankings alters a little with the position
of the watch—if it be lying on its back, on
its face, or hanging. Therefore a shade of
allowance must be made for this. Next
try the curb pins, between which the hair-
spring works., Move the index slowly
round while the balance is at perfect rest.
As you move the index, observe, with a very
strong glass, if the spring always remains in
the centre. If not, you must bend the spring
until you can move the index from one side
of the cock to another without the pins

Fig. 1.— Fig.2.—
Btraight cut Rounded
Jewel Hole, Jewel Hole.
unduly pressing on the spring while they

are being moved. The reason for this is im-
portant. If you get your watch right in
positions, and your index does not work in
perfect circle, when you come to move the
index, the curb pins, by pressing too much
on one side of the spring or the other, would
tend to destroy the adjustment. After this,
take your balance out, and very carefully
oise 1t. The poising is of vital importance.
ut you cannot poise accurately with the
calipers. You must obtain a small poising
table with two knife edges upon which to
rest the tip of the pivots. Do not move the
balance, when on the poising table, with any
mstrument ; simply blow gently on it till it
moves, and wait till the heaviest portion of
the rim falls to the bottom (I am using the
word “balance” now in place of “ fly-wheel ).
After you have poised the balance, carefully
examine the pivots and also the two jewel
holes, Very often the secret is to be found
here. In ordinary watches the holes are, as
a rule, too long and straight, with the result
that the pivots have too much of the surface
of the hole to work upon when in a hanging
position. Hence, there is so much friction,
that, in hanging, the watch goes slow. It is
a good thing for the hole to be long—the
longer the better, because there is then
room for the oil. But when the hole is long
and straight the friction is dreadful. Now,
in the case of the watch which we are
experimenting on, if the jewel holes are at
all straight they must be altered. In any
case, send them to the nearest.jeweller, if
necessary, by post, and ask him to polish the
holes up a little inside, and, if need be,
round them up. If you have a very strong
glass—and"you should have one in stock—
ou will in all probability find the holes like
lﬂl whereas they should be like Fig. 2.
f‘lg. 2 you have all the advantages of
length and strength in the jewel hole com-
bined with the minimum of friction, and it

- - . 1'

often happens that this alteration in shape,
which the jeweller will do for you, reduces
the error I1n positions most materially.
Finally, have the balance pivots *touched
up ” nicely with a fine burnisher ; examine
the lever-notch, and, if rough, have that
carefully burnished with a fine burnisher
shaped for the purpose. Having done all
this, put the watch together
again, and try it hanging and
lying for eight hours each way.
We will suppose that the error in
positions has been reduced from
thirty seconds to fifteen seconds,
and that so far a great victory
has been achieved. In my next
contribution I will deal with the
remaining error.

-+
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THE crescent moon has been used
for decorative purposes In so
many ditferent ways that I almost
hesitate to claim for my adap-
tion of it the charm of novelty;
yet so far as I am aware it is

whether the actual design be

novel or not, I think the frame

as a whole will be new to most of my
readers.

It is not possible to convey an adequate
idea of its effect by means of an engraving,
as 1t owes so much of its charm to the colour
and materials used, in which, as it will be
seen, there is considerable scope for variety,
and I have not, therefore, attempted to give
a sketch of the complete article, but a general
idea of it can be obtained from the diagrams
given to explain the construction, when I say
that the crescent is Eainted or enamelled, and
the mount covered with plush,

the colours of course harmonis-
ing. I have used a pale “elec-
tric” blue plush, and lemon yel-
low for the crescent, which looks
very well; but individual taste
will differ, and various other com-
binations of colour will readily
suggest themselves. The frame
might look very well too I think

if the crescent were gilded or
bronzed with one of the various
coloured bronze powders that
can be obtained, but in any case
the construction, which Iwill now
explain, will be the same. It will
be best perhaps to begin with -
the mount. For this we shall re-
uire a circle of wood which
should be about % of an inch
thick (Fig. 1), and a similar one
of stout cardboard (Fig. 2). The
former has a piece cut out of it
sufficiently large to take a cabi-
net afhPtogmeh’ an oval of the
usual size being cut in the card mount, so
that when the two are placed together
with the openings coinciding, we have a
rebated frame as shown_ by the dotted
lines in Fig. 2, in which a glass and photo-
graph can be fixed in the usual way.

ne side of the wooden mount should now

be covered with some tinted or plain white
paper, which must be cut sufficiently large to
admit of its being turned over the edge all
round, the paper being also cut out and
turned gver the edge of the opening. The
card mount has nerxt to be covered with

L
'.L
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' plush, the material bei m&.ﬂr Wy G
"evenly turned over the e?igm in the same
manner ; the two mounts can then ha
glued together back to back, and left tu:
whilst we turn our attention to making the -
crescent. G

The shape of this is

#

shown by the dm

Fig. 1.—
a conception of my own, and Wooden Mount,

Pig.2.—Card-
board Mount.

lines in Fig. 1. It will be seen that it is eqt

-
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in such a way as to leave the expos
the mount in the shape of an oval, 1 the
centre of which is the photograph. It is
very essential that there should be an equal
margin round the inner oval, so that care =
must be taken to get the crescent cut out
correctly, and it will be found by far the =
best plan to make a full-sized drawing to =
work from. It should not be more than }of
an inch thick, and should be cut out &
fret saw from a piece of pine which must be
free from knots, the wood having been pre-
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seen, makes me think that a few words of
advice may not be out of place. To get a
really good surface it will be necessary to give
it at least three or four coats of the enamel,
always letting one coat get thoroughly dry
before attempting to put on the next. The
surface should rubbed down quite
smooth between each coat, either with fine
well-worn sand-paper, or with pumice-
stone and water; the latter being first
ground upon a wet flagstone to get a flat
surface to work with. The last time, z.e.,
before putting on the final coat, only just
the gloss should be taken off, being careful
not to make any scratches ; by this means a

. smooth and even surface should be obtained.

If it is intended to use bronze, a coat of the
enamel should first be given, or even two,
the bronze powder being dusted on with a
camel-hair brush or pad of wadding when it
18 just “ tacky.” |

All that now remains to be done is to glue
the crescent in its place upon the plush
mount. Be careful to get it set straight
with the inner oval by trying it first and
sticking a pin in the mount at each of the
points ; there will be no difficulty then in
replacing and gluing it in position. Two
eyes should be screwed into the edge of the
wood at the back, by which the frame can
be hung up.

The crescent might have a flower or
small view painted upon it, or even a
“Japanese ” insect might be used ; no doubt
a painting would materially add to its effect,
and if the trouble of enamelling is objected
to, an alternative plan would be to use some
ornamental wood, such as holly for instance,
which could be left in its natural state. The
diagrams given are drawn one-quarter size,
the frame being intended for a cabinet

hotograph ; they might, of course, be made
or cartes-de-visite, but 1 think they would
hardly be as effective on so small a scale.

La s d

MICROSCOPICAL WORK.
BY J. P. 8,

e

MICROSCOPES are now so easily procurable
at a cheap rate, that it is thought the follow-
ing wrinkles on the preparation, ete., of
specimens to be viewed under them may be
of use to our readers.

Such objects are of two kinds as regards
their optical properties—opaque and trans-
lucent. Many objects which in a state of
nature are transparent can, however, be
made objects of microscopic research by
means of stains, of the use of which more
anon. I intend in this article to treat
only of botanical specimens. These are as
a rule translucent—that is, they are viewed
by means of light which is reflected' from
the mirror of the microscope, and then passes
through the object to the eye of the observer.
In order that the mounts may be a success
the specimens must be carefully prepareci
and handled. ] ‘

As a preliminary, we may give a list of
the materials which are required. The list
does not pretend to be a complete one, but
nevertheless it is one which will be found
useful by the ordinary observer.

A good hollow ground razor, 3s. 6d.; two
needles in handles; glass slides, 3 in. by 11n. ;
one box of glass cover-slips, two camel-hair
brushes, medium size; elder-tree pith;
glass rods, 3 to 61in. in length, about % 1n.
in thickness, and sharp-pointed. A copper
lifter (spatula); methylated spirit, 30 per
¢ent., 60 per cent., and of ordinary strength ;

| dissolved i

absolute alcﬂhnl ; clnﬁa oil ; Canada balsam

N benzine ; benzine ; caustic potash
(KOH), 1 to 5 per cent. ; ’acetic Ec[;d. 1
piar cent. ;. ﬁl}rcanqe, 50 per cent. in water ;
g ycﬁnna Jelly ; olive oil, containing a very
sma l.v.fi.nt'.n:{l of carbolic acid ; distiiled
water ; and the following stains: aniline
dyeailauch as magenta and carmine, hema-
toxylin glugwn_od}!, Schultze’s solution (chlor-
zinc-1odine) ; iodine ; methyl-green, ete.: a
turn-table; a cabinet to hold slides— his
may be made either of pine-wood or paste-
board. Aill the above may be obtained from
the dealer’s. The stains are, as a rule, sold
in bottles, varying in price from 6d. to 1s.
The different percentages of methylated
spirit can easily be made up from the
ordinary methylated spirit sold in shops by

Fig-3
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Fig. 1.—Bottle and Rod for Caustic Potash, etc.
Fig. 2.—Ditto for Canada Balsam. Fig. 3.~
Ditto for Methylated Spirit. Fig.4.—Mode of
mounting Specimen.

means of a graduated flask. These should

all be kept well corked and mrafullt{lhbelled.

Bore a hole through the corks of the bottles

containing the stains, caustic potash, glyce-

rine, and glycerine jelly, and insert 1n cach

a glass rod. The size of the rod used will

vary with the size of the bottle (see Fig. 1).

The balsam should be put into a bottle

having a ground glass stopper, and fitted to

the bottle as in the diagram (see Fig. 2). It
is convenient to put the methylated spirit in

a bottle fitted up thus : select a bottle having

a wide mouth ; fit with an ordinary cork,

in which bore two holes. In one hole place

a glass tube bent at an obtuse angle ; into

the other insert a glass tube at an angle of

45° (see Fig. 3), and drawn to a point.

We are now in a position to commence
work. Our method of procedure will be
determined by the character of the speci-
men which we wish to mount. Suppose, for
instance, we wish to make a transverse sec-
tion of the stem of an herbaceous plant about
} in. thick. Take a piece 1 1n. or SO In
length ; hold it in & vertical position 1n the
left hand. Take the razor

¥
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the right

hand, and blow some 60 per cent. of alcohol
on the blade out of the wash-hottle; then
cut the stem across at an angle of 90° with
the vertical. The first section or two will
not be of much use, but if care be taken the

rest ought to be of such thinness as to
warrant further trouble being taken with

them. In cutting, draw the razor in a
sliding manner from the heel to the tip of
the blade ; then take the section off the
razor by means of a camel-hair brush, and
El_laee it in a 11'[1?::11-;;1%3 containing water
if the specimen is to be mounted in glyce-
rine or li: ycerine jelly), and into one contain-
1ng methylated spirit if it is to be mounted
in Canada balsam. Always keep the razor
wet with 60 per cent. aleohol.

When a thin object like the leaf of a

lant, or a small object like an ovule, has to

e cut, it is necessary to have some means
of holding it. This is accomplished by
making a slit in a piece of elder-pith, and
inserting the specimen therein. Then pinch
the slit portion tightly, and cut pith and
specimen with the razor in the manner
directed above.

It is sometimes unnccessary to cut the
specimen into thin slices. If the epidermis,
or outer covering, of a leaf, for instance, is
to be examined, the leaf is placed in KOH
for a short time, say a few hours, then
wrapped round the first finger of the left
hand, upper or lower, surface upward, as the
case may be. After this, a slit is made by
means of a sharp knife along the mid-rib,
and the skin rgeeled gently off, from the
mid-rib outwards.

There are three media in which botanists
as a rule mount their objects. These are
glycerine, glycerine jelly, and Canada bal-
sam. To these may be added a third—acetic
acid 1 per cent. We will proceed to consider
in detail the processes that an object must

o through before it can be considered ready
%ur mounting in either of these. In the
first place, we may remark that caustic
potasﬁ and “eau-de-javelle” are used as
clearers for those about to be mounted in
glycerine, glycerine jelly, or acetic acid.

“(Cleanliness 1s next to liness ” is an
old saying which finds practical application
here. Unless you kee% our slides, cover-
slips, and in fact ail the paraphernalia of
mounting, absolutely clean, your specimens
will be spoiled as objects of microscopic
research—which misfortune will not put you
in a sweet temper, especially if elaborate

reparations for mounting in nada balsam
Eava been completed.

L

1. Mounting in Glycerine, or in Glycerine

Jelly.—The advantage of the use of glycerine
is that it does not easily evaporate, and has a
high refractive index. Objects which have
been stained in carmine, hematoxylin dis-
solved in ammonia, or with aniline colours,
also those cleared by caustic potash, ete.,
may be at once mounted in glycerine.
Thoroughly clean your %lass slide, and dry
it with a linen duster. Then clean a cover-
slip in the following manuer : take the
slip edgewise between the thumb and middle
finger of the left hand ; breathe ntly on
hoﬁ sides of it, and rubit up with an old
fine linen or silk handkerchief held between
the thumb and middle finger of the right
hand, being careful to keep the tips of the
fingers always opposite one another, other-
wise the thin glass will easily be broken 1o
the process. %Then the cover-slip 1s clean
Jean it againailz some object ; never place 1t
t on the table. _ _
ﬂaWe are now in & position to Emceed_mth
the permanent mountin of the specimen.
Place it in the centre of the slide and keep

*-
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wet, otherwise air-bubbles will be sure
to make their appearance. Should these be
present, they can easily be got rid of by
placing a lttle methylated spirit on the
specimen. This operation may have to be
repeated three or four times before the air-
bubbles have quite disappeared. It is very
important to get rid of them at this stage,
especially if you are about to use glycerine
as the mounting medium. The presence of
air-bubbles has ruined many an otherwise
fine specimen. We will suppose then that
they are now conspicuous by their absence.
Place two or three drops of glycerine on the
top of the object by means of a glass rod ;
take the cover-glass edgewize in your left
hand and a needle in your right. Adjust
the edge of the cover-glass on the slide in a
position near the specimen, and gently lower
the glass with the aid of the needle on to
the top of it. We say gently, because if
done rapidly air-bubbles would probabl
appear. The specimen thus mounted will
keep a very long time, but the cover-glass is
apt to slip out of its place and leave it lying
exposed on the top of the slide. It is
advisable then to “ring” it. Clean off by
means of blotting-paper any glycerine
which may be on the slide outside the cover-
slip. Fasten the slide to the brass disc of
the turn-table by means of the clamps.
Now see that the circumference of the
. cover-glass corresponds in position to that
occupied by one of the concentric circles on
the brassdisc. Dipa camel-hair brush in the
zinc white, hold the brush in the right hand,
rest the hand on the turn-table, and cause the
brass disc to revolve by turning the screw
placed beneath it for that purpose. Do not
turn it too quickly at first. While the ring
1s revolving, lower the brush in such a
manner as to cause it to touch at once the
slide and edge of the cover-slip. This must
be done gently, as the cover-slip is apt to
shift out of its place. A ring of cement will
now be left round the object which will
firmly fix the cover-slip to the side. The
operation must be repeated next day or the
day after, in order to make sure that the
object and its surroundings are perfectly
air-tight, else the glycerine will ooze out,
and your work will have been of no avail.
Glycerine jelly is a mounting medium
preferable to glycerine, because it hardens,
and the mounts may then be kept without
ringing any length of time, provided the
are laid 1n a dry place. Raise up the cork
of the bottle containing the jelly, and then
place the bottle by degrees up to the neckin a
vessel of boiling water. When the jelly has
thoroughly melted, mount the object in it in
the same manner as described for mounting
in glycerine.* Should air-bubbles be in the
specimen after it is mounted, they may be
ot rid of by the following means, devised
Ef Dr. Wilson, of St. Andrew’s University.
eat the mount gently over a spirit-lamp
until the jelly begins to boil, then rub the
slide firmly over a cold glass surface. The
contraction of the jelly, due to the sudden
cooling, forcesout as a rule the whole of the
air-bubbles. The only disadvantage to this
rather rough-and-ready method of procedure
1s that it cannot be applied to delicate
structures. Allow the jelly to stiffen, clean off
any superfluous material, and ring the slide
as before. If, as stated above, the slide be
Eﬁpt in & dr’vl place, it need not be rung at

2. Mounting in Canada Balsam.—This is
the most complicated method of mounting,
but the resilts obtained, we think, amply
repay any trouble entalled. The object
must 1n the first place be thoroughly soaked

in methylated spirit, and then be well
saturated in absolute alcohol. The absolute
alcohol removes all traces of water which
were in the methylated spirits. Clove-oil is
the next substance to which it must be
transferred. Here a remarkable change will
be noted : the absolute aleohol is driven out,
and the object becomes almost transparent.
The methylated spirit, absolute alcohol, and
oil of cloves should each be poured into a
watch-glass. The specimen is placed in the
watch-glass containing the methylated spirit,
and when it is thought that the alcohol has
had time to penetrate the whole of its
tissues it is transferred to the absolute
alcohol. Absolute alcohol is a somewhat
expensive material, and evaporates readily,
so place a cover over the vessel containing
it, and always keep your supply in a
well-stoppered bottle. When the absolute
alcohol has taken the place of the methy-
lated spirit—the time occupied by this
process varying with the thickness of the
object—transfer the object to the watch-glass
containing oil of cloves. The transferences
should always be done by means of a care-
fully cleaned camel-hair brush, especially if
the specimen be a delicate one ; if it be a
coarse one, a needle ur spatula may be used.
The clearing Rrucesa now undergone by the
specimen renders it necessary that it should
have been well stained before being put into
the methylated spirit. After the oil of
cloves has thoroughly taken possession of
the object it is ready for mounting. Place
it in the centre of the slide as formerly, and
place gently a drop or two of Canada balsam
on it, being careful about the presence of
air-bubbles. These can, as a rule, be easil
ex%ellad by placing the slide in a water-bat
or by heating it gently over a spirit-lamp.
At the same time, the balsam hardens to
such a degrea that there is no necessity for
“ringing” it. Should you wishk, however,
to make it appear neat, clean off the
superfluous balsam, after it kas thoroughly
hardened, first by means of a knife, and then
by using a cloth soaked in benzine. Now
put a ring of gold size round the edge of the
cover-glass, and then when this is dry ring
as before. It must be well noted that the
ring of zinc white must not be put on im-
mediately after cleaning off the superfluous
balsam : the result would be disastrous ; the
(Canada balsam and zine white are both dis-
Solved in benzine, consequently they would
mix, and so ruin the specimen.

3. Mounting in Adcetic Acid (1 per cent.).—
First ring the slide with zinc white, making
a ring of such dimensions that its outer edge
would come a little outside the edge of a
cover-glass. When dry, place a drop or two
of acetic acid in the cell thus formed, and
transfer the object to it. Then lower the
cover-glass on the top of it, wipe off with
blotting-paper the acid outside the cover-
glass, and ring as formerly. The super-
fluous acid is best dried off by using a piece
of blotting-paper the size of the slide, and
Elacing it tlat on it. Be sure not to have air-

ubbles in the cell. If the preparation be
one of the green parts of plants, and it be
wished to retain the chlorophyll, this method
of mounting will be found very useful.

Now a few general hints as to the methods
of procedure noted above. Always keep the
razor and specimen wet with wealga.lcnhul or
water. Alcohol dissolves chlorophyll, so do
not put a specimen in which it is desired to
retain the whole of the chlorophyll among
alcohol. If the presence of starch is to be
detected, use a dilute solution of iodine.
Iodine turns starch blue. Label a. slide
before putting it away. Supposing the
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specimen were a trs.'navam.'
stem of Ranunculus aquatilis, yor
label it as in the diagram (see Fig. 4
whéch Tt.is. bg?nutea transverse section. snd
B Cahada balsam, the supposed monnting.
medium. : g T
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quested to send prospectuses, bills, their aveciale
ties in tools, machinery, and wor s =
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for examination and testing in all cases ﬂn'ﬂﬁ o

done without inconvenience, Specimens

will be returned at the earliest e ule_m}; g
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110,—As=ELEY'S “ CELUZON.”

Ture material to which Messrs. Ashley & Com-
pany, Crossgates, near Leeds, have given the
name of ** Celuzon,” and which is m '

by them, is a recently discovered composition g
the bleaching, cleaning,and polishing piancoforts
keys of celluloid, xylonite; and ivory, . It is als

effective in removing the gum that arises from °
the wood after being newly French polished,
previous to using the reviver. * Celuzon itself
18 In the form of a tablet, and resembles &
small cake of soap, although it is of far
greater density than that cleansing material; and
though I do not for a moment pretend to y 3
that this is its actual composition, if seems
to consist of scme highly levigated matemal
such as clay mixed mtﬁ and held together =
by some saponaceous matter. Pianoforte 1?_":
of celluloid or xylonite, being composition,

show scratches, and turn

yellow much 1f-_"f'
than ivory keys; they are also subject to diss
coloration from perspiration of the s, Buch
keys should never be scraped on accoumi=of
their thinness, In order to restore their prshne
colour and to polish them at the same tume;all
that is necessary is to rub the key briskl} '*i
end to end, after its removal from the pianot=:
forte, with a block of wood covered with leakher,
which must be damped and rubbed over Wiy
*“ Celuzon ” before using it. As the workis&o=
simple, it can be done by & boy or girl. lvery
keys are cleaned in the same way, if ﬂlﬂ % G
much discoloured, but if ver%yaﬂn# with age

.'-1

they should be first scraped. For removing i
gum or dulness that generally shows iiseiron &
wood that has been newly French poli f;rr

s

that has to be done is to scour it off L
a piece of flannel damped and rubbed OniE
“(Celuzon”; then apply a reviver, and £he o0
will appear as if newly French p ~ 1husl
is useful for renovating the of the Wod
case of a pianoforte as jyvell a8 the e
¢ Celuzon ” is sold in tablets at 3d. singly, OF
2s. per dozen, or 18s. per gross, S _;_-i"__:_f
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and, if so, if he will do so as soon as possible. As1
find from various letterathat many seem to be under
the impression that Mr, Harland's functions are
let me at once remove this idea from
the minds of all readers of WORK by saying that
Mr. Harland’s duties are simply those of secretary
to the * Work” Exhibition, and that the editorial
management of WORK, including the introduction
of particular subjects, and the acceptance orrefusal
of papers sent on approval, rests entircly in the
hands of THE EDITOR.

Governor for Half Horse-Power Engine.—
J. M. P. (Nottingham) writes :—** In Worxg, Vol. II.,
{lﬂ_»g'ﬂ 24, F. A. M. gives your! correspondent

V. W. (Glasgow) dimensions for a governor.
Now, whilst agreeing with much that F. A. M.
writes, I must say that his dimensions are too large
for this sized engine. I was troubled in the same
way as \W., W, and could not get any proper
dimensions, so set to work and experimented till I
found one suitable. My engine is 24 in. bore, 4
in, stroke, running at 200 revolutions per minute

Engine Governor.

at 40 1b. pressure. 1 enclose sketch showin

~measurements, which I have found suitable, an

may say that my governor controls the engine
immediately there is any wvariation of lo or
beam. - It runs at a speed of 100 revolutions per
minute, and develops a surprising amount of
power. 1 do not think my engine varies so much
4as ten revolutions per minute, which I should take
as a large amount of variation, and one that would
cause i 1lar running. I can assure W. W. that
he will be satisfied with this governor.”

Weighing Machine.—ErrATUM.—In this reply
(see page 618, Vol. 11.), for *out’’ read all.

IL—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Condensers.—J. H. H. (Belfast).—The lantern
described is intended to be fitted with 4 in. con-
densers. You will, therefore, find it quite correct
to follow the dimensions given. The condensers
are not to be fitted into the woodwork, as you

appear to imagine, but they are fitted to a collar |

attached to the metal stage-plate of the lantern
front, as you will find by referring to the descrip-
tion of the instrument on page 494, No. 83 of Work.
The openings in the woodwork must naturally be
larger than the condenser, as they require to take
the lens and its containing collar.—C. H. P

Decomposition of Water.—H. T. M. (Harwich).

his is impracticable, owing to the high resistance
offered by water. The experiment you mention is
performed with a dilute solution of sulphuric acid
our to six
I'hree Bunsen or bichromate cells arranged

-

volts.

~ in series will provide sufficient E.M.F.—G. E. B,

Picture Frames. — AMATEUR. — For making
compo. for picture frames, ete.:—To a stone of
whiting take 7 1b. of resin, 7 1b. of glue, 1 quart of
raw linseed-oil, 3 1b, of piteh ; boil together in a large
iron cauldron for three hours, then mix together
with dry whiting (erushed); well knead it together
upon a board ; it will then be ready for your moulds,
and will keep for months.—G. C. R.

Circular SBaw.—H. G. (Little Bolton).—1 know
of no book treating on the practical working of the

circular saw, but you can get books on wood-
workin machinery, published at 13s. and 253. each
(in which there may be some useful information in

reference to the working of saws), of William Rider

» and Sons, 14, Bartholomew Close, London., There is

a deal of information in back numbers of WoRK.—

A. R.

Mounts.—\W. G, J. (Portsmouth).—For cutting
card mounts for pictures, see * Shop,” August 10,
1480, page 333, and again December 28, 1889, page 652,
Tools are only knife-blades specially made for this
trade, and shaped like a harpoon, both edges sharp ;
cost 1s., of any first-cluss tool maker; a screw-
handle for about 28, 6d.—G. C. R,

Book on Electro-Plating.—ARGENT (Pendle-
ton)—Messrs. Crosby Lockwood & Co., London,
ublish a book on ”ElﬂelrmPlutin%.“ by Mr. J. W.
rquhart ; the price is 53, Mesars, W hittaker & Co.,
2, White Hart treet, Paternoster Square, London,
1.C., have a book in the press that will just suit
ose. It is named the * Electro-Plater's
," and will be published at a low price,
say 3s. or 38, 6d., to suit amateurs. I am also pre-

paring some articles on * Gilding and Silver-Plating

ewellery,” and these will probably be published in
Wugu.—{}. E. B.
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PD:HB]'IIHH -_'J EAN, - In all probability vour piano
requires repolishing. 16 is not at all an uneommon
ﬂl:t'tll‘l‘t'!li.'t: lor new ]Hﬂih“ 1O o more or less, The
ﬂeflu'l: 15 frequently owing to what is known ns

sweating "—i.e.; the oil in the wood exudes
through the thin coating of polish, and by dust

adhering to it the surface presents a reticulated |

El%ll}ﬂtlt‘nllm“.‘, being covered with fine dull thin lines,
I'his swealing is to a great extent unavoidable, and
Burr walnut is specially liable to it. If this is all
that isthe matter with your piano, you mav be able
to put it right by washing off the sweat with warm
water ; or, better still, with a reviver composed of
linseed-oil, French lmlish. and vinegar, I[! all the
polish has gone, there is no alternative but to
repolish. If your piano is one of the low-priced
Continental ones, and has not been repolished by
the vendors here, very probably the polish has
perished. I have often noticed on goods of this
class that, though the polish while they are new is
very brilliant, it does not last, there being appa-
rently no body to it. Yoo must not take any of
these remarks as implying that the vendor is any
way to blame. Read the article entitled ** Hints on
Repairing Furniture,” which appeared in No. 93 of
WORK, page 658.—D. D.

Patent—Altering Specification.—H. R. (Pad-
dington).——Assuming that the two materials are
merely for convenience of manufacture, and are
not an essential part of the invention, we see no
reason why H. R. should not use the one only, for
the invention will then continue to be *“substan-
tially the same.” In his complete specification, he
can say that “ by preference” he makes use of one
material only. In our illustration of the wheel-
barrow to which he alludes, the essential part is
the use of the single wheel for removing burdens,
and the thing will be substantially the same whether
the barrow be made of wood or metal. We are
presuming that the subject of our correspondent’s
patent is a mechanical invention, for if, instead, it
were some chemical compound, the materials
would probably be the essential part, and to change
them would be to cause a ** substantial” difference.
H. R. may find assurance in the reflection that a
main object of provisional protection is to enable
the inventor to perfect his invention, and com-
Eletely to ascertaln its nature, and 'how it may best

e carried out.—C. C. C.

Chimney Pot.—J. L. (Guernsey).—If your fire
will not burn properly without a revolving top, you
can get one made fireproof at an extra cost of 5s. to
10s. They are made of etrong galvanised iron or
steel, with riveted jcints, or in case of very intense
heat copper could be used, but this would be very
expensive. Makers are Gibbs & Son, Liverpool;
Boyle & Son, London; Kite & Co., London; and
many others. You will probably get them through a
local ironmonger, but are you quite sure arevolving
top is needed ? as I had a similar chimney with a
revolving top, and on account of it getting stopped
with soot, I tried the fire without it, and except in a
severe gale it burns as well without the revolving
top. ou might try yours, and if it burns anything
like without the revolving top, fix a fire-brick pot,
of which I send two designs made for exposed

i |

1]

i |
Fig. 1. -

Fig. 2.
Fire-Clay Chimney Pots for Exposed Situations—
A, Wind Guard.

situations ; I should recommend Fig. 2; they can be
obtained from a dealer in builders’ materials. If
your chimney bas only one flue, and is high and
detached from*the building, you should stay it by
iron rods to the nearest wall or roof, or it may blow
down with a heavy pot on the top.—M.

0, — C- B-

Wind Model Gramme Dynam
(Oh upeiﬂﬁﬁa-ﬁﬁtm.—\rer little in the way of
electric lighting can be done with such a small
machine as that of which you send a sketch. It isa
model of & Gramme ﬂfna.mu. On the small cogged
armature of 2} in. by 14 in.{ with gaps between the
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ampere of earrent, you must ehioonse a lamp of low
resistance, such as a small pea lamp, reguiring p
current of less than one nmpére, and this will rive n
mere spark of light, Do not mount the :lI'I1T.:llII'l'
on a wooden hub, or it will goon shake loose. bt

ount 1t between two “three arm” broes .um'u]*-l'-:-

cured by studs to the cogs of the armature. Wind
a3 much No. 24 wire on the armature ns vou ean
get on, and put 11b. of No. 21 on each core of thie
ficld magnets.—G. K. B.

Lathes and Smithing.—G. W. (Brocliey). —All
branches of smithing and Iathe matters will be
treated in course of time in WoRrk,

Marbling.—W. H. (Benzon St.).—You shounld
obtain **I'he Whole Art of Marbling as Applied 1o
Paper, Book Edges,” ete.,, by C. W. Woo nough,
10s. 6d. ; Bell & Sons, York Street, Covent Garden,
London.—K.

Photo Tent.—R. . (Bradford). — There are
tents and tents, As to their construction. very
much depends on the use to be made of them. In
the wet collodion days they were portable labora-
tories of considerable ‘!-'-'Eij.'.‘gt. now they are seldom
used except for the purpose of changing plates,
and are, as a matter of course, very much slighter

—— e i T  —
. ]

Photo Tent.

in make. A square or oblong bag of black and

ellow twill, with sleeves, and distended with
mboo rods, is an efficient and light apparatus,
one sleeve being of sufficient width to allow the
dark slide to be passed inside; and the changing
of the ]i"r_la.tes is effected by feel only, easily done
with a little practice. The sleeves are constructed
in two places a few inches apart, with indiarubber
bands to Fr&rent access of light. The framework
consists of two end pieces, straight pieces of bam-
boo, crossed and riveted through, that can be folded
arallel when not in use; four other pieces the
en of the bag are fitted into sockets at each
end of the cross-pieces, and when in place extend
the bag to its utmost dimensions. When not in use,
it rolls up together in a small compass, and is most
convenient for travelling. The accompanying dia-
gram will explain. The dotted lines show the bag
and sleeves.—D,

Engine for Lathes.—F. P. (Andover).—A gas-
engine is cheaper than any other form of motor,
because there is no expense beyond the precise
amount required for actual driving. It occupies
least room, there being no boiler. Much depends
on what opportunity you have for getting cheap
gas; the best plan is to obtain prices of steam and
gas-engines from different makers, and then esti-
mate the relative cost. Crossley’s, Manchester, are
the best gas-engine makers; Hindley of Bourton,
Dorsetshire, makes small cheap steam-engines.—J.

Paddles for Model Steamer.—T. H. B. J.
(Wesham).—For a 4 ft. model, the diameter of the
paddle-wheels should be about 9 in., but the exact
dimensions, of course, will depend on your water-
line. You should, if you have a high water-line,
make the wheels smaller, or they will overpower
your engines. It is much better to err on the
side of having them too small than otherwise. A
good size for the floats is 2 in, by § in.—G. J. E.

Overgraining Oak.—T. B. (Northampton).—With
respect to putting in dark veins upon ** maiden oak,"”’
I have made lit%la if any reference thereto in the
series on graining, because such markings are very
gcarce in real oak, and if imitated they do not con-
duce to natural and woody effect. The ordinary
plan is of painting them in with vandyke in water,
using a veining fitch after the work is shaded and
softened. Those workers who use dark veins gene-
rally put them on rails or stiles, The most natural
effect is got by wiping some of the colour out along
the middle of the veins; we get transparency
thereby and less * paintiness.” Soften with the
badger across the veins. Sometimes oak is shaded
in oil glaze, and in such cases the same is used for
the veins ; but water-colour is the most convenient
and quickest. The gimimn roller—viz., for dark

ores—can be used either with oil or water-colour.

the latter, it is worked with a little vandyke
after all other shading is done. Best burnt umber
rubbed up with a little terebine is used for working
it in oil. There is no reason why, with practice,
you should not get perfect rolling.—DECORATOR.

A “Backlined” Drawing—NeEM0—is one in
which in order to show without shading all pro-
jei:itizlmnﬁh.th& left-hand side and top lines are thin,

cogs measuring i in. by }} in., you will only be able | w e right-hand and bottom lines of each part
tuggﬂ ﬂ:rrt.jr-l;*u.'.'t'?;izui urdsyn No. 21 silk-covered wire | are drawn in rather thick and black. Mechanical
(weighing about { 1b.), as this will have to be wound | drawings are always supposed to be shaded, as if
in seven coils, and as only half of each coil can be | the light fell at an angle of 45° from top_left-hand
reckoned upon as being eflicient, you can only | corner; and every line te to the light, f.e., on
expect an E.M.F. of three volts from the machine | which no light falls, is efl in unshaded draw-
| when driven at a speed of 3,000 revolutions per 28 1o : would otherwise do.—
winute, As No, 24 wire will only safely carry one | J. W. H, B2t TR
- e SR L ) aLh '
B b T -.'.5;"1}' j ' % t,:.s"_. 3’"1 z _ =
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Elementary Examinations.— Answers to ques-
tions appearing on page 404, Vol. I1,in the * Element-
ary Examination on Build ing Construction for 1890."

. Plan of two courses of an 18-in. wall built in
Flemish bond, showing the proper arrangement of
the bricks in the two courses.

(1)
B A

—— e

2. Elevation of part of a stone wall built of G?uﬂreﬂ
rubble worked up to courses. In this class of work
vertical joints are sometimes allowed, providing

(2)
.

Wi

£ . st

they are not more than the height of a course in
wurkhhmlt in courses as at A.
3. Elevation of two 13-in. squarc balks of timber

(3)

{_ c a— . |

scarfed together, and secured with hard wood
wedges at A. These wedges are drawn rather out
of proportion for the sake of clearness. The scarf
B is used to resist com-
(4) pression, and the one at
— 010 resist tension.

4. Section of a beam
cogged on to a wall-plate,
A A 18 the beam that is
inotched, and Bis the plate

ihu?iﬁ the cog left on.
. 9. Elevation of a stone
ving the points
e different parts

arch,
of all

of the structure.

6. The wood plug as shown is the form generall
used for fixing woodwork to brickwork E'.rhan ng
provision has been made in building the wall. Lead
dots are used where it is found necessary to screw
the lead to woodwork. The woodwork having been
previously hollowed out, the lead is dressed into
the hollow and then screwed down sometimes with
two screws in each dot slanting in opposite direc-
s the, o0, 7l 2ot 1 proect e

er the hole made e ikewise
to bring the whole to a fair lev he

The form of
bead known as dguble quirk is more often used ?n

astering to indicate the ski and dado when

1
t is necessary to have no projections. In fixin
wood lintel, a rough relieving arch is nerﬁlﬂ

turned over it<e protect it from the weight of wall
above, but the arch must abut on the w:ll, and not |

rest on the lintel. 1
A queen-post truss, the iron

7. Elevation of
straps at A being secured by means of iron wedges, |

etc., called gibs and cotters, at B by means
and bolts, and at c by cuag:' EEIEWE? Z e I

. plate,

8. Plan of part of an 18-in. brick wall built in
English bond, showing the arrangement of the
bricks in one course. B is a vertical section of the
above through A A with the footings.

g (6)

SOLDER

L ! | L
wWooD LINTEL

il

9. Section of a cast-iron cantilever, the upper
flange of which, being in tension, is the larger.

10. Elevation and vertical section of a four-

nelled door, showing the top panels, bead, and
utt, and the bottom panels, bead, and flush,

(7)

E
11. Section through the eaves of a roof, showin

slates centre-nailed to a 4-in. lap. This is a go
way of ]ﬂ.ﬁmg large slates, as from the position of

the nails the wind acts upon them with a leverage
-l--.-ll—'-u...‘.I &
® .
Y ]
I
| |
I
I |
"--___- ey RS R Pyaesan . | . ]
A T
I ]
[ - 1
o i : I ]
— 1 | | : i : | l l]
0. NS = T T
m

of only about half their length. The wall, wall-
tter, etc., are omitted.
12, Elevation of part of an iron roof truss, con-

- sisting of T iron principals, two angle iron struts,

and five tension rods.
13. Section through an

"TOP 8-in. lead gutter with step
flashin formed at the
L sk end of a boarded and

slated roof butted against
the brick wall of another
building. B shows the
ntelJ flashing in elevation.
14. Vertical section
through the foot of a
wooden king-post, show-
ing the details of a stirrup
iron prl:n%erlp wedged up
with gibs and cotters.
This is the strap A men-
tioned in answer No. 7.
In consequence of the
great pressure upon the
‘Shop” columns of WORK,
e I have been as brief as
possible in my answers to the above question.

ANSWERS TO QUESTIONS IN THE SECOND OR
ADVANCED EXAMINATION.

15. Single laths are
about 4 in. thick, and
double laths are about

§in, thick. The first coat
of plaster generally con-
sists of clean sand, lime,
and ox-hair.

16. In mid-summer or
mid-winter in temperate
climates, or during the
dry season in tropical
ones, because the sap is
then at rest. For joiners’
work in England.

17. The joint A is
known as tuck pointing.
This makes a very effec-
tive joint as far as nf-
pearance s, but it 1s
open to the objections
that the projecting ledge
catches the weather and
gets saturated, and is
casily destroyed by frost;
also thdﬂi.}'. it . leleudilﬂelf

S0 rea to the dece
tion of making inferior work appgﬁ as if it hnﬁ

| P
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been done properly.
struck jn:»in:lt]:l ng?lr

plain joint, as the

wet; but care should be
the wrong way, or too
edge 8o as to form a ledge to

18. In building brick walls faced with ashler
care should be taken that the stones %:g g
equal to an exact number of courses of 7

-

19. The facia board A is fixed to the ends of n!q 5

and supports the gutter. The soffit g
is for the purpose of making the 1
between the under side of the which '.,'

beyond the external

for the purpose of
and d.intgihutin tl;.u 5

flitc
(17)

plate put between

two wooden
and the whole
. e

ther. The
tgrakudlhwm

plastic condition.
and section C D
tration 'ﬁ; a E?ﬁ "&Fn
because the .-
'néheglin ﬂ.ig'lat:lm state by
of a blowp

21. The on page

with the hollow ne: ' heo

““ ii il -‘.

along its surface, BBIS H
course,
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direction of ascent, The elevation at G shows the
ends of two steps, with return moulded nosings and

ca sunk and moulded string,

23. Elevation of an iron roof truss, the members
indicated by lines; the single ones show which

& are in tension, and the double ones those in com-
1 pression.

(2]

24. End elevation of a traveiler running on a
A, A, are the ends of the beams, the eleva-

i‘l L]
3 gon of one of them being given in the question :

B, B, are the wheels attache
to the traveller, one of
which is usually toothed or
cogged, and connected to
the crab or hoist for the
purpose of moving the
traveller along the gantry,
resting on the iron rail c,
The letters D indicate the
different parts of the gan-
I t.]iy, drawn somewhat out

of proportion for the pur-
i pose of making the whole
B more plain,

25, Section through a
double cover riveted joint
in a 4-in. tie bar, called
chain riveting, showing the
rivets with snap heads at
A, and pan heads at B, the
| centre plate c being the tie

ar proper, and D, D, the

bar p d tl
cover plates, These are
rather thicker than they

(21)
F"

" need be, but it is a fault on the right side.

[

gtone and wood sil
_hun% sash, and vertical slidin
6 in. leav

as follows
8ill; ¢, stone

26. Vertical section through a window back, show-

ing a coursed rubble wall 12 in. thick, with both

bottom rail of a 2}-in. double-
shutters in two 3 ft.
The names of the different parts are
+—A, bottom rail of front sash: B, wood

sill ; D, flap to cover sashes when not

£8.

| publishin

in use; ®, top rail of apron lining; v, top rails of
shutters ; G, bottom rail of apron lining : 1, skirting ;

(23)

------------

oy i,

r—

S

=

NN
1. oottom raus of shutters; J, weather bar:
X, outside lining of sash frame ; L, parting bead ;
M, sash bead.—E. D.

Patents—Provisional Protection. — INDEX.—
I am of opinion that any person acting with ordi-
nary caution may virtually be safe in *‘using and
his invention,” whilst provisionally pro-
tected only: but INDEX must remember that in
granting provisional protection, the Patent Office
does not undertake to secure the inventor from
infringement; it merely confers the power to ™ use
and publish” without prejudice to his patent-rights.
Legal and absolute security is only to be obtained
by the complete patent.—C, C. C,

Wax Moulds for Plaster.—R. O. (Sheflield).—
The wax for this purpose such as one gets from
ends of wax candles does very well. So does ordi-
nary modelling wax. Were I about to use new
beeswax, I should add some tallow and a little
Venice turpentine. I scarcely understand IR. O.'s
query as to polishing casts. Does he mean waxing
them? If so, the plan is, after the chst has become
thoroughly dry, to heat it and lay it in a bath of
melted wLiLu wax; when the wax rises to the
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upper parls of the cast, it may be removed. a
saluration will then be completed. =M. M. 9

Upholstery.—J. L. (Guernsey).—You will pro-
bably find a suitable work in llif{: followin r]}EEILI;E-
“*Art Furniture,” by W, Watt, price ¢s. : ** C lippen-
dale’s Gentlemen and Cabinet-Maker's Director.”
price from £7 to £18 18s.; ** Houschold Furniture
and Interior Decoration,” T. Hope, 18s. ; “ Original
Sketches for Art Furniture,” A. Junqnet, 22s. -
“ Pattern Book for Cabinet-Makers,” price 22s. :
" La Tenture Moderne,” Prignot, tinted plates, 20s. :
' Cabinet-Maker and Upholsterer's Drawing Book.,”
Sheraton, £6 10s. tu£1’L‘| 108, ; ** Practical Illustrations
pfr ‘L]|:nlmlsl:e y Work,” A. Standage, price 14s. 6d. :

*Ta ;:ert.‘a" xamples of Ancient and Modern
Furniture,” price 28s.; *“ Upholsterer's Pattern
Book,” 68.; **The Decorative Furniture in the
National Collections of France,” E. Williamson, £9,
I'hese can be had from Messrs. Batsford, 52, High
Holborn, London. If these are not Buita.i:l]a. if you

write to Messrs., Batsford enclosing stamp and
stating exactly what {'uu require, they will most
likely be able to auS[Ly ou, a8 they deal in both
new and second-hand books,—M.

Work on Blacksmithing.—G. H. T. (Ilifra-
combe).—Blacksmithing is contained in * Knight's
Mechanical Manipulation,” price 18s., published
by Spon & Co., 125, Strand, London. I know of no
other work on the subject.—K.

Paraffin Lamps.—FRANKLIN.—The *‘Paraffin
L‘.n.mp " papers will be continued ere you read this,
The other subject you refer to will probably form
a feature of Volume III. The question of space in
“Shop” replies is already receiving stringent
remedial treatment, but time must elapse to derive
full benefit.

Lathe.—F. A. (Portsmouth) —You have made a
good beginning by screwing iron bars down upon a
teak bed. You want to complete the lathe yourself
and do not like wooden heads. I advise you to buy
iron castings, fit them upon your bed, and bore them
out with a boring bar. Then as you can get brass
castings, get some bushes cast for the mandrel to
run in. You do not say whether you have access
to a lathe, .1t is possible to make a lathe without a
lathe, by turning the mandrel, ete., on dead centres;
but I must not enter upon that here. Possibly it
would cost you no more to buy a pair of “heads”
second-hand, than to buy the materials to make
them of, and the tools to work with.—F. A. M.

Rollers.—J. W. M. (S. Shields).—The rollers for
wringing, mangling, or washing machines, are not
in erer:,'rlui' request, Mr. MeCrerie, of Henry
Street, St. John's Wood, N.W,, i3 a wood turner
who advertises to supply them, but it would be
better for J. W. M. to uppf’}' to Bradford, of Holborn,
or Harper 'Twelvetrees, of City Itoad, both of
London, tha» to buy wood and send to a local
turner, which I fear is the only alternative. A

reat deal depends oi. how many such rollers

. W. M. requires, and he does not state that, If
he elects to have the rollers turned to order by a
local turner, he will tind sycamore will do well, but
it must be well seasoned.—B. A. B.

Litter.—JAcK.—This subject will receive atten-
tion in due course.

Picture-Frame Making Book —NoVvICE. —Get
* Picture-Frame Making for Amateurs,” 1s.; Gill,
170, Strand, London.— K.

Waterproofing. —\V. J. (Flgin).—See reply to J.
R. (Newton) at page 505 of WoRK, No. 83, Vol. 1.,
underhead of **Waterproofing.” Theresultsobtained
by W. J. are another contirmation of the truth
ug what we told J. L., and is the result which
must inevitably attend the use of all unsuitable
materials or combinations of the same for the
purpose to which W, J, applied it. It was used by
the late Colonel Maceroni, who was the inventor,
for his boots and shoes, especially when on the sea
coast, and we used it with success under similar
conditions.—C. K.

Gold Paper.—J. M. (Bacup).—The gold paper is
bought in sheets ready gilded ; many mount cutters,
etc., supply it ready prepared for use. If, how-
ever, you have your sheet of gold paper, pin it
down securely with drawing pins upon your bench
with a sheet of tissue paper under it, prepare a pot
of good clear glue, and strain through a piece of
muslin, so that no grit of any kind is therein ; with
a clean brush glue carefully back of paper, with
care that you do not miss any part; let it dry
thoroughly, then cut in narrow strips to width of
bevel : the usual six sheet mounts require it cut
in. Take your mount, lay face uppermost upon your
bench, cut the left end of gold paper mitre shape,
and moisten as you would a postage stamp ; lay it
evenly upon the bevel, und rub well down with a
cloth; turn mount over, and turn edge under, rub-
bing well down, and so continue until your mount
is complete. The cutting makes a glassy bevel, and
the above sticks very casily.—G. U. R,

Mirror Painting.—I%. 'I'. I£. (London).—It would
be better and cheaper for you to buy the medinm
mentioned by me (Vol. II., page 553} for use in
mirror painting in large quantities from the manu-
facturer than to waste money in experimenting, to
say nothing of the risk attaching to the manu-
facture of any kind of spirit mediums and varnishes
at home, because I do not know how far you may
be equipped with the necessary apparatus. If you
are an amateur, I advise you more urgently still
not to make your medium yourself.—H. J. L. J. M.

Grinding Razors.— W. H. R. (Liverpool)
writes as to this. He should advertise in our
“Sale and Exchange " column.
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IIIL.—QUESTIONS SUBMITTED TO CORRESPONDENTS. Indicator for Reservoir of Paraffin Lamp. i -
Q — L. S, L. (Kirkealdy) writes:—* Can any reader sug- IFORK i I‘L‘ Iff]jffp[( —
Draughtsmanship.—NEwo writes :—* Can any- | gestasimple method of indicating the depth of oil in THE Proprt y -ON,
one recommend me a good book on draughtsman- a melal lamp reservoiry |© 4 HE Froprietors have the pleasre o anpo,
ship " The only way whit:lh oc- that this "Wilice
Heating Greenhouse with Paraffin OilL— curs to me 1s to have
J. F. (St. Day) writes :—** Will any brother horti- geﬂ%}]‘}?; *;n“'}‘ﬂﬁ‘l:ﬂ‘;]h{; EXHIBITION
cuiturist tell me how 1 can heat my small green- hottom E‘;f reservoir iln I8 NOW OPEN TO Tira b
house, 15 ft. by 6 ft., with a paraffin stove, burning which another tube. B, : 4 THE PuprLic, ap

paraffin 0il? The eat objection to utilising
paraffin is its very disagreeable smell, and I am
afraid it will injure my plants. I ecan get abund-
ance of heat, but how can I get rid of the smell?”

Heating Tools.—A. T. M. (Lichjield) asks as to
“the best way to heat bookbinders' finishing tools
without the aid of a gas-stove, as we have not gas
here.” — [Some reader, no doubt, will enlighten
A.T. M. In the meanwhile, ]Lussibly the ordinary
fire ti:r an oil-stove might be brought into requisi-
tion.

Cedar Pencils.—CEDAR writes :—* 1 should like
to know if there is any way of treatinf pencil cedar
S0 as to render it tougher, and not so liable to split :
when worked down thin, it is very brittle: my
piecesare quite small, the largest not more than { in.
diameter, Can this be done by steeping the wood
in any liquid? If this discolours the wood it is no
great objection, although better if it did not.”

Points and Crossings.—\W. G. (E. Dercham)
writes :—" Will some reader kindly give me in-
formation on points and crossings? What I want to
know is how to mark out the bends of point, and
splay of the crossing ready for the planing machine,
1 1t. 8} in. gauge. Or thus, the leads of the crossings
l:lil"ltl'. angles:—1 in4,1in 6,1 in 7,1in 8, 1'in 9,1 in

LI.-F

Patent.—G. L. S. (Darlington) writes :—* Can any
reader of WoRrk kindly furnish me the name and
address of a trustworthy London patent agent?”

Drive Gates.—WOODPECKER writes:—* Will
any reader kindly inform me where I can purchase
working designs for a pair of ‘carriage drive’ gates,
constructed of wood panels filled in so that they
cannot be seen through?”

Preparation for Blackboards.—)\. (EBolfon)
writes :—"' I should feel gratified if any reader could
give me some information as to the making of a
Ewpm'utiun for blackboards. I have tried several

ut they do not act. They leave a rough surface.,
and the chalk marks are often left on. even after a
considerable amount of rubbing with the duster.”

Tuning Conecertina. — C. 1. (Addingham)
writes :—** Will any reader oblige me with instruc-
tions how to tune an Anglo-German concertina
with steel reeds, and sav if I could purchase steel
reeds ready for insertion 1"

IV.—QUESTIONS ANSWERED BY CORRESPONDENTS.

Paint for Tickets.—MIEUX QUE Ca writes, in
ref:]_y to A. J. S. (Moseley) (see page 60I, Vol. IL) :—
" It 1s not necessary to stone them to obtain this end,
unless you desire an extra amount of durability.
For black letters with white ground, the following
will do admirably. Break up a little white lead,
plus a little clean driers, in a little raw linseed-oil
and turps to about the consistency of ¢cream, or
perhaps a little rounder, as tin is apt to grin a good
deal through white. Strain, and then give your tin
tickets two coats of this. Now get as much as you
require of white zine and mix up with a nice clear
drop of French 0il (varnish); strain this through
something fine—picce of an old cotton stocking or
sock—and do not paint it on, but simply let as much
stulf’ run on to a ticket as fnu think will flow to all
its edges. Hold the article up sideways, now this
way, now that way, giving it a little blow from the
mouth to help it, and so on. Now make up your
black in precisely the same manner as your finishing
white, and one coat of this will cover well on your
white ; but if you require a black ground with a
white letter, one coat of black as above flamed on
will be quite solid, but’ your writing will require
two coats of white at least.” :

Hanging Paper.—A. M. writes to JACK OF ALL
TRADES (see No. 89, page602): ** You may getJapanese
leather paper from the original importer of this
material, Mr. Robert Christie, 102, George Street,
Portman Square, W. ;orfrom another large importer,
Messrs, Rottman, Strome & Co., 45, St. Mary's Axe.
If he hails from the * North Countree,” he will find
& stock of these papers kept by Messrs. Wylie and
Lockhead, 45, uchanan Street, Glasgow. In
hanging, use a stiff mixture of glue and paste :
glue itself sets too quinkly. and paste alone has not
enough ‘stickiness,” but when both are mixed a
splendid adhesive is formed."”

Paint for Tickets.—WOREER BEE writes to
A. J. 8. (Moseley) (see page 601, Vol IL.) :—* I have
uam.l‘ Aspinall's Enamel " with good etfect. Doubt-
less * Foo-chow ’ is equally good.”

Gilding. —WoRrRKER BEE writes
602, Vol. II.) :—* Had you looked at the Index of
Vol. I. of WoRK, you would have seen all about it
on page 118, and saved your time in the bargain.”

Wn.tnrrprnuﬂng. —WORKER BEE writes, in reply
to OLD TIPTONIAN (see uu‘-(i;a 602, Vol. 1L.) :—** Hang
uF your cart sheet in a shed through which a eurrent
of air is playing, and give it two or more coats of
boiled linseed-oil, allowing one coat to dry before
applying another,”

to JACK (see ptﬁgﬂ

3d. This Number consists of 32

with closed ends, acts
as a float.,”

Bursting Water-
pipes. — W. M. L.
writes, in re ]11’ to GLAS-
Gow (see Vol. 11., No. 86,
f' o) :=""Try Turnbull,

}ishopbriggs, who has
a new regulator in hand.
_ The G. C. W, W.is com-
Pelhng the use of a governor for parties using

10ists ; cost £4, if I remember correctly.”

Camera Fittings.—E. H. (Dartmouth) writes,
in reply to J. C. gtﬁﬂx[,mw} (see No. 89, page 602) :—
“You can obtain all you require from Henry
Park, 1, Orchard Buildings, Acton Street, Kings-
land Road, London, N.E. Send three stamps for
list ; price, rack and pinion for } in. plate, about
Gs.”

011 Tester.

V.—BRIEF ACKNOWLEDGMENTS.

Questions have been received from the following eOrTespOn-
dents, and answers only awnit spacein SHor, upon which thera
is great pressire :=—A. B, (Kirkealdy; W. 0. (Liverpool): MBETAL
WoOoRrkKrR; .. H. (Drybrook); E. H. H. (Chatham): COSRTAST
READER; E. M. A, (Salisbury'; PATIRACE : J. P. (Birkenhead) ;
L. . (Bradford) ; ). H. (Leiwcester) ; W. M. { Hereford) : C. E. H,
(Horwich); L. P. (Colehester) ; P. M. M. (Glosgow): A. A. W,
(Leicester); . M. (Romiley); W. A.T. (No Addressi: F. 8. (¥or.
mantoni; ALONGOA; C. B. F. (Seacombe': F. C.
NORTHERNER; YORKEHIREMAN :
(Hull); W. H. M. (Preston):

laxomAMUS ; . E. D
(York): F. E. G. (Norwich). i

W. A Y. (Cambridge): J. N

NOTICE.-In connection with
the ““* WoORK?” Exhibition now
being held at the Polytechnic
Institute, Regent Street, London,
W., and to continue open till
January 10, 1891, inclusive,

A Special Exhibition Number of

“WORK"”

(Separate from the Weekly or Monthly Issue)

Has been published, and is now on sale, price
pages in a
wrapper, and contains an Illustrated De-
scriptive Account of the most remarkable
Exhibits.

From One to Two Thousand Examples of Art,
Industry, and Invention, sent in by readers of
“Work,” appear in this Exhibition, which,
for the impetus it is calculated to give to Practical
Education, may be regarded as one of the most

important ever projected in this country.

The variety of the Exhibits is as remarkable
as their character is interesting, and the very
ample manner in which they are described in
this Special Number will render it of value,
not only to all workmen, professional and
amateur, but to everyone who has at heart the
progress of Technical Education in this country,

This Double Extra Exhibition Number
of “ WORK * may be considered as the Official
organ of the Exhibition. It will alsoformastriking
Illustrated Record of the First Exhibition ever
held where the work of Masters or Journeymen,
Apprentices and Amateurs, are judged, not by
the actual result, but with allowances for con-
comitant circumstances, and therefore from dif-
ferent standpoints.

The Srecian Exumnrriox Nusmser of “Work”
contains a List of the Jurors officially appointed
by the LoNpox Traves’ Councin, and an account
of the working and effect of the Protection to In-
ventors afforded under the Certificate granted to
the Ixhibition by Her Majesty’s Board of Trade
—and many othar articles too numerous to
chronicle here,

CASSELL & COMI'ANY, Liauren, Ludgate Hill London,

The Work Magazine Reprint Project (-) 2013 Toolsforworkingwood.com
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THE POLYTECHNIC INSTIT{7n
REGENT STREET, Ln:'-:rmx, i, R
AND WILL CONTINU - UPEN TILL

JANUARY 10th, INCLUSIVE

The Exhibition will he open from 11 a.m
till 10 p.m. The Directors of the Poy.
technic Institute make a charge of 6,
for admission before 5 p.m. or 3d. after
5 o'clock. This fee is the usual charge
made by the Polytechnic Authorities for
admission to their Exhibition at this
season, and includes entrance to the
“WORK ” Exhibition.

E%
WORK

is published at La Relle Suurvage, Ludgate Hill Lom
B o'clock every Wedsii sday umrnmn.m;d !J'rm?fd be nblﬂimm
where throughout the United A inydom omn Friday ot the latesd,
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TERMS OF SUBSCRIPTION.

& monthe, free by post e e s IR
H :H“nlhgl W L] ] LN | h.. I o
']ﬂ mUIllj|E| Wl o L ﬂl. .1

Poetal Orders or Post OMee Orders

Post Unlice, Loudou, to CAsSELL and CoMPANY, Limited .

WLELEELY IBsSUE.

£l
One Page = - = = = = & & SSdNEN
HalfPage = « =« &« « =« =« o« = SIS
(uarter Page -+ - =« -« . =+« & - 338
EighthofaPage - =« « -« =« <« =« 1178
Uue-SixteenthofaPage- - -« « - - 100
In Column, per inch a = = = = SRR

Emall prepaid Advertizements, such as Sltuations Wanted
and Exchanwe, Twenty Words or lee2, One 3hilling, and Ung
Penny per Word extra if over Twenty., ALL OTHER Adver-
tisements 1n Sale and Exchange Column
shilling per Line iaveraging eight words),

Promanent Positions, or a series of insertions,
by sp::l:ml arringement,

days inadvance of the date of issue.

-

SALE AND EXCHANGE,
Victor Cycle Co., Grimsby, sell Mail Cart Wheels. [6&

the Buyers' Guide, containing notices of 749
chanical subjects, with table of contents, price, etc. The mos!

free, 7d. and 1s, 1d., Satisfaction guaranteed or money
turn:fi.-—']‘n\*:..nn’s Fretwork Manufactory, Blackpool. [5®

for 3s. 6d. Originals returned uninjured.—ETHELBERT
HEexRry, Alvaston, Derby. 3R
Complete Outfit for Making Real Photo~
graphs; printed instructions; ready for instant use
Carriage paid, 1s. gd. Particulars of 500 {;m Eumpﬂlﬂ
tions free to all purchasers. No fees.—'* Work Dtpl;
PHoTo Noverty Co., Alvaston, Derby. L2

Tools, Tools, Tools.—The cheapest house in the

Road, London, E. Send stamp for reduced price list.

Tools! Tools!! List, stamp. Cheapest in thel:rl‘?
u-hT:E:-'m & Co., 324, Essex Rug,d, London, N, [
Birdcages and Fronts for breeding made to order:
_JAs. GRATTON, 3, Peel lerrace, Peel Street, Noting
ham,
Patent Worlk.—Specifications drafted, 105 6d.
foolscap sheet; drawings, 21s,; duplicates,
T'wenty years' experience.—]. MANGNALL,
Manchester,
Paper Letters, Rubber Stamps, 6t0.—
should apply for samples ((ree).—\iLLCOX
172, Blackiriars Road, Londen, S.E. oy
Bicycle Ball Pedals, nickel plated, post free
any HLKII:EE, 105. 0d.—UARVER STREET

L]

Birmingham,
Oftered for £3s50. Cards to view,—b

chester.
Lettering and EiFn-ertlng made Il-ﬂ;

trated instructions, and diagrams lor marking oul ,
alphabets, 15, Lists, post free.—F, COULTHAERD,

Koad, Dournemouth, '

Hn‘n% p

Phoa Womkss

DF L5
Sploendid Latho.—~Numerous upﬂ:";l;c::-ﬁil-ﬁi "3 j' 'é‘
[

%
:

payalile at the Generad

are charged Upe

*y® Adverticements should reach the OfMce fourteen

e 1

TERMS FOR THE INGERTION OF ADVERTISEMBNTS IN mACH

. R

Just Published by Britannia Co., Colchester,
books on me- "

complete catalogue yet published. Post free, 6d. Im
cloth, 1s. 6d.—Eriraxnia Co., Colchester. Ict*l = &
Fretwood. — The cheapest in England. Bilsons
Cabinet Works, 21, Horsemarket, Northampton. = .
Twelve Full-Size Fretwork Designs, post

r

Six Cabinet Copies, from Carte or Cabinet Phato,

trade for Englishand American toolsis LUNT'S, 297, .H“k[i ' \ .
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A DVERTISEMENTS. 687

MELKUISH'S No. 735 PATENT

ComBINED GARVING AND WORK BENCH CABINET

Fitted with WARRANTED TOOLS, precisely the same
to Practical Workmen. From £7 10s.

Made from EBass Wood, Stained and Polished Weelsanet
be made to Harmonise with any Furnitu rr,*.’

AWARDED

:
for '
FXCELLENCE |
of
TOOLS.

L

WATKINSON & LONSDALE.

a5 we supply
WRITE FOR PRICE LISTS

— MANUFACTURERS OF ‘%ﬁf/y
1| =ronze il 2 | Phofograpliic Apparatus, v
MEDAL, ¥ > NEW BRIGGATE. LEEDE‘E,?

and can

-'r—‘--r:

1884 .
FRETWORK PATTERNS.
G'DLD RETWORKERS who appreciate Pirst-class
MEDAL, nearly 400 Paticrns, admited 1o be the

best i the Trade., Coaralogue sent prost fre
on recelpt of 2., &1 List wif Tools aind
Matenals i3 4's) enclusaid.

BOCTH EROTHERS,

TOOL MAKERS,
DUBLLIIN.

' On WEDNESDAY, JAN, 7th, will be published the
First Volume of the New Weekly Issue of

CASSELL'S NATIONAL LIBRARY,

Price S¢d. ; or cloth, 6d. '

The following is the order of issue for January t—

Jan. 7.—The Haunted Man ... «.« DICKENS.

s 14— Utopia s Sir T. MORE.
yy 2l.—Lays of Ancient Rome oo MACAULAY.
yy 28.—Essays on i2wurns and Scott... CARLYLE.
Important Announcenment,—=cveral NEw VOLUMES wild
be added to this re-issue, which will consist of a SE].ECt-iGI;l of the
most popular Works in the Library. The Cloth binding of the
s e Volumes will be greatly IMI'ROVED in style, and this feature alone 1s

1390,

T D e TR likely io render the Series even more popalar than the original issue.
SEND FOR OUR ILLUSI'RA'l ki 179TS, POST FREE. ¢ * Intending Subscribers are requcsted to order the Volumes by Name
= 1 TTTTTc — (not by Number), and to a:2 jor e NEW ISSUE,
R> MELHUISH & SONS, . s
» ¥ T . . il I'et Iy LONION,
i, =3, =7, Fetter Lane, LONDON. CASSELL & COMPANY, LiMIten, fiiga pocFessshichs

FRETWORK FOR AMATEURS OF BOTH SEXES AND ALL AGES.

Eclipse Design, INo, 102

!

LYt

=)

RS
v )i
i) (A
I.“ ’) 4\ '.'."l'-l :
..l.!-k A h; }!li‘

Wail Bracket.
Price bd.

THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASILY LEARNT.

T "IN having Dissolved Partnership, are offer ng their Enormous Stock, including 250,000 FRETWORK
J. 3 SR & Co A 000 Mt of Soiid and Three-Ply FRETWWOOD, Veneers, &c.; 1,000 Gross of FRETSAWS, besides

=i f, . rpe . U C P i . % I L A Ol once.
an | v naantity of TOOLS, OUTFITS, &c., as a special inducement to their customers to order o R T
s i} 500 Iml Boolks of Fretwork Patterns, cach containng I'welve Large Sheets, beautifully hthographed, none of which would be sold
retatl ut fess Ll su,, wid many at 3d. and 4d. each ] also :

1.2C0 2s. 6d. Books of Fretwork Patterns, containing Twenty Sheets, 1gin. % 1zin,, of new designs, many oi which would retail

at €. cach. 1 hese Books, £375 in Valuei W'lu be G'IVEIT AWA.YI

n " = ] : ks | — S e 1',"- i T I-.:.'ll £ W
\micteur enstomers ordering ss. worth of designs from Catalogue will be presented with one of the atove 15, Dooks. I'hose ordering 10s. worth

“.|: i elve ) iy f',jl I‘:,-,“L;_' " Ll i ' T g i
: ﬂntﬁl.lluwn.ncﬂ of 10 per Cent. iz goods will be made on all mixed orders for Wood, small Tools, Saw Blades, :n!njd_ Designs, amounting
sl 15 per Cent, on orders amounting to 2os, and upwards. NoOTE.— This reduction does uct apply to Treadic alaciines.

N.B.—A SPLENDID OPPORTUNITY FOR BEGINNERS.
__—_._——I—-—_—-——'_"——

¥our Liesurns (nith sutficcent Planed Wood and 15. Handbook on

ric Outfit, comprismg 12-inch Stecl Frame, Forty-eizht Saws, Awl, | a b2t fra " Outfits on Card, 15, o, and
Frois anﬁpJEﬁ?ﬂEiﬂ.;?nn nrillpiu ith {rmw andle and Three Hits, will be SENT ﬂll.ﬁ.TIS m”.l L'h.h :?Lt | pjectnsetork oy )
sn tid , ot trees  6fL ol guaday assorted planed IFretwo wl, 15, gl § post free, 25 od. a2t ditto, dito. 3 ot piagings Mg No. 2, Polished Deech, 1s. tl. per pair. No. &,

SATES I 11-EVEKY PAIR WARRAN TED.=Sizes, 74in, to12m. No. 1, Unpolished Beeo o, o0 ber BUE 8030 nlt Poee L, No. 8, Metal frame,

*An pattenin, all steed, 35, per pair, Mo 74, ° Caledoma ™ pattern, ~.|_-l|'~ml'rnr.tm!.:,mu:.ﬁ::n:w I'.L. _ ening the wh |
' s dete, 18 ol per pair ; postagre, sd, per pair,  These are not rubilush ; we warrant cvory pair. e far Pret-cutting, Polishing, and Varnishin =, price 4d.,
d,',, AW L‘AITALGHU o8B .,H 11_.4].,;;,._-.,_ flt-..ir_ut.l Waood, Toals, etc., with Gxo 1i1uﬁ|r.'|tl_|.1nr. At 1 full 1 'L'r_ .-'-,lus. II1:1-- :i-.. :.iiu.'” -?T-“wam_ f:..:u.hh ed 'rices to clear.
tiree AL J.-'-'u-.:.u.-u td. Fretwerk Design BENT GRATIS with each Catalngue ; ase a List ol 1% igms, ' 'u 5008 LANEE Sy S
R l N . —All crders mnst be accompamed by rennt? . § Y o—

Mansfactugers of Frewwork Materish, [ P DERIEHAIM, NOREFOLK,

J- H- SKINNER & co.’ W [Department,

Aindly sention this paper when ordering.

---------------- ppcncacnnia ESTADLISHED 1801 DELICIOUS TEMPERANCE DRINKS.

R i

ngineer &Iﬁﬁfﬂgen.

Fare .._

Engliah, Colonial, and Forecign Patento at Reasonable 'Iathl Suld.

VI VLV VLY,

i, ol e i B’ el W W W il ] el .-_
] L

T TA L

f . ' RIRKBECE BATDEL,| NS NONNTOXCATNG BEER.  MASONS WINE ESSENCES
hﬂﬂ\K { € Southampton Buildings, Chancery Lane, Lordon. T TR Ty Y7 -! . 1;.1"]tlk;;-i.r|!LI;:':1..LILE:|.LL'E.: : I.IL:.,i_.:q::-:

THREE per CENT. IHTEREST allowed en DE-
OSITS able on demand. R
I('}"ﬂ'ﬂ ';::EHTCEN'I.'- INTEREST on CU RRENT
ACCOUNTS calculated on the minimum monthly balances,

. .E' * | when not drawn below {100,

| : M ETOCKS, SHARES, and ANNUITIES Purchased

N perance Wine  or  Cordial,
B i f ; \ Lingrer, (hange, Kasplerry,
A iy ' e

Tha E*! Black Currant, Liune F'IELII

0y ' ete, One Tablespoonia

1 ol f w of Mason's Extraect of

B 8 Horbs makes one galion of

hllll ] Beeer, reireSanngg And
ol intosicating, :

A Sample Bottle of either

SRR . OW TO PURCHASE A HOUSE FOR TWO liwsence of Eatrut seat on
- = - v = i OOF LAN L) gecel]t of o stamps, «
SPECIALITE. . l<l ll'{":'ICLJi.r[EE[IE;:LU;qEH :ﬁ*;?n*llll-:ulilh immediate pos- . n.E cach fur 15 stamps,
L Datentings, iVorking omt of Dientons, anid making Practicas | oo 7Lty ae the Office of the BIRKBECK FREEUOLD LAND AGENTS WANTED,
1 fein, -_i'r. i ‘,.." JI"‘ .-.'I'I, Ve B g%, FiM! .h.... [T H g Lk - g 5. !l'_'ll".T"l*- s ﬂll“tlt- t MA‘SGH
b you busve wuovel idea which has merit, proveionally protest 238 | oy, gIRKBECK ALMANACK, with full particulars, post res NEWBALL & ’
FEi :, £ .I'_ l|_||-I ',--.] ali Vilabh®® DiatoTid r iR a1 RE; ot nl_}PILEﬂlIT.J“.. I:]{AHCI_E Rh-‘.’-ENELHu!_'_TI h!ﬂ."ﬂufri

FARTILULAKS FREE

Monthly, price 4d.

CASSELLS TIME TAB LE S. QCasseLrs CLASSIFIED CATALOGUE.

The Work Magazine Reprint Project (-) 2013 Toolsforworkingwood.com

| Noftingham.
——

" Post free on application.
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crsally admitted to be worth a Gummea a Box for | lious and
A M v O—'\].DERFUL MEDICINE '“*- T BIEGITHE aich s Wimnd and am oin the St -u:"L. Siel:
§ L he, Giuddine Fulness amd Swelling after Meals, Dizziness apd
Dirowstaess. Cold Clills, Flushungs of Heat, Loss of ."l. netite, Short.
ness of Dreath, Costivene-s, Scurvy and Blotehes on the Skin, Disturbed
Sleep, and all Nervous and I'rembling Sensations, &c. &c.  The first
dose will give relief in twenty minutes.  This 1s no fiction, for they

S,

have done it in countless cases.  Lvery sullerer 1s earnestly invited to
trv one Box of these ills, and they will be acknowledged to be

Worth a Guinea a Box.

FOR FEMALES THESE PILLS ARE
“A }H'in cless hoon. a treasure more than wealth; the banisher of pain, the key to health.”

] A TS tetified continually by members of all classes of society, and one of the best guarantees 1o the nervous and debilitated is,

DEEC H 1 °'S PILLS have the Largest Sale of any Patent Medicine
in the 1World.

| lv by the Proprietor, T, Beecnas, St Helens, L.ancashire, il:‘i Boxes 1s. ll- . and 2s, ad. each. Sold by all Druggists and |
- [ D a,]rh:ur-.ntrn "l-.l"r—.l" ."'*n. frons are yiven soith each box,
RELIABLE, SAFE. “*The Household Treasure.’ “ Pure Antiseptic.”

Specially Prepared for Personal and Domestic Uses. Marvellous Purifier, Water Suttunur Dirt Expeller, Taint
Remover, Food Preserver, and Arrester of Decay.

iaditd for Toilet, Lavder, Laundry, Kitchen, Bedroom, Greenhouse, elc |

In 1d., wl., and ol Packets. Directions and Valuable Recipes for the Household, the Tuilet, ete., on each.

BORAX EXTRACT OF SOAP.

'I"l._.. Lireat I.I'll'l E:_\.:l.ll. LT, I'.'U.:"uf"t for 'l‘-.l-‘it”“-:, J.;l.l'i"lﬁ“-, ;r.h'Lf'{}'. 1-.._.[‘[1'E'|f_"'|| uti.‘[]'u'll*l. elC. :Ilt-lkl"l Llll:“ “‘I“LL‘ L5 SLUIUW, ywerl
as new-mown hay.

BORAX DRY SoAPFP.

Is the best and most convenient for daily use. Dissolves instantly in hot or cold water, 1s far I:.u'[‘ltrlur to all others, leaves no
unpleasant smell on hands or clothing. In quarter, halt, or p ound packets

I he sreatest boon conferred by our Queen has been the recognition of these Preparations- suited as well to the home of l}r“:
(oltage ll |nru|r as for the Mansion of Her Majesty, and the comfort of all her subj=cts, whether on Land or Water, through-

out the World. THESE PREPARATIONS ARE SOLD IN PACKETS BY ALL GROCERS AND SOAP DEALERS.

Discovery, Uses, Recipes, etc., Iree, with Sample Packet, for @ Stamps trom Works.

i B . i
Registered tm £ un,ﬁf Asia, Africa, America, and Anustralasia,

PATENT BORAX OOMPANX, BIRMINGIEAM.

Fondon Frpoet (yhives—=1001, LEA DENHALIL STREET; ity f-”h"""" St f}f‘l”‘fffif S Hov ""‘ EASTCHEAP, E.C.

| THE (Tt N DI- BRIGHTENS and CLEARS
GESTION, FLATULENCE, DVS T the COMPLEXION, and is highly
PEESIA, READAGRE, recommended by the MEDICAL
l‘ll [HIFI BODY s A l R EGA ' I’rofession. Corrects all ERRORS
NEW LI CVIGOUR | . l OF DIET, ecating or ;]rmLu‘}g.

; i Is a most pleasant eflervescing

Vs LIEUT.-COL. HUGH BAMBER, 45, Haveey Sovarr, MarcaTe, says:—"" [ have now usec 5 ; MULATING
AT . - SALT RIEAL lor [wo years I have much 1-.14 Astire i stating that 1 have found it the most maorning llr“'tk. BTI o

I : vereeable in taste of all Salines, and a certaun cure for bilious headache and furred tongue, fiom w hat the ﬁPPETITE. and giving tone

ever Catse ansing."’ .. ——
1 entire systen.
l .JI- Bd., of all Chenusts and Stores, or by Post from the MANAGER, SALT REGAL WORKS, LI‘F’ERI’GDL to the ’

Ll 1nu u {l el Sawing for Pleasure m Pruﬂt Invaluable as a
S m\&‘ Strengthening and In-
. nt goods have given to Fretworkers, X¢., in all parts

i enabiles us for the present season Lo OFFER GUOL S ?lgﬂrﬂ.tmg BEV&I‘&EE

WHILH DEFY COMPETITION,

locks of Patterns, &c., probably being much the

tin thas country, we :m: alie to suit all tastes, and w I n d | Spel] Sable forl En FICh l rlg G ra\”es

v return of jrost,

| h.i ITWORKERS BEGINNERS OUTFIT
At 13, lZIG, GE; and 5/6 Each?‘pust free. ) pl‘e pal‘l I'Ig SOIJ pS, EI'ItI'éBS, &C.

P els of Assorted Fretwork, 10 leet e 45 free,

F inely | :I;|ur;,_'|1.|1,1||r|| full-sized Patlerns sas 1% 44
- [ 12 Carving 1 ouls i o P ees 104, . Pul"e Palatable b
Sone should buy elsewhere before seeing our New ) ’ i
( atadogue of all Regquisites, with instructions.  Acknow- .
lediged the most Complete and Cheapest List of Fret lnStalltly prepal"Ed.

Leonnds published.  Free for 6 Stamps,

Cataloguo of Tools for Picture Framing, Brass, and . TH OF TIME.
Leather Work, FREE. YRR DL SIS datamion N—
HARGER BROS., Settle, Yorks. e il i

MANUFACTURER OF

HIGH-CLASS LATHES

SBHEW-GUT;IHH & ORNAMENTAL J'URHIHL'. CI ggllljﬂl'-l'AE% PE N s

FUK
TREADLE MILLING MACHINES, HAND NEITHER SCRATCH NOR SPURT. (33

PLANING MACHINES, &c. 1 koAbl HE‘F; Bl R MING HA M.

: Ingleby Works, Brown Royd, Bradford.
T F
ACCURACY AND LIGHT EUNNING GUARANTEED. ESTABLISHED 1888, London Warehouse : 124 NBWGATE____E
t*nmm AND l‘unl..lsm:n BY CASSELL 5. Lum ANY, LiMITED, LA BELLE Smnun Loxpox, E.C,
The Work Magazine Reprint Project (-) 2013 Toolsforworkingwood.com +.
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